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Internet
Intranet Extranet
CPU Central Processing Unit WPS
Word Processing System NT Net Technology IT Information Technology

English for Special Science and Technology Common English or General
English
[ ] [ ]
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Objectivity and Impersonality
objectivity conciseness
accuracy 3
[ ]
1/3 ~1/2 inani-

mate subject

1 The procedure by which a computer is told how to work is called programming.
The procedure is called programming

by which *“ + which

procedure

2 Written language uses a small number of symbols which are easily encoded in
digital form and can be combined in innumerable ways to convey meaning.
are encoded  can be combined in digital form  in

innumerable ways in



1
2
and dust.
3
4
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bles

entered.

When you use the mouse to click a button you can select an option from a list.

We keep micrometers in boxes. Our object in doing this is to protect them from rust

What does a fuse do It protects a circuit.

It is necessary to examine whether the new design is efficient.

By using the mouse to click a button you can select an option from a list.

We keep micrometers in boxes to protect them from rust and dust.

The function of a fuse is to protect a circuit.

It is necessary to examine the efficiency of the new design.

The runtime system initializes fixed variables only once whereas dynamic varia-

whereas

if they are declared with an initializer are re-initialized each time their block is

“ but in contrast while on the other hand”
" if

And not only is it technically impossible to censor current content of the Internet

but the Internet is set to explode exponentially in the indefinite future with there being

literally millions of changes and additions to web content on a daily basis.

After all

the purpose of education is not only to impart knowledge but to teach



students to use the knowledge that they either have or will find to teach them to ask and seek

answers for important questions.

+am is are +

The switches are used for the opening and closing of electrical circuits.

+was were +

That plotter was not bought in Beijing.

+ will be +

+ shall be +
I shall not be allowed to do it.

What tools will be needed for the job

+1is are being +



Electron tubes are found in various old products and are still being used in the circuit

of some new products.

+was were being +

The laboratory building was being built then.

+have has been +

The letter has not been posted.

The virus in the computer has been found out.

+ had been +
When he came back the problem had already been solved.

off-the-shelf state-of-art

L technical words



bandwidth flip-flop superconductivity hexadecimal
amplifier
° sub-technical words
register
] big words

Then the light is turned on.

The circuit is then completed.

complete turned on
The success of a picnic usually turns on the weather.
go down — depress turn upside down — invert
keep — maintain enough — sufficient
push in — insert find out — determine
] function words
10 the of in and to is that for are be
14 6
When the recorder is operated in the record mode previous recordings are automatically
erased.
1



file-based
object-oriented
info-channel
point-to-point
peer-to-peer
push-up
line-by-line

jumper-free

in + put—input
feed + back—feedback
fan + in—fanin

on + board—onboard

tele- micro-

de- -en con-

multimedia
interface
microprocessor
hypertext

telephone

Windows-based Windows
thread-oriented

info-tree

plug-and-play

front-user

pull-down

paper-free

user-centric

out + put—output
work + shop—workshop
fan + out—fanout

on + line—online

inter- sub- in-

im- un- -able -al -ing -ed re- under-

multiprocessor
internet
microcode
hypermedia

teleconference



telescope telegraph

barometer barograph

programmable portable

hardware software

reliability confidentiality

cache semaphore

firewall mailbomb

fitfall flag

use—to use increase—to increase extend—to extend
4

] clipped words

maths—mathematics ad—advertisement

kilo—kilogram dir—directory

] acronyms
ROM—Read Only Memory RAM-—Random Access Memory RISC—Reduced
Instruction Set Computer CISC—Complex Instruction Set
Computer COBOL—Common Business Oriented Language
. abbreviation

e. g. — for example Ltd. — limited sq. — square



° initials

CAD—Computer Aided Design CPU—Central Process Unit DBMS—DataBase

Management System

Netware Novell
Java Sun
Excel Microsoft
Delphi Borland
Informix Informix
Nevigator Netscape
DOS Disk Operating System
DOS BIOS \ DOS
DOS
1 Ctrl-Break BREAK
BREAK = ON | OFF
BREAK = OFF DOS
BREAK = ON DOS
2 BUFFERS
BUFFERS = X X 1~99

CGA—-Color Graphics Adapter

DOS
DOS
DOS COMMAND
CONFIG. SYS
9
Ctrl-Break

Ctrl-Break



3 COUNTRY
COUNTRY = XXX XXX
4 FCBS
FCBS = m n
m 1~255 n FCBS DOS
255 0
5 FILES
FILES = X
X 8 ~255 8
6 LASTDRIVE
LASTDRIVE = X
X A Z DOS
E
7 SHELL
SHELL = d path filename . ext parml  parm2
8 DEVICE
DEVICE = d path filename . ext
CONFIG. SYS “ DEVICE = ”
9 STACKS
STACKS = n s
n 8~64 s
32 ~512
<CR >

<CR >



DELETE DIR COPY
CLEAR CLS

CLR HOME

col

MD make directory

CD change directory

RD remove directory

DIR directory

REN rename

INT call to interrupt procedure
IRET interrupt return

LDS load doubleword pointer
LEA load effective address offset
LODS load string operand
LOCK assert bus lock signal

1 Internet
TCP/IP IP  Internet Protocol TCP  Transmission Control Proto-
1P TCP

SMTP simple mail transfer protocol
FTP file transfer protocol
TELNET Internet

HTTP hypertext transfer protocol World Wide Web
SNMP simple network management protocol

TFTP trivial file transfer protocol

BOOTP bootstap protocol

NFS network file system

UDP user datagram protocol

ARP address resolution protocol 1P



RARP reverse address resolution protocol
1P
ICMP internet control message protocol  Internet

IGMP internet group multicast protocol  Internet

2 Internet
E-mail Internet
Telnet Telnet
FTP FTP
Internet

Usenet Bulletin Board System BBS
WWW World Wide Web Internet WwWw

Internet Web

3 Internet
Domain Name Internet
edu com
mil gov org
2
cn ca
us au
gb uk
tw hk
fr un
nz dk
ch de
ip sg
ru it
Internet E-mail @

wang @ online. sh. cn wang @



online. sh. cn

Microsoft

Compaq

Panasonic

Samsung

Acer

Hewlett-Packard HP

for full understanding

Philip
DELL
ASUS
Intel

Epson

skimming

scanning

E-mail

reading









sub-technical words



loudspeaker semiconductor
modem = modulator + demodulator

copytron = copy + electron

Radar radio detection and ranging “
bit baud
quark nylon
I-shaped 1 Y-connection Zigzag wave

Q band

p-n-p junction

36 ~46

compounding



Menu technique

1
1
Insert new diskette for drive A and strike any key when ready.
A
Press Esc key to return to main menu.
Esc
2 Yes/No

Do you want to make another copy  Y/N
Y/N

Is this list correct  Y/N
Y/N



* ok 3k

An unexpected error occurred please restart.

No database is in use.

Symbol not defined.

Syntax error.

Constant was expected.

Must be structure field name.

Unknown symbol type.

Expression type does not match the return type.

Formal parameters specify illegal.

Friend must be a function or classes not field.
field

Main must have a return type of int.

main
Access declarations cannot grant or reduce access.

Call to functions with no prototype.

Cannot modify a const object.

const



It is based on the principle that a“ single” parent can have“ many” children and a

child can have only“ one” parent.



College kids enter the marketplace armed with computer literacy completely alien to

many veteran practitioners.

Reading broadens our experience. It enables us to feel how others felt about life even if
they lived thousands of miles away and centuries ago. Although we may be unworthy we
can become the friends of wise men. Only books can give us these pleasures. Those who
cannot enjoy them are poor men those who enjoy them most obtain the most happiness from

them.

In many businesses computers have largely replaced paperwork because they are fast
flexible and do not make mistakes. As one banker said “ Unlike humans computers never
have a bad day.” And they are honest. Many banks advertise that their transactions are
“ untouched by human hands” and therefore safe from human temptation. Obviously com-
puters have no reason to steal money. But they also have no conscience and the growing
number of computer crimes shows they can be used to steal.

Computer criminals don’t use guns. And even if they are caught it is hard to punish



them because there are witness and often no evidence. A computer cannot remember who
used it it simply does what it is told. The head teller at a New York City bank used a com-
puter to steal more than one and a half billion dollars in just four years. No one noticed this
theft because he moved the money from one account to another. Each time a customer he had
robbed questioned the balance in his account the teller claimed a computer error then
replaced the missing money from someone else’s account. This man was caught only because
he was a gambler. When the police broke up an illegal gambling operation his name was in

the records.

150

“ " oow ” “ ”



In the past printing devices simply took the results stored in the computer and placed
them on paper. If you wanted to perform payroll the paper used had to be produced by a
printing company that specialized in making computer forms. Company logos symbols
headings for reports or special characters had to be placed on the paper by the printing com-
pany. Then the printer had to be instructed by the computer to place the data on the forms.
Today modern printers are able to print company logos special symbols unique characters
and the forms. Some printers even are able to use 40 different character sets without modifi-
cation. These new types of printers are intelligent printing systems.

Using an intelligent printer requires two phases. The first is the design phase. Using a
terminal the output on the printer is designed in detail. The second phase is the format
phase. During this phase the margins to be used the type of paper to be used and how the

data is to be placed on each page is determined.
printing devices perform payroll printing

company company logos headings for reports modern printers character sets intelligent

printing systems design phase format phase

40



Just click to open the new Office E-mail header in Word and send your document as
an E-mail message that retains your original formatting.

+and...”
Word Office E-mail

Unlike Word for Windows in which macros are directly linked to document and
template files AmiPro macros are contained in a separate file.
“ in which macros are directly linked to document and template files’
“ Word for Windows”
Windows Word

AmiPro

ferroalloy

The electronic microscope possesses very high resolving power compared with the

optical microscope.

Energy is the power to do work.



Two and three make five.

“ ” i“ ”

make

The report is happily phrased.
happily

The more energy we want to send the higher we have to make the voltage.

This condenser is of higher capacity than is actually needed.

capacity

Such is the case.

The transformer is a device of very great practical important which makes use of the

principle of mutual induction.

“ ” oo ” “ ”



higher

tions.

has been made in computers in recent years.

Considering the processor range only attend the computer.

Light beams can carry more than radio signals because light has a much

than radio waves.

Itis a that each program is adaptable to users.

The electronic computer by its accurate and rapid computa-

This paper at discussing new developments in computers.

The computer the operations of the whole plant.

Electronic computers have great in the production of modern industry.

These new memories are now



You should not confuse the processor’s with the found
in high-level programming languages such as BASIC or PASCAL.
BASIC  PASCAL

Microcomputers have found in the production of genius sensors.

To fulfill this need have been designed.

Dot-matrix printers are

The speed is one of the advantages of this printer.

There is a large amount of paper due to the hard-copy output.

the final results must be made available in a form

usable by humans.

are relative low cost high speed and quite operation.



The speeds of ink-jet printers are high.

Computerized systems using electronic transducers can actuate automatic exposure

and focusing mechanisms

This type of display screen can provide a screen image.

What more could the telephone possibly do The invention of computers has given some
answers. It is now possible for computers to communicate with each other by telephone.
Experts say that in the future it is not just in the speed of communication that telephones and
computers could change our lives. Using your telephone you could enquire at any time of
the day your bank account. The bank’s computer would answer your questions. First it would
ask you questions in order to recognize your voice or ask you to tap in your Personal Identifi-
cation Number PIN . This would ensure that no one else could be close to your account.
Then it could carry out simple commands. You could find out how much money there is in
your bank account pay a bill transfer money and get details of recent transactions on your

account.



In the future it will be possible for computers to respond to any voice which is quite
different from the way that computers have to recognize a particular voice by comparing
voiceprints nowadays. A telephone call would not only be faster but also cost more. Charges
would be based on the amount of information transferred. Costs would be the same whether
you were sending the information next door to the next country or to the next continent.
This system would be completely computer managed.

Computers would affect your everyday life greatly. All your domestic appliances would
be linked to a computer which displayed information on the television screen. Before you
left the computer would be programmed to switch lights on and draw the curtains while you
were away. When you arrived home after an absence of hours or days you could find out
whether there were any problems with your domestic appliances. You could find out who had
called at the house while you were away. If you forgot to switch on or off an appliance
before leaving for your holiday you could ring up your home computer and program it to put
the matter right. The new technology using telephones and computers would make a lot of

changes in people’s life.



Microprocessors employ various forms of gated latches. A gated latch Fig. 2-1 has a
gated or strobed input that provides a* window” for data entry. A strobed input functions to
lock out any data that may be present on the D line except for the brief duration of strobe
pulse. ' This latch is called a transparent latch because its Q output follows the D input for
the duration of the gate or strobe pulse. When this control pulse is wide it is termed a gating
pulse on the other hand a comparatively narrow control pulse is called a strobe pulse.

We say that the data on the D line in Fig. 2-1 is strobed into the latch. The gated input
section is frozen except for the duration of the strobe pulse. Desired data is called valid data
this valid data will be admitted to the latch when the gate line is driven logic-high. On the
other hand undesired data invalid data is rejected or frozen out from the latch when the
gate line is driven logic-low. A transparent latch has the advantage that a single D line can be

used to feed more than one latch when the strobe pulses are properly staggered. *

|
D—aSe T ™ ) fs)
] = N

r—
gate(L ]

strobe pulse %

S A Q
L |

Fig. 2-1 basic gated latch



2 Hardware Knowledge

Microprocessors employ both latches and flip-flops. The basic RS latch or the basic D
latch is not a flip-flop because it is an asynchronous device it is un-clocked . That is a
latch functions at arbitrary times whenever data pulses may be inputted. On the other hand
we will see that a flip-flop is a synchronous device it is clocked and it can change state only
on arrival of a clock pulse. Clock pulses are basically square waves they may have a very
low repetition or they may have a very high repetition rate.

Note that the simple arrangement depicted in Fig. 2-2 operates as a flip-flop inasmuch
as the RS latch function is locked in step with the clock input. This is active-low configura-
tion the R and S outputs can be complemented only while the clock is logic-low. Note the
similarity between the circuits in Figs. 2-1 and 2-2 if the gate or strobe pulse in Fig. 2-1 was
replaced by a clock signal the latch would then be termed a flip-flop. In other words a gate

pulse may occur at any time whereas a clock input is steady square-wave signal.

ST )Y sy L o
l—“'l_/

) P S ) —
set output

w2
~

clock input

T \

1 (CT)

| —

=)

reset output

2]
&)

=

Fig. 22 RS flip-flop

A register capable of shifting its binary information in one or both directions is called a
shift register. The logical configuration of a shift register consists of a chain of flip-flops in
cascade with the output of one flip-flop connected to the input of the next flip-flop. * All
flip-flops receive common clock pulses that initiate the shift from one stage to the next.

The simplest possible shift register is one that uses only flip-flops as shown in Fig. 2-3.
The output of a given flip-flop is connected to the D input of the flip-flop at its right. The

serial input
0 D Q D Q D

~

| serial output

S
(= | A

B | B
l l l

Fig. 2-3 4-bit shift register

e
[

[
clock l




clock is common to all flip-flops. The serial input determines what goes into the leftmost
position during the shift. The serial output is taken from the output of the rightmost flip-flop.

Sometimes it is necessary to control the shift so that it occurs with certain clock pulses
but not with others. * This can be done by inhibiting the clock from the input of the registers
if we do not want it to shift. When the shift register of Fig. 2-3 is used the shift can be con-
trolled by connecting the clock to the input of an AND gate and a second input of the AND
gate can then control the shift by inhibiting the clock.

A register capable of shifting in one direction only is called a unidirectional shift regis-
ter. A register that can shift in both directions is called a bi-directional shift register. Some
shift registers provide the necessary input terminals for parallel transfer. The most general
shift register has all the capabilities listed below. Others may have some of these capabilities
with at least one shift operation.

e An input for clock pulses to synchronize all operations.

A shift-right operation and a serial input line associated with the shift-right.

A shift-left operation and a serial input line associated with the shift-left.

A parallel load operation and »n input lines associated with the parallel transfer.

N parallel output lines.

A control state that leaves the information in the register unchanged even though

clock pulses are applied continuously.

A combinational circuit is a connected arrangement of logic gates with a set of inputs and
outputs. At any given time the binary values of the outputs are a function of the binary com-
bination of the inputs. A block diagram of a combinational circuit is shown in Fig. 2-4. The
n binary input variables come from an external source the m binary output variables go to an
external destination and in between there is an interconnection of logic gates. A combina-
tional circuit transforms binary information from the given input data to the required output
data.

— | =
» input m output

variablles combinational circuit variablles

Fig. 2-4 block diagram of a combinational circuit



2 Hardware Knowledge

A combinational circuit can be described by a truth table showing the binary relationship
between the n input variables and the m output variables. The truth table lists the correspond-
ing output binary values for each of 2" input combination. A combinational circuit can also be
specified with m Boolean functions one for each output variable. Each output function is

expressed in terms of the n input variables.

simultaneously asynchronous
strobe inverter
waveform duration
arbitrary clock
arrangement interconnection
cascade initiate

serial inhibit
unidirectional bi-directional
flip-flop gated latch
lock out Boolean function
combinational circuit parallel transfer

1 A strobed input functions to lock out any data that may be present on the D line
except for the brief duration of strobe pulse.

function except for. ..

D

2 A transparent latch has the advantage that a single D line can be used to feed more
than one latch when the strobe pulses are properly staggered.

when

D

3 The logical configuration of a shift register consists of a chain of flip-flops in cas-
cade with the output of one flip-flop connected to the input of the next flip-flop.

with the output of one flip-flop connected to the input of the next flip-flop”



pulses

circuit

o o

4 Sometimes it is necessary to control the shift so that it occurs with certain clock
but not with others.

it to control the shift so that

1
2
3 R-S
4
5
6
7 8
8
1 A shift-left operation and a serial input line associated with the shift-right.
2 Clock pulses are basically square waves.
3 Basic gated latch has three input signals.
4 A register that can shift in both directions is called a unidirectional shift register.
5 In logic circuits the undesired data is usually called invalid data.
6 The R and S outputs can be complemented only while the clock is logic-high.
7 The output values are a function of the combination of the inputs in a combination
1 has a gated or strobed input that provides a* window” for data entry.
. A flip-flop
A register
. A gated latch

A combinational circuit



2 Hardware Knowledge

2 may have a very low repetition or they may have a very high repetition
rate.
a. Clock pulses
b. Data
c. Input signals
d. Output signals
3 A combinational circuit transforms information from the given input data

to the required output data.
a. hexadecimal
binary

octal

S

decimal
4 that leaves the information in the register unchanged even though clock
pulses are applied continuously.
a. A control state
b. A square wave
c. Binary signals

d. Logic gates

The key part of the computer’s internal operations is done in the form known to us as the
information processing and it is realized by means of the logic circuits that have been inte-
grated within various functional units of our computer.

That our point should be made clear is that all the integrated circuits physical elements
within our computer can have only either one of the two states “ On” or” Off” .

Logic on organized method of reasoning is used in decision making. To make logic
decision with our computer therefore we have developed three basic logic circuits called
gates  the OR circuit the AND circuit and the NOT circuit.

The design of digital computers is based on a logical methodology called Boolean Alge-
bra which uses three basic operations logical addition called the OR function logical multi-
plication called the AND function and logical complementation called the NOT function.
The variables in Boolean algebra are binary namely the resulting variable of an operation or
a set of operations can have only one of the two values One or Zero. These two values may

also be interpreted as being True or False Yes or No and Positive or Negative.



A switch is ideally suited to represent the value of any two-state variable because it can
only be* off’ or* on”.

There are only three basic logic operations the conjunction logical product commonly
called AND the disjunction logic sum commonly called OR and the negation commonly
called NOT.

So far it can be seen that different combinations of switches the simplest electronic
element may be used to construct our computer’s basic logic circuits.

The OR circuit has two or more inputs and a single output. The inputs and the output
can each be at one of two states O or 1. The OR circuit is arranged so that the output is in
state 1 when any one of the inputs is in state 1. We can list the various combinations of
switch states and the resulting output states. This list is known as a truth table from which it
can be seen that all switches must be open 0 state for the output O state.

This type of circuits is called an OR gate. It is used to make the logic decision on
whether or not at least one of several inputs is in the 1 state.

The AND circuit also has several inputs and only one output. However the circuit out-
put is at a logical 1 state only if all inputs are in the logical 1 state simultaneously.

The AND gate makes the logic decision on whether or not several inputs are all in the 1
state at the same time.

The number of inputs to a gate is called the fan-in. There is only one output signal from
a gate but it may be required that this signal should be fed to several other logic gates. The
number of subsequent gates that the output of a particular gate can drive is called the fan-out.

The NOT circuit has a single input and a single output. It is arranged so that the output
state is always opposite to the input state. The operation of making the output state opposite
to that of the input is called inversion and a circuit designed to do this is known as an
inverter.

Obviously an inverter has one input and one output while a gate has at least two inputs
and one output.

As we have just mentioned above there are only three basic logic operations and we can
have these three logic operations performed by the corresponding logic circuits. All functions

within a computer can be performed by combinations of these three basic logic operators.



2 Hardware Knowledge

The hardware of a digital computer system is divided into four functional sections. The
block diagram of Fig. 2-5 shows the four basic units of simplified computer the input unit
central processing unit memory unit and output unit. Each section has a special function in

terms of overall computer operation.

111 aCCCS88 Mein

central processing unit (CPU)

1 |

I ¥

orv (BAM)
ory (RAM)
]

input devices |— input/output processor —= ouiput devices

Fig. 2-5 block diagram of a digital computer

The central processing unit CPU is the heart of the computer system. It is responsible
for performing all arithmetic operations and logic decisions initiated by the program. In addi-
tion to arithmetic and logic functions the CPU controls overall system operation.

On the other hand the input and output units are the means by which the CPU commu-
nicates with the outside world. ' The input unit is used to input information and commands
to the CPU for processing. For instance a keyboard can be used to input a new program.

After processing the information that results must be output. This output of data from
the system is performed under control of the output unit. Ways of outputting information are
as printed pages produced by a high-speed printer or displays on the screen of a video display
terminal. *

The memory unit of the computer is used to store information such as numbers names
and addresses. By* store” we mean that memory has the ability to hold this information for
processing or for outputting for later time. * The programs that define how the computer is
to process data also reside in memory.

In computer system memory is divided into two different sections known as main stor-
age and auxiliary storage. They are also sometimes called internal memory and external mem-

ory respectively. External memory is used for long term storage of information that is not in



use. For instance it holds programs files of data and files of information. In most comput-
ers this part of memory employs storage on magnetic media such as magnetic tapes magnetic
disks and magnetic drums. This is because they have the ability to store large amount of
data. Internal memory is a smaller segment of memory used to temporary storage of pro-
grams data and information. For instance when a program is to be executed its instruc-
tions are first brought from external memory into internal memory together with the files of
data and information that it will affect. After this the program is executed and its files upda-
ted while they are held in internal memory. When the processing defined by the program is
completed the updated files are returned to external memory. Here the program and files are

retained for use at later time.

System boards are almost as important as CPUs in computer system. If a CPU were a
heart or a brain a system board would be a blood vessel or nerve system. A CPU controlling
and managing whole system must be with the help of a system board. A system board actually
is the largest circuit board among computer components. There are many electronic elements
sockets slots and connects on it which link CPU with peripherals together. We will introduce
some main elements sockets slots and connectors next in order. The processor socket is to
fix a CPU. You can easily insert a CPU in it because most of the processor sockets are ZIF

Zero Insert Force sockets nowadays and a small lever by the socket will help the socket to
fit the CPU. Power is the energy resource of computers. Most system boards have two kinds
of power connectors AT and ATX styles. When you use AT power resource you must be
careful you must keep power cable plug and AT connector in correct position otherwise
you will damage your computer.

A chipset is the command of the system board which manages data transportation. If you
compare 286 system board to Pentium’s you will find that there are many varieties of ele-
ments on a 286 system board and its circuit is complex. But a Pentium system board looks
simple and plain with less elements on it. Why do you think there are so many differences
between the system boards Because most of elements and part of the complex circuit on a
286 system board are incorporated into a chipset. The Pentium system board looks so well
and its properties are enhanced more. The chipset consists of two parts North Bridge and
South Bridge. The south bridge is responsible for management of PCI bus ISA bus and data
transfer of peripherals its north bridge reins the data transportation among CPU L2 Cache

and DRAM and manages power resource.
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On the back of the system board near the rear of the computer you’ll find several
long thin slots. Those are expansion slots into which you can plug special expansion cards.
The idea is that you can expand your system by adding options not included with the basic
PC. The variety of expansion cards for a PC is endless. In the early days expansion cards
provided what are now considered the basics more memory a printer port a joystick port
the system clock and so on. * Today expansion cards can give you a music synthesizer a
fax machine a CD-ROM drive a scanner external video input and a whole gaggle of extra
goodies.

There are different systems for expansion slots and cards in a PC. The most common is
the ISA  which stands for Industry Standard Architecture. ISA is an old style bus and ISA
slots are hardly reproduced and only used for old expansion cards. AGP means Accelerated
Graphics Port. If you insert an accelerated graphics card in the slot it will improve 3D ani-
mation on your computer. If you have an IBM PS/2 system it’s likely that you’re using the
MCA or Micro Channel Architecture expansion slot /card system. Some PS/2s use the
older ISA. Why do the PC have these different slot systems Because the ISA isn’t as tech-
nically advanced as some users require. IBM set out to improve that with its PS/2 series of
computers but not everyone followed suit. So today the older ISA standard is still more
popular and a greater variety of expansion cards is available for it. A third standard used
only in very high-end engineering and network server system is the EISA. The E must stand
for expensive.

Some blazingly fast Pentium computers come with a blazingly fast PCI slot. Just like the
local-bus slots PCI slots let special PCI cards work faster. A regular card works fine in an

unused PCI slot but don’t even think about sticking a local-bus card into a PCI slot.

retain simplify
vessel socket

chipset responsible
enhance animation

rein joystick
synthesizer blazingly
expansion slot block diagram

main storage auxiliary storage



internal memory external memory
central processing unit

PCI Peripheral Component Interconnect

AGP Accelerated Graphics Port

ISA Industry Standard Architecture

1 On the other hand the input and output units are the means by which the CPU

communicates with the outside world.
“ + " by which the means
CPU

CPU

2 Ways of outputting information are as printed pages produced by a high-speed
printer or displays on the screen of a video display terminal.

pages  displays produced by a high-speed printer  pages

on the screen of a video display terminal displays

3 By" store” we mean that memory has the ability to hold this information for pro-
cessing or for outputting for later time.
that

store”

4 In the early days expansion cards provided what are now considered the basics
more memory a printer port a joystick port the system clock and so on.

expansion cards provided
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Only a few of processor sockets are ZIF sockets.

The chipset consists of two parts North Bridge and South Bridge.
CPU is responsible for performing all operations.

A system board is a heart of a computer.

The memory can be used to store information.

ISA used only in very high-end engineering and network server system.

External memory is used for long term storage of information.

The basic units of a computer system are as follows
CPU memory and disk

. CPU input and output unit

CPU memory and I/0O system
CPU memory and ALU
is a smaller segment of memory used to temporary storage of programs.

Internal memory
External memory
Auxiliary storage
Additional memory

Most system boards have two kinds of power connectors
AT and ISA styles

. ATX and ISA styles

AT and EISA styles
AT and ATX styles

Today can give you a music synthesizer a fax machine a CD-ROM

drive etc.

a
b.

e o

. input devices

expansion cards

output device

. joystick



The RISC methodology is based on a top-down approach guided by a set of architectural
design criteria. The major goal is to reduce the semantic gap between the hardware machine
and the application level while maximizing the execution speed. Therefore the first step in
the RISC design methodology is to make a detailed and careful analysis of application codes
in order to discover the most frequent operations. This analysis must be done on a large num-
ber of program codes related to the selected application field. Examples of the latter were
mainly in the past C programming symbolic processing and signal processing. Then the
study of the highly frequent operations enables the designer to determine the instruction set
architecture. The next step is then to verify that each instruction can fit in the basic RISC
architecture model without increasing the cycle time the real keys to enhanced performance
are single-cycle execution and keeping the cycle-time as short as possible. Remember that
choice of a given implementation technology and related software tools also significantly
influences the design.

The following nine points are the RISC design criteria.

Relatively few instructions and single-cycle operations for every instruction.
Few addressing modes and a fixed instruction format.
Hardwired control without micro-code.

Migration of complex functions to software.

U s W N =

Only Load and Store instructions should reference external memory.

6. Each instruction must fit a pipelined model that allows parts of several operations to
be processed at the same time.

7. Delayed-branches enable conditional and unconditional jumps to execute without
flushing the pipeline.

8. The architecture must have at least 32 general-purpose registers and large cache mem-
ories.

9. The architecture must be tailored for a dedicated application field and must support
high-level languages.

The major tenet of RISC states that much of the static runtime complexity can and should
be handled prior to runtime by an optimizing compiler. Then the resulting hardware archi-
tecture must be quite simple to ensure single-cycle execution for every instruction and small
clock cycle. Note that all these features particularly pipelining and high-performance memo-

ries have been used in supercomputer designs for many years. Remember that the main
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advance of RISC was to integrate all these ideas into a single architecture model coupled
with a coherent top-down methodology.

Finally what is the major difference between an RISC microprocessor and a CISC one
RISC refers to a new design methodology that indicates a new relationship between hardware
and software rather than a set of technical features. In fact the effect of the RISC approach
on computer design is far more than just a collection of methods to run the CPU faster. In this
sense the term” Reduced Instruction Set Computer” is somewhat misleading. The real goal
of RISC design definitely is not to arbitrarily reduce the number of instructions. Rather the
main objective is to create a high-speed computer by making the computer system match
hardware. The main goal of CISC designs was to reduce the number of instructions for execu-
ting programs. Rather RISC tries mainly to reduce the average number of clock cycles per
instruction CPI . Both architectures want also to increase the clock-rate by using high-speed
technologies however RISC provides a greater performance improvement since its reduced
complexity enables it to be fabricated earlier in such technologies.

Other microprocessor architects join the RISC faithful or not they have been influenced
by the RISC methodology as an example the Motorala’s 68030 has already acquired some
of its features. The force of RISC is that it is based on a true design methodology pushed by
advances in compiler technology. Within RISC teams of hardware engineers and compiler
architects work together to forge a unified design one that will minimize the hardware com-
plexity by integrating in hardware only such instructions that are justified by their occurrence

in program trace analysis.

A computer can solve a series of problems and make hundreds even thousands of logi-
cal decisions without becoming tired or bored. It can find the solution to a problem in a frac-
tion of the time it takes a human being to do the job. A computer can replace people in dull
routine tasks but it has no originality it works according to the instructions given to it and
cannot exercise any value judgements. But a computer can carry out vast numbers of arithme-
tic logical operations almost instantaneously.

The CPU means the central processing unit. It is the heart of a computer system. The
CPU in a microcomputer is actually one relatively small integrated circuit or chip. Although

most CPU chips are smaller than a lens of a pair of glasses the electronic components they



contain would have filled a room a few decades ago. Using advanced microelectronic tech-
niques manufacturers can cram tens of thousands of circuits into tiny layered silicon chips
that work dependably and use less power. The CPU coordinates all the activities of the vari-
ous components of the computer. It determines which operations should be carried out and in
what order. The CPU can also retrieve information from memory and can store the results of
manipulations back into the memory unit for later reference.

The basic job of computers is the processing of information. for this reason computers
can defined as devices which accept information in the form of instructions called a program
and characters called data perform mathematical and /or logical operations on the informa-
tion and then supply results of these operations. The program which tells the computers
what to do and the data which provide the information needed to solve the problem is kept
inside the computer in a place called memory.

Computers are thought to have many remarkable powers. However most computers
whether large or small have three basic capabilities.

First computers have circuits for performing arithmetic operations such as addition
subtraction division multiplication and exponentiation.

Second computers have a means of communicating with the user. After all if we
couldn’t feed information in and get results back these machines would not be of much use.

Third computers have circuits which can make decisions. The kinds of decisions which
computer circuits can make are of the type Is one number less than another Are two num-
bers equal And is one number greater than another

A CPU can be a single microprocessor chip a set of chips or a box of boards of tran-
sistors chips wires and connectors. Differences in CPUs distinguish mainframes mini-
and microcomputers. A processor is composed of two functional units a control unit and an

arithmetic/logic unit and a set of special workspaces called registers.

The control unit is the functional unit that is responsible for supervising the operation of
the entire computer system. In some ways it is analogous to a telephone switchboard with
intelligence because it makes the connections between various functional units of the computer
system and calls into operation each unit that is required by the program currently in opera-
tion. The control unit fetches instructions from memory and determines their type or decodes
them. It then breaks each instruction into a series of simple small steps or actions. By doing
this it controls the step-by-step operation of the entire computer system.

The Arithmetic/Logic Unit ALU is the functional unit that provides the computer with
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logical and computational capabilities. > Data is brought into the ALU by the control unit
and the ALU performs whatever arithmetic or logic operations are required to help carry out
the instructions. Arithmetic operations include adding subtracting multiplying and divid-
ing. Logic operations make a comparison and take action based on the results. For example
two numbers might be compared to determine if they are not equal. If they are equal pro-
cessing will continue if they are not equal processing will stop.

A register is a storage location inside the processor. Registers in the control unit are used
to keep track of the overall status of the program that is running. Control unit registers store
information such as the current instruction the location of the next instruction to be execu-
ted and the operands of the instruction. In the ALU registers store data items that are
added subtracted multiplied divided and compared. Other registers store the results of
arithmetic and logic operations.

An instruction is made up of operations that specify the function to be performed and
operands that represent the data to be operated on. For example if an instruction is to per-
form the operation of adding two numbers it must know what the two numbers are and
where the two numbers are. * When the numbers are stored in the computer’s memory they
have an address to indicate where they are so if an operand refers to data in the computer’s
memory it is called an address. The processor’s job is to retrieve instructions and operands
from memory and to perform each operation. Having done that it signals memory to send it
the next instruction.

The CPU executes each instruction in a series of small steps.

Fetch the next instruction from memory into the instruction register.
Change the program counter to point to the following instruction.
Determine the type of instruction just fetched.

If the instruction uses data in memory determine where they are.
Fetch the data if any into internal CPU registers.

Execute the instruction.

N s W=

Store the results in the proper place.

Go to step 1 to begin executing the following instruction.

This sequence of steps is frequently referred to as the fetch-decode-execute cycle. It is
central to the operation of all computers. This step-by-step operation is repeated over and

again at awesome speed. A timer called a clock releases precisely timed electrical signals that



provide a regular pulse for the processor’s work. * The term that is used to measure the
computer’s speed is borrowed from the domain of electrical engineering and is called a mega-

hertz MHz which means million cycles per second.

instantaneously originality
microelectronic techniques chip

retrieve remarkable
capability exponentiation
transistor register
analogous switchboard
fetch decode
Arithmetic/Logic Unit overall
operand awesome

1 The program which tells the computers what to do and the data which provide the
information needed to solve the problem are kept inside the computer in a place called
memory.

the program and the data which the

program  the data

2 The Arithmetic/Logic Unit ALU is the functional unit that provides the computer
with logical and computational capabilities.
that the functional unit
ALU
3 For example if an instruction is to perform the operation of adding two numbers it
must know what the two numbers are and where the two numbers are.

what the two numbers are and where the two numbers are

4 A timer called a clock releases precisely timed electrical signals that provide a regu-

lar pulse for the processor’s work.
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that provide a regular pulse for the processor’s work electrical signals
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1 A computer can replace people to do all kinds of work.
2 In the ALU registers store data items that are added subtracted multiplied
divided and compared.

3 Registers in the control unit are used to keep track of the overall status of the pro-

gram.
4 In the ALU registers only store the results of arithmetic and logic operations.
5 A register is a storage location inside the processor.
6 ALU fetched instructions from memory and determines their type.
7 To store the results in the proper place is done by ALU.

1 A processor is composed of two functional units they are .

an arithmetic/logic unit and a storage unit

e ®

a control unit and some registers

o

a control unit and an arithmetic/logic unit

o

some registers and an arithmetic/logic unit

2 The control unit fetches from memory and decodes them.
a. data
b. information

c. results



d. instructions

3 is a storage location inside the processor.
A register
ALU

Control unit

e oo

Memory

4 The CPU executes each instruction in a series of steps the sequence is
execute-fetch-decode

fetch-decode-execute

decode-execute-fetch

o SO~

fetch-execute-storage

The computer’s brain is called the microprocessor. That’s the main chip in a computer
that does all the work. It’s also the center of activity on the motherboard. It interprets and
executes the instructions which comprise a computer program. The CPU consists of an arith-
metic unit and its associated circuitry known as the arithmetic and logic unit ALU and an
instruction counter and decoder. The CPU can perform only one operation at a time. Essen-
tially numerically coded instructions are stored in the computer’s high-speed storage or pri-
mary storage. The CPU takes the instructions one at a time and executes them. The numeri-
cal coding of the instruction tells the CPU which operation to perform and where the data
upon which the operation is to take place is stored.

The operations of computer system are controlled by CPU which can be divided into
two functional units called the control unit CU and the arithmetic-logical unit ALU . The
CPU can perform only one operation at a time. Essentially numerically coded instructions
are stored in the computer’s high-speed storage or primary storage. The CPU takes the
instructions one at a time and executes them. The numerical coding of the instruction tells the
CPU which operation to perform and where the data upon which the operation is to take place
is stored.

Microcomputer or micro for short is a kind of computers. It was born in the early
1970s. The central processor of the micro called the microprocessor is built as a single
semiconductor device that is the thousands of individual circuit elements necessary to per-
form all the logical and arithmetic functions of a computer are manufactured as a single chip.

A complete microcomputer system is composed of a microprocessor a memory and some
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peripheral equipment. The processor memory and electronic controls for the peripheral
equipment are usually put together on a single or on a few printed circuit boards. Systems
using microprocessors can be hooked up together to do the works that until recently only
minicomputer systems were capable of doing. Micros generally have somewhat simpler and
less flexible instruction sets than minis and are typically much slower. Similarly minis are
available with much larger primary memory sizes. Micros are becoming more powerful and
converging with minicomputer technology.

The microprocessor is essentially a small calculator. It does basic calculator like think-
ing—adding subtracting multiplying and dividing values stored in the computer’s memory.
Computer programs tell the microprocessor what to do which is how everything works inside
a PC.

Other terms for the microprocessor include the processor the central processing unit

CPU  and the number of the microprocessor such as 8088 80286 80386 80486 and so
on . Note that although there are many numbers/names for a microprocessor those above
are the most common . There are three main varieties of microprocessors for PCs the 8088/
8086 the 80286 or AT microprocessor and the 386 family of microprocessor . There is no
586 microprocessor. Instead of calling it a number the company that manufactured it Intel
called it the Pentium. It’s the micro part of microprocessor that led old-time computer users to
call PCs microprocessor. This may have applied to the first microprocessor but today’s pow-
erhouse PCs are anything but micro.

How can you tell which microprocessor your PC has The best way is to look at the
label which probably has a microprocessor number in it 386 and 486 are common. And as
a last resort you can use PC diagnostic software to figure out which microprocessor you
have. The latest offspring in the 386 families are the Pentium computers which would have
been called 586 computers. The Pentium is basically a fast all-powerful 386. About a year
after the first Pentium microprocessor came out a small problem was discovered the Pentium
had a problem doing math. Specifically a division problem when two particular numbers
were divided the Pentium produced a result that wasn’t quite accurate. Intel quickly admitted
to the mistake and offered replacement Pentiums. Then they fixed the problem and any new
Pentiums that came rolling out of the factory were doing much better in math. Now there’s

nothing more to worry about.



A memory cell is a circuit or in some cases just a single device that can store a bit of
information. A systematic arrangement of memory cells constitutes a memory. The memory
must also include peripheral circuits to address and write data into the cells as well as detect
data that are stored in the cells.

Two basic types of semiconductor memory are considered. The first is the random access
memory RAM  a read-write memory in which each individual cell can be addressed at
any particular time. The access time to each cell is virtually the same. Implicit in the defini-
tion of the RAM is that both the read and the write operations are permissible in each cell
with also approximately the same access time.

A second class of semiconductor memory is the read-only memory ROM . The set of
data in this type of memory is generally considered to be fixed although in some designs the
data can be altered. However the time required to write new data is considerably longer than
the read access time of the memory cell. An ROM may be used for example to store the
instructions of a system operating program.

A volatile memory is one that loses its data when power is removed from the circuit
while nonvolatile memory retains its data even when power is removed. In general a random
access memory is a volatile memory while read-only memories are nonvolatile.

Two type of RAM are the static RAM SRAM and dynamic RAM DRAM . A static
RAM consists of a basic bi-stable flip-flop circuit that needs only a dc current or voltage
applied to retain its memory. Two stable states exist defined as logic 1 and logic 0. A
dynamic RAM is an MOS memory that stores one bit of information as charge on a capacitor.
Since the charge on the capacitor decays with a finite time constant milliseconds a periodic
refresh is needed to restore the charge so that the dynamic RAM does not lose its memory.

The advantage of the SRAM is that this circuit does not need the additional complexity
of a refresh cycle and refresh circuitry but the disadvantage is that this circuit is fairly large.
In general an SRAM requires six transistors. The advantage of a DRAM is that it consists
only one transistor and one capacitor but the disadvantage is the required refresh circuitry
and refresh cycles.

There are two general types of ROM. The first is programmed either by the manufacturer

mask programmable or by the user programmable or PROM . Once the ROM has been
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programmed by either method the data in the memory are fixed and cannot be altered. The
second type of ROM may be referred to as an alterable ROM in that the data in the ROM may
be reprogrammed if desired. This type of ROM may be called an EPROM erasable pro-
grammable ROM  EEPROM electrically erasable PROM  or flash memory. As men-
tioned the data in these memories can be reprogrammed although the time involved is much
longer than the read access time. In some cases the memory chip may actually have to be
removed from the circuit during the reprogramming process.

The basic memory architecture has the configuration shown in Fig. 2-6. The terminal
connections may include inputs outputs addresses and read and write controls. The main
potion of the memory involves the data storage. An RAM memory will have all of the termi-
nal connections mentioned whereas an ROM memory will not have the inputs and the write

controls.

addresses data storage

ortnt
OUipUL
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Fig. 2-6 basic memory architecture

Computer memory is measured in kilobytes or megabytes of information. A byte is the
amount of storage needed to hold one character such as a letter or a numeric digit. One
kilobyte KB equals 1024 bytes and one megabyte MB is about one million bytes. Soft-
ware requires the correct amount of RAM to work properly. If you want to add new software
to your computer you can usually find the exact memory requirements on the software pack-
aging.

Memories consist of a number of cells or locations each of which can store a piece of
information. Each cell has a number called its address by which programs can refer to it. If
a memory has n cells they will have addresses O to n —1. All cells in a memory contain the
same number of bits. If a cell consists of k bits it can hold any one of 2* different bit combi-
nations. Note that adjacent cells have consecutive addresses.

Computers that use the binary number system including octal and hexadecimal notation
for binary numbers also express memory addresses as binary numbers. If an address has m

bits the maximum number of cells directly addressable is 2. The number of bits in the



address is related to the maximum number of directly addressable cells in the memory and is
independent of the number of bits per cell. ' A memory with 2" cells of 8 bits each and a
memory with 2" cells of 64 bits each would each need 12-bit addresses.

The significance of the cell is that it is the smallest addressable unit. In recent years
most computer manufactures have standardized on an 8-bit cell which is called a byte. Bytes
are grouped into words. A computer with a 16-bit word has two bytes/word whereas a com-
puter with a 32-bit word has four bytes/word. The significance of a word is that most instruc-
tions operate on entire words for example adding two words together. Thus a 16-bit words
whereas a 32-bit machine will have 32-bit registers and instructions for moving adding sub-
tracting and otherwise manipulating 32-bit words. *

In the 1970s there was a further development which revolutionized the computer field.
This was the ability to etch thousands of integrated circuits onto a tiny piece chip of sili-
con which is a non-metallic element with semiconductor characteristics. * Chips have thou-
sands of identical circuits each one capable of storing one bit. Because of the very small size
of the chip and consequently of the circuits etched on it electrical signals do not have to
travel far hence they are transmitted faster. Moreover the size of the components contai-
ning the circuitry can be considerably reduced a step which has led to the introduction of
both minis and micros. As a result computers have become smaller faster and cheaper.
There is one problem with semiconductor memory however when power is removed infor-
mation in the memory is lost unlike core memory which is capable of retaining information
during a power failure.

The 80x86 processors operating in real mode have physical address-ability to one
megabyte of memory. EMS was developed to allow real mode processing to have access to
additional memory. It uses a technique called paging or bank switching. The requirements
for expanded memory include additional hardware and a software device driver. The bank
switching registers act as gateways between the physical window within the one megabyte
space and the logical memory that resides on the expanded memory board. The device driver
called the expanded memory manager EMM  controls the registers so that a program’s
memory accesses can be redirected throughout the entire of available expanded memory.

To access expanded memory a program needs to communicate with the EMM. Com-
munication with the EMM is similar to make calls to DOS. The program sets up the proper
CPU registers and makes a software interrupt request. More than 30 major functions are
defined and applications and operating systems are given control over expanded memory.

When a program allocates expanded memory pages the EMM returns a handle to the



requesting program.

block of logical pages is being manipulated.
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configuration
megabyte
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* This handle is then used in future calls to the EMM to identify which

turn off
kilobyte
approximately
refer to
consecutive
semiconductor
redirect
manipulate
hexadecimal
constitute
erasable

implicit

1 The number of bits in the address is related to the maximum number of directly

addressable cells in the memory and is independent of the number of bits per cell.

of directly addressable cells in the memory the maximum number

2 Thus a 16-bit words
instructions for moving adding
Thus a 16-bit words
16

32

whereas a 32-bit machine will have 32-bit registers and

subtracting and otherwise manipulating 32-bit words.

“ ”

whereas
16 32
32

3 This was the ability to etch thousands of integrated circuits onto a tiny piece chip

of silicon which is a non-metallic element with semiconductor characteristics.

which

silicon

4  When a program allocates expanded memory pages the EMM returns a handle to



the requesting program.
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Both static and dynamic RAM cells are read-write memory.

RAM can be used to store the instructions of a system program.
Nonvolatile memory loses its data when power is removed from the circuit.
ROM does not have the inputs and the writing controls.

A byte is the amount of storage needed to hold one character.

The memory addresses are expressed as binary numbers.

EMS allows the real mode processing to access 1 MB memory.

One megabyte equals approximately
1000000 bytes
1024 bytes
65535 bytes
10000 bytes
If a cell consists of n bits it can hold any one of
2n different bit combinations
2"~" different bit combinations
2" different bit combinations

n different bit combinations
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3 When power is removed information in the semiconductor memory is
a. reliable
b. lost
c. manipulated
d. remain
4 A periodic refresh is needed to restore the information for the
SRAM
DRAM
EPROM
EEPROM
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There are two major types of magnetic disks floppy disks and hard disks. Both types of
disks rely on a rotating platter coated with a magnetic surface and use a moveable read/ write
head to access the disk. Disk storage is nonvolatile meaning that the data remains even when
power is removed. Because the platters in a hard disk are metal or recently glass they
have several significant advantages over floppy disks.

Every user has used hard disks and liked them very much since they have gigantic stor-
age capacity and work fast especially since operating systems grow larger and larger. One
example is Win98 with its full installation needing 300MB memory long application pro-
grams and multimedia development need more and more storage space etc. All of these spur
the development of hard disks. The hard disk storage capacity almost is doubled every year
and the hard disk works faster and faster.

The rotative velocity of a main shaft of a motor in a hard disk is working speed of the
hard disk. The velocities is now commonly from 5400rpm to 7200rpm. The high turning
velocity can reduce average seek times and waiting times. Most of average seek times are less
10ms.

The hard disk capacity develops very fast it is almost doubled every year. The larger
the capacity the lower the cost of storage per bit. You should select a suitable one according
to your economic ability and experience.

To access data the operating system must direct the disk through a three-stage process.
The first step is to position the arm over the proper track. This operation is called a seek and
the time to move the arm to the desired track is called seek time. Once the head has reached

the correct track we must wait for the desired sector to rotate under the read /write head.



This time is called the rotation latency or rotational delay. The average latency to the desired
information is halfway around the disk. Smaller diameter disks are attractive because they can
spin at higher rates without excessive power consumption thereby reducing rotational latency.
The last component of a disk access transfer time is the time to transfer a block of bits
typically a sector. This is a function of the transfer size the rotation speed and the recording
density of a track. Transfer rates in 1992 are typically 2 to 4 MB per second.

An optical disk is a disk on which data are encoded for retrieval by a laser. Optical disks
offer information densities far beyond the range of current magnetic mass-storage devices.
Similar devices have been on the market for several years in the form of laser videodisks and
audio compact disks CDs for consumer use. These laser videodisks are analog that is the
disk contains one spiral track like the track on a phonograph record. Optical disks for com-
puter applications are digital and store their information on concentric tracks like their mag-
netic cousins. Currently three versions of optical disk technology are competing for the
mass-storage market they are read-only optical disks write-once optical disks and erasable
optical disks.

Unlike conventional magnetic disks read-only optical disks cannot be written on and so
have the functional equivalence of read-only memory ROM . The most popular version of
read-only optical disks employs the same technology as the CD that has become popular for
audio recording. The technology is digital and based on a 4 3/4 inch optical disk that can
store 540 MB on a single side. The devices are called compact disk read-only memories

CD-ROMs .

Write-once optical disks also called write-once read-mostly or WORM are blank
disks that are recorded on by the user. To write data a powerful beam of laser light burns
tiny spots or pits into the coating that covers the surface of these disks. Once burnt in the
spots are not erasable. To retrieve the data a less powerful laser is used to read the pattern of
spots and convert the patterns into audiovisual signals that can be played back on a television
set. Write-once optical disks are being used to replace microfilm storage. Because optical
disks have the ability to store images as well as sound their use is quite versatile. Anything
that can be digitized such as documents pictures photographs line drawings and music
can be recorded and stored on an optical disk.

Erasable optical disks use lasers to read and write information to and from the disk but
also use a magnetic material on the surface of the disk and a magnetic write head to achieve
erasability. To write on such as disk a laser beam heats a tiny spot on it then a magnetic

field is applied to reverse the magnetic polarity of the spot. Erasable optical disk systems
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offer the same storage capabilities of the non-erasable optical disks along with the same reus-

ability capabilities of conventional magnetic disks such as Winchester systems.

Input is a process that involves the use of a device to encode or transform data into digit-
al codes that the computer can process. For example if you press the letter A on the key-
board of a terminal or personal computer you activate an information processing cycle. The
key is simply a switch that senses a finger tough and triggers a cycle to accomplish the fol-
lowing. 1 The keystroke is encoded or converted into a machine readable code. 2 The
encoded piece of data is stored in a memory location for later processing. 3 Output is pro-
vided by displaying the letter A on the computer’s monitor screen.

When learning about the process of input it is useful to classify input into two broad
categories. 1 Transcribed input—data that are captured by transcribing from source docu-
ments onto another medium that is capable of being input to a computer system. 2 Direct
source input—data that are captured directly from their source without a separate transcribing
step. Advances in input technology are moving the process of input away from transcription
toward the capturing of data directly from their source.

Information processing is complete when the results of processing are communicated.
What a computer program produces is a stream of coded symbols. ' In most cases it is the
job of the output device to decode these coded symbols into a form of information that is easy

for people to use or understand such as text pictures graphics or sound.

If you are familiar with a typewriter you’ll find the layout of the computer keyboard
very similar. You can use your keyboard for many purposes

e Typing information

e Entering numbers with the numeric keypad

e Requesting specific functions

e Performing system functions with key combinations

e Moving around the computer screen

The keyboard has letter keys punctuation keys and a spacebar. It also has functions
numeric and arrow keys. How you use the keys depends on the software installed on your

computer. The documentation that comes with your software has information about specific



key functions. You will probably notice a difference between the touch response on a com-
puter keyboard and the response of a typewriter. A computer keyboard is so responsive that
you can type using a light touch. When you hold down a character key the character contin-

ues to type. This is called the typematic effect of a computer keyboard.

The interface between a mouse and a system can take one of two forms the mouse
either generates a series of pulses when it is moved using the LED and detector to generate
the pulses  or it increments and decrements counters. The processor can periodically read
these counters or count up the pulses and determine how far the mouse has moved since it
was last examined. The system then moves the cursor on the screen appropriately. This motion
appears smooth because the rate at which you can move the mouse is slow compared with the
rate at which the processor can read the mouse status and move the cursor on the screen.

Most mice also include one or more buttons and the system must be able to detect when
a button is depressed. By monitoring the status of the button the system can also differentiate
between clicking the button and holding it down. * Of course the mapping between the
counters and the button position and what happens on the screen is totally controlled by soft-
ware. That’s why for example the rate at which the mouse moves across the screen and the
rate at which single and double clicks are recognized can usually by set by the user.
Similarly software interpretation of the mouse position means that the cursor doesn’t jump

completely off the screen when the mouse is moved a long distance in one direction.

Monitors maybe are one of the most important output devices. Computers only use
monitors to show you exciting operation results or marvelous and vivid pictures. Monitors
also are the best windows for conversation between users and computers. So many users
select monitors carefully. Which parameters or indexes ought be paid attention to when you
select a monitor We provide some here for your reference.

Element Distance The distance between two picture elements in horizontal direction is
called element distance here and its current value in most PC monitors is 0. 28mm. If the
value is smaller the screen is more distinct.

Video Bandwidth It is an important concept in monitor technology. It is related to the
highest work frequency of the monitor. It is from tens MHz to hundreds MHz. Here is a for-
mula for you to calculate the video bandwidth

Video bandwidth = row number x column number x frame-refreshed rate
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Here row number = picture element number in one column column number = picture
element number in one row frame-refreshed rate = frame change times per second.

Vertical Scan Rate and Horizontal Scan Frequency Vertical scan rate is equal to frame-
refreshed rate horizontal scan frequency is what its name tells. The relationships between
vertical scan rate horizontal scan frequency and video bandwidth in non-interlace monitors
are as follows

Vertical scan rate = video bandwidth /column number/row number

Horizontal scan frequency = video bandwidth/column number.

Solution It is an another important parameter of a monitor. It’s higher the view on a
screen is clearer. Solution means the sum of all picture elements on a screen.

Scan Style The scan style of a electron gun in a tube is divided into two styles inter-
lace and non-interlace. In interlace style electron-beam sweeps elements in odd rows first
time and does elements in even rows second time. ' A frame to be renewed needs sweeping
two times. In non-interlace style electron-beam sweeps all elements only in one time. In

non-interlace work style the monitor works better and gives clear pictures without flash.

A bus is a shared communication link which uses one set of wires to connect multiple
subsystems. The two major advantages of the bus organization are versatility and low cost.
By defining a single connection scheme new devices can easily be added and peripherals
can even be moved between computer systems that use the same kind of bus. Furthermore
buses are cost effective because a single set of wires is shared in multiple ways. The major
disadvantage of a bus is that it creates a communication bottleneck possibly limiting the max-
imum I/0 throughput. When I/0 must pass through a single bus the bandwidth of that bus
limits the maximum I/O throughput.

One reason bus design is so difficult is that the maximum bus speed is largely limited by
physical factors the length of the bus and the number of devices. These physical limits pre-
vent us from running the bus arbitrarily fast. Within these limits there are a variety of tech-
niques we can use to increase the performance of the bus however these techniques may
adversely affect other performance metrics. For example to obtain fast response time for I/O
operations we must minimize the bus latency by streamlining the communication path. On
the other hand to sustain high I/O data rates we must maximize the bus bandwidth. The
bus bandwidth can be increased by using more buffering and by communicating larger blocks
of data both of which increase the bus latency Clearly these two goals low latency and

high bandwidth can lead to conflicting design requirements. Finally the need to support a



range of devices with widely varying latencies and data transfer rates also makes bus design
challenging.

A bus generally contains a set of control lines and a set of data lines. The control lines
are used to signal requests and acknowledgments and to indicate what type of information is
on the data lines. The data lines of the bus carry information between the source and the des-
tination. This information may consist of data complex commands or addresses. For exam-
ple if a disk wants to write some data into memory from a disk sector the data lines will be
used to indicate the address in memory in which to place the data as well as to carry the actual
data from the disk. The control lines will be used to indicate what type of information is con-
tained on the data lines of the bus at each point in the transfer some buses have two sets of
signal lines to separately communicate both data and address in a single bus transmission. In
either case the control lines are used to indicate what the bus contains and to implement the

bus protocol.

activate trigger
keystroke punctuation
spacebar documentation
periodically appropriately
interpretation Video Bandwidth
frame-refreshed rate non-interlace
electron-beam versatility
scheme furthermore
bandwidth arbitrarily
latency streamline
sustain

1 What a computer program produces is a stream of coded symbols.

What a computer program produces

2 By monitoring the status of the button the system can also differentiate between
clicking the button and holding it down.

By monitoring the status of the button
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Similarly software interpretation of the mouse position means that the cursor

doesn’t jump completely off the screen when the mouse is moved a long distance in one direction.

4

In interlace style electron-beam sweeps elements in odd rows first time and does

elements in even rows second time.
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1

electron-beam elements

Keyboard mouse and monitor are all input devices.

The bandwidth of a bus may limit the minimum I/O throughput.

A monitor is the best window for conversation between users and a computer.
Peripherals can be moved between computer systems that use the same kind of bus.
When we design a bus we do not need to consider the bus speed.

The two major advantages of the bus organization are versatility and low cost.

The mouse can use LED to generate pulses.

Which is wrong in below four items

a. The keyboard has letter keys and punctuation keys.

b. The keyboard has spacebar and punctuation keys.

c. The keyboard has function keys and numeric keys.



d. The keyboard has not arrow keys.
2 is the distance between two picture elements in horizontal direction.

Element Distance

e P

Scan Style
Solution
Vertical Scan Rate

e o

3 The is used to implement the bus protocol.
data bus

control bus

address bus

o oo

signal bus

4 Video Bandwidth is related to the highest work frequency of the monitor. It is from

five MHz to hundreds MHz
tens MHz to hundreds MHz
tens MHz to twenty MHz

tens MHz to thousands MHz

e oo

Characters are printed as a matrix of dots. Thin print wires driven by solenoids at the
rear of the print head hit the ribbon against the paper to produce dots. The print wires are
arranges in a vertical column so that characters are printed out one dot column at a time as the
print head is moved across a line. Early dot-matrix print heads had only seven print wires so
print quality of these units was not too good. Currently available dot-matrix printers use 9
14 18 or even 24 print wires in the print head. Using a large number of print wires and /or
printing a line twice with the dots for the second printing offset slightly from those of the
first produces print that is difficult to tell from that of a Selectric or daisy wheel.

Unlike the formed character printers dot-matrix printers can also print graphics. To do
this the dot pattern for each column of dots is out to the print head solenoids as the print head
is moved across the paper. The principle is similar to the way we produce bitmapped raster
graphics on a CRT screen. By using different color ribbons and making several passes across
a line some dot-matrix impact printers allow you to print color graphics most dot-matrix

printers now contain one or more microprocessors to control all of this.
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Most thermal printers require paper which has a special heat-sensitive coating. When a
spot on this special paper is heated the spot turns dark. Characters or graphics are printed
with a matrix of dots. There are two main print head shapes for producing the dots. For one
of these the print head consists of a 5 by 7 or 7 by 9 matrix of tiny heating elements. To print
a character the head is moved to a character position and the dot-sized heating elements for
the desired character turned on. After a short time the heating elements are turned off and the
head is moved to the next character position. Printing then is done one complete character at
a time.

The main advantage of thermal printers is their low noise. Their main disadvantages are
the special paper or ribbon is expensive printing carbon copies is not possible and most
thermal printers with good print quality are slow.

These printers operate on the same principle as most office copy machines such Xerox
machines. The basic approach is to first form an image of the page that is to be printed on a
photosensitive drum in the machine. Powdered ink or“ toner” is then applied to the image
on the drum. Next the image is electro-statically transferred from the drum to a sheet of
paper. Finally the inked image on the paper is“ fused” usually with heat.

Still another type of printer that uses a dot-matrix approach to produce text and graphics
is the ink-jet. Early ink-jet printers used a pump and a tiny nozzle to send out a continuous
stream of tiny ink globules. These ink globules were passed though an electric field which left
them with an electrical charge. The stream of charged ink globules was then electro-statically
deflected to produce characters on the paper in the same way that the electron beam is deflec-
ted to produce an image on a CRT screen. Excess ink was deflected to a gutter and returned
to the ink reservoir. Ink-jet printers are relatively quite and some of these electro-statically
deflected ink-jet printers can print up to 45 000 lines /min. Several disadvantages however
prevented them from being used more widely. They tend to be messy and difficult to keep
working well. Print quality at high speeds is poor and multiple copies are not possible.

Newer ink-jet printers use a variety of approaches to solve these problems. Some such
as the HP Thinkjet use ink cartridges which contain a column of tiny heaters. When one of
these tiny heaters is pulsed on it caused a drop of ink to explode onto the paper. Others
such as the IBM Quietwriter for example use an electric current to explode microscopic ink
bubbles from a special ribbon directly onto the paper. These last two approaches are really
hybrids of thermal and ink-jet technologies.



The essence of a data type is that it attempts to identify qualities common to a group of
individuals or objects that distinguish it as an identifiable class or kind. ' If we provide a set
of possible data values and a set of operations that act on the values we can think of the
combination as a data type.

We will call any data type whose values are composed of component elements that are
related by some structure a structured data type or data structure. In other words the values
of these data types are decomposable and we must therefore be aware of their internal con-
struction. There are two essential ingredients to any object that can be decomposed—it must
have component elements and it must have structure the rules for relating or fitting the ele-
ments together.

A data structure is a data type whose values are composed of component elements that
are related by some structure. * It has a set of operations on its values. In addition there
may be operations that act on its component elements. Thus we see that a structured data type
can have operations defined on its component values as well as on the component elements
of those values.

The data types arrays and records are native to many programming languages. By using
the pointer data type and dynamic memory allocation many programming languages also pro-
vide the facilities for constructing linked structures. Arrays records and linked structures
provide the building blocks for implementing what we might call higher-level abstractions.
The first two higher-level abstract data types that we take up—stacks and queues—are

extremely important to computing.
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A stack is a data type whose major attributes are determined by the rules governing the
insertion and deletion of its elements. The only element that can be deleted or removed is the
one that was inserted most recently. Such a structure is said to have a last-in/first-out

LIFO behavior or protocol. The simplicity of the data type stack belies its importance.
Many computer systems have stacks built into their circuitry and have machine-level instruc-
tions to operate the hardware stack. * The sequencing of calls to and returns from subroutines
follows a stack protocol. Arithmetic expressions are often evaluated by a sequence of opera-
tions on a stack. Many handheld calculators use a stack mode of operation. In studying com-
puter science you can expect to see many examples of stacks.

Queues occur frequently in everyday life and are therefore familiar to us. The line of
people waiting for service at a bank or for tickets at a movie theater and the line of autos at a
traffic light are examples of queues. The main feature of queues is that they follow a first-
come/first-served rule. Contrary to a stack in which the latest element inserted is the first
removed or served in queues the earliest element inserted is the first served. In social set-
tings the rule appeals to our sense of equality and fairness.

There are many applications of the first-in/first-out FIFO protocol of queues in com-
puting. For example the line of input/output I1/0 requests waiting for access to a disk
drive in a multi-user time-sharing system might be a queue. * The line of computing jobs
waiting to be run on a computer system might also be a queue. The jobs and /0 requests are
serviced in order of their arrival that is the first in is the first out. There is a second kind of
queue that is important. An everyday example can be seen in an emergency room of a hospi-
tal. In large emergencies it is common to first treat the worst injured patients who are likely to
survive.

In computer systems events that demand the attention of the computer are often handled
according to a most-important-event/ first-served or highest-priority in/first-out HPIFO
rule. Such queues are called priority queue in this type of queue service is not in order of
time of arrival but rather in order of some measure of priority.

Object-oriented software development is a contemporary approach to the design of relia-
ble and robust software. The complexity of the implementation of software system is a combi-
nation of the complexity of the representations of information and the complexity of the algo-
rithms that manipulate the representations. Data structure is the study of methods of represen-
ting objects the safe reliable encapsulation of structure the development of algorithms that
use these representations and the measurement of both the time and space complexity of the

resulting systems. The object-oriented approach emphasizes the role of objects along with



their attributes and operations that form the nucleus of the solution.

From the point of view of deciding which data structure should represent that attributes
of objects in a specific class the emphasis that the object oriented approach places on abstrac-
tion is very important to the software development process. Abstraction means hiding unnec-
essary details. Procedural abstraction or algorithmic abstraction is hiding of algorithmic
details which allows the algorithm to be seen or described at various levels of detail. Build-
ing subprograms so that the names of the subprograms describe what the subprograms do and
the code inside subprograms shows how the processes are accomplished is an illustration of
abstraction in action.

Similarly data abstraction is the hiding of representational details. An obvious example
of this is the building of data types by combining together other data types each of which
describes a piece or attribute of a more complex object type. An object-oriented approach
to data structures brings together both data abstraction and procedural abstraction through the
packaging of the representations of classes of objects.

Once an appropriate abstraction is selected there may be several choices for representing
the data structure. In many cases there is at least one static representation and at least one
dynamic representation. The typical tradeoff between static and dynamic representations is
between a bounded or unbounded representation versus the added storage and time require-
ments associated with some unbounded representations.

After an abstraction and representation are chosen there are competing methods to
encapsulate data structures. The choice of an encapsulation is another tradeoff between how
the structure is made available to the user and how the user’s instantiating objects may be
manipulated by the package. The encapsulations have an effect on the integrity of the repre-
sentation and time and space requirements associated with the encapsulation. Once speci-
fied one or more competing methods of representation may be carried out and the structure
its representations and its encapsulation may be evaluated relative to the problem being
solved. The time and space requirements of each method must be measured against system

requirements and constraints.

object-oriented accomplish
identifiable decompose
be aware of ingredient
pointer abstract

stack priority
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belie arithmetic
emergency injure
unbind tradeoff
encapsulate instantiate
Versus integrity

1 The essence of a data type is that it attempts to identify qualities common to a group
of individuals or objects that distinguish it as an identifiable class or kind.
that that that

qualities it a group of individuals or objects

2 A data structure is a data type whose values are composed of component elements
that are related by some structure.
whose a data type that

component elements

3 Many computer systems have stacks built into their circuitry and have machine-level
instructions to operate the hardware stack.
built into their circuitry stacks to

operate the hardware stack machine-level instructions

4 For example the line of input/output [/O requests waiting for access to a disk
drive in a multi-user time-sharing system might be a queue.
waiting for access to a disk drive requests the line

of I/0 requests

1’70
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1 There are two essential ingredients to any object that can be decomposed.

2 Many programming languages provide the facilities for constructing arrays by using
the static data.

3 Both the stack and the queue have the same behaviors.

4 The priority queues can use HPIFO rule.

5 Data type is the study of methods of representing objects.

6 In object-oriented programs encapsulation is a important attribute.

7

In object-oriented programs data abstraction is packaged by using classes.

1 The operations of a structured data type might act on

component values

e ®

component elements

o

either component values or component elements

o

neither component values nor component elements

2 The approach emphasizes objects with their roles attributes and opera-
tions.

process-oriented

c ®

structure-oriented

o

object-oriented

o

type-oriented
3 The main feature of queues is that they follow a rule.

last-in/first-out

o ®

first-in/last-out
first-come/last-served
first-in/first-out

e o

4 The main feature of stacks is that they follow a rule.
a. last-in/last-out
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b. first-in/last-out
c. first-in/first-out

d. highest-priority in/first-out

When a call is made to a new function all the variables local to the calling routine need
to be saved by the system since otherwise the new function will overwrite the calling
routine’s variables. Furthermore the current location in the routine must be saved so that the
new function knows where to go after it is done. The variables have generally been assigned
by the compiler to machine registers and there are certain to be conflicts especially if recur-
sion is involved.

When there is a function call all the important information that needs to be saved such
as register values and the return address is saved” on a piece of paper’” in an abstract way
and put at the top of a pile. Then the control is transferred to the new function which is free
to replace the registers with its values. If it makes other function calls it follows the same
procedure. When the function wants to return it looks at the“ paper” at the top of the pile
and restores all the registers. It then makes the return jump.

Clearly all of this work can be done using a stack and that is exactly what happens in
virtually every programming language that implements recursion. The information saved is
called either an activation record or stack frame. The stack in a real computer frequently
grows from the high end of your memory partition downwards and on many systems there is
no checking for overflow. There is always the possibility that you will run out of stack space
by having too many simultaneously active functions. Needless to say running out of stack
space is always a fatal error.

In languages and systems that do not check for stack overflow your program will crash
without an explicit explanation. On these systems strange things may happen when your
stack gets too big because your stack will run into part of your program. It could be the
main program or it could be part of your data especially if you have a big array. If it runs
into your program your program will be corrupted you will have nonsense instructions and
will crash as soon as they are executed. If the stack runs into your data what is likely to hap-
pen is that when you write something into your data it will destroy stack information—prob-
ably the return address—and your program will attempt to return to some weird address and
crash.

There are several algorithms that use queues to give efficient running times. For now



we will give some simple examples of queue usage. When jobs are submitted to a printer

they are arranged in order of arrival. Thus essentially jobs sent to a line printer are placed
on a queue. Another example concerns computer networks. There are many network setups
of personal computers in which the disk is attached to one machine known as the file server.
Users on other machines are given access to files on a first-come first-served basis so the
data structure is a queue.

Further examples include the following

e (alls to large companies are generally placed on a queue when all operators are busy.

e In large universities where resources are limited students must sign a waiting list if

all terminals are occupied. The student who has been at a terminal the longest is
forced off first and the student who has been waiting the longest is the next user to
be allowed on.

A whole branch of mathematics known as queuing theory deals with computing prob-
abilistically how long users expect to wait on a line how long the line gets and other such
questions. The answer depends on how frequently users arrive to the line and how long it
takes to process a user once the user is served. Both of these parameters are given as proba-

bility distribution functions.

A database-management system DBMS consists of a collection of interrelated data and
a set of programs to access those data. The collection of data usually referred to as the data-
base contains information about one particular enterprise. The primary goal of a DBMS is to
provide an environment that is both convenient and efficient to use in retrieving and storing
database information.

Database systems are designed to manage large bodies of information. The management
of data involves both the definition of structures for the storage of information and the provi-
sion of mechanisms for the manipulation of information. In addition the database system
must provide for the safety of the information stored despite system crashes or attempts at
unauthorized access. ' If data are to be shared among several users the system must avoid
possible anomalous results. The importance of information in most organizations—which
determines the value of the database—has led to the development of a large body of concepts

and techniques for the efficient management of data.
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The storage structure and access methods used by the database system are specified by a
set of definitions in a special of DDL called a data storage and definition language. > The
result of compilation of these definitions is a set of instructions to specify the implementation
details of the database schemas-details are usually hidden from the users. A database schema
is also specified by DDL. The result of compilation of DDL statements is a set of tables that
is stored in a special file called data dictionary or data directory. A data dictionary is a file
that contains metadata-that is data about data. This file is consulted before actual data are

read or modified in the database system.

A transaction is a collection of operations that performs a single logical function in a
database application. Each transaction is a unit of both atomicity and consistency. Thus we
require that transactions do not violate any database-consistency constraints. That is if the
database was consistent when a transaction started the database must be consistent when the
transaction successfully terminates. However during the execution of a transaction it may
be necessary temporarily to allow inconsistency. This temporary inconsistency although nec-
essary may lead to difficulty if a failure occurs.

It is the responsibility of the programmer to define properly the various transactions
such that each preserves the consistency of the database. For example the transactions to
transfer funds from account A to account B could be defined to be composed of two separate
programs one that debits account A and another that credits account B. The execution of
these two programs one after the other will indeed preserve consistency. However each pro-
gram by itself does not transform the database from a consistent state to a new consistent
state. Thus those programs are not transactions.

Ensuring the atomicity and durability properties is the responsibility of the database sys-
tem itself-specifically of the transaction-management component. In the absence of failures
all transactions complete successfully and atomicity is achieved easily. However due to
various types of failure a transaction may not always complete its execution successfully. If
we are to ensure the atomicity property a failed transaction must have no effect on the state
of the database. Thus the database must be restored to the state in which it was before the
transaction in question started executing. It is the responsibility of the database system to
detect system failures and to restore the database to a state that existed prior to the occurrence

of the failure.

Database typically require a large amount of storage space. Corporate databases are



usually measured in terms of gigabytes or for the largest databases terabytes of data. A
gigabyte is 1000 megabytes or one billion bytes and a terabyte is one million megabytes

one trillion bytes . Since the main memory of computers cannot store this much informa-
tion the information is stored on disks. Data are moved between disk storage and main mem-
ory as needed. Since the movement of data to and from disk is slow relative to the speed of
the central processing unit it is impetrative that the database system structure the data so as to
minimize the need to move data between disk and main memory

The goal of a database system is to simplify and facilitate access to data. High-level
views help to achieve this goal. Users of the system should not be burdened unnecessarily
with the physical details of the implementation of the system. Nevertheless a major factor in
a user’s satisfaction or lack thereof with a database system is that system’s performance. If the
response time for a request is too long the value of the system is diminished. > The per-
formance of a system depends on what the efficiency is of the data structures used to represent
the data in the database and on how efficiently the system is able to operate on these data
structures. As is the case elsewhere in computer systems a tradeoff must be made not only
between space and time but also between the efficiency of one kind of operation and that of
another.

A storage manager is a program module that provides the interface between the low-level
data stored in the database and the application programs and queries submitted to the system.
The storage manager is responsible for the interaction with the file manager. The raw data are
stored on the disk using the file system which is usually provided by a conventional operat-
ing system. The storage manager translates the various DML statements into low-level file-
system commands. Thus the storage manager is responsible for storing retrieving and

updating of data in the database.

One of the main reasons for using DBMS is to have central control of both the data and
the programs that access those data. The person who has such central control over the system
is called the database administrator DBA . The functions of the DBA include the follow-
ing

® Schema definition. The DBA creates the original database schema by writing a set of

definitions that is translated by the DDL compiler to a set of tables that is stored per-
manently in the data dictionary. *
e Storage structure and access-method definition. The DBA creates appropriate storage

structures and access methods by writing a set of definitions which is translated by
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the data-storage and data-definition-language compiler.

e Schema and physical-organization modification. Programmers accomplish the rela-
tively rare modifications either to the database schema or to the description of the
physical storage organization by writing a set of definitions that is used by either the
DDL compiler or the data-storage and data-definition-language compiler to generate
modifications to the appropriate internal system tables for example the data diction-
ary .

e Granting of authorization for data access. The granting of different types of authoriza-
tion allows the database administrator information is kept in a special system structure
that is consulted by the database system whenever access to the data is attempted in
the system.

e Integrity-constraint specification. The data values stored in the database must satisfy
certain consistency constraints. The integrity constraints are kept in a special system

structure that is consulted by the database system whenever an update takes place in

the system.
interrelate unauthorized
crash responsibility
anomalous schema
compilation implementation
consistency transaction
violate constraint
atomicity durability
corporate impetrative
diminish conventional
compiler permanently
appropriate modification
grant consult
take place

1 In addition the database system must provide for the safety of the information
stored despite system crashes or attempts at unauthorized access.

“ despite”



2 The storage structure and access methods used by the database system are specified

by a set of definitions in a special of DDL called a data storage and definition language.

“ The storage structure and access methods’

tem

used by the database sys-

DDL
DDL
3 If the response time for a request is too long the value of the system is diminished.

“ If the response time for a request is too long”

4 The DBA creates the original database schema by writing a set of definitions that is
translated by the DDL compiler to a set of tables that is stored permanently in the data dic-
tionary.

that is translated by. . . definitions that is stored permanently in
the data dictionary  tables
DBA DDL

0~ O AW N

1 Databases are usually measured in terms of MB or GB.
2 The goal of a database system is not to simplify access to database.
3 A storage manager provides the interface between a database and a application pro-

gram.
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3 Software Knowledge

A data definition language can be used to define a database schema.
Integrity constraint specification is a function of the storage management.
Metadata means data about data.

A transaction is a collection of operations in a database application.

Please find the item that is not belong to the DBA
storage structure and access method definition
schema definition

integrity constraint specification
DDL

2 The raw data are stored on the disk using the

data dictionary
file system
DBMS

DBA

3 Each is a unit of both atomicity and consistency.

transaction
database
storage structure
schema details
is designed to manage large bidies of information.
a file system
a transaction
a database system

a database language

Computing technology has made a permanent change in the ways businesses work around

the world. Information that was at one time stored in warehouses full of filing cabinets can
now be accessed instantaneously at the click of a mouse button. Orders placed by customers
in foreign countries can now be instantly processed on the floor of a manufacturing facility.
Although 20 years ago much of this information had been transported onto corporate main-

frame databases offices still operated in a batch-processing environment. If a query needed



to be performed someone notified the management information systems MIS department
the requested data was delivered as soon as possible though often not soon enough .

In addition to the development of the relational database model two technologies led to
the rapid growth of what are now called client/server database systems. The first important
technology was the personal computer. Inexpensive easy-to-use applications such as Lotus
1-2-3 and Word Perfect enabled employees and home computer users to create documents
and manage data quickly and accurately. Users became accustomed to continually upgrading
systems because the rate of change was so rapid even as the price of the more advanced sys-
tems continued to fall.

The second important technology was the local area network LAN and its integration
into offices across the world. Although users were accustomed to terminal connections to a
corporate mainframe now word processing files could be stored locally within an office and
accessed from any computer attached to the network. After the Apple Macintosh introduced a
friendly graphical user interface computers were not only inexpensive and powerful but also
easy to use. In addition they could be accessed from remote sites and large amounts of data
could be off-loaded to departmental data servers. During this time of rapid change and
advancement a new type of system appeared. Called client/server development because pro-
cessing is split between client computers and a database server this new breed of application
was a radical change from mainframe-based application programming. Among the many
advantages of this type of architecture are

e Reduced maintenance costs.

e Reduced network load processing occurs on database server or client computer .

e Multiple operating systems that can interoperate as long as they share a common net-

work protocol.

e Improved data integrity owing to centralized data location.

In Implementing Client/Server Computing Bernard H. Boar defines client/server com-
puting as follows

Client/server computing is a processing model in which a single application is partitioned
between multiple processors front-end and back-end and the processors cooperate trans-
parent to the end user to complete the processing as a single unified task. Implementing Cli-
ent/Server Computing A client/server bond product ties the processors together to provide a
single system image illusion . Shareable resources are positioned as requestor clients that
access authorized services. The architecture is endlessly recursive in turn servers can

become clients and request services of other servers on the network and so on and so on.
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This type of application development requires an entirely new set of programming skills.
User interface programming is now written for graphical user interfaces whether it be MS
Windows IBM OS/2 Apple Macintosh or the UNIX X-Window system. Using SQL and a
network connection the application can interface to a database residing on a remote server.
The increased power of personal computer hardware enables critical database information to
be stored on a relatively inexpensive standalone server. In addition this server can be

replaced later with little or no change to the client applications.

An operating system is a program which acts as an interface between a user of a com-
puter and the computer hardware. ' The purpose of an operating system is to provide an
environment in which a user may execute programs. In general however there is no com-
pletely definition of an operating system. Operating systems exist because they are a reasona-
ble way to solve the problem of creating a usable computing system. The fundamental goal of
computer systems is to execute user programs and solve user problems. Towards this goal
computer hardware is constructed. Since bare hardware alone is not very easy to use applica-
tion programs are developed. These various programs require certain common operations
such as controlling the I/O devices. The common functions of controlling and allocating
resources are then brought together into one piece of software the operating system.

An operating system is similar to a government. Its hardware software and data pro-
vide the basic resource of a computer system. The operating system provides the means for
the proper use of these resources in the operation of the computer system. Like government
the operating system performs no useful function by itself. It simply provides an environment
within which other programs can do useful work.

We can view an operating system as a resource allocates. A computer system has many
resources hardware and software which may be required to solve a problem CPU time
memory space file storage space input/output I/O devices and so on. The operating
system acts as the manager of these resources and allocates them to specific programs and
users as necessary for their tasks. Since there may be many possibly conflicting requests for
resources the operating system must decide which requests are allocated resources to operate
the computer system fairly and efficiently.

The primary goal of an operating system is convenience for the user. Operating system



exists because they are supposed to make it easier to compute with an operating system than
without an operating system. This is particularly clear when you look at operating systems for
small personal computers. A secondary goal is efficient operation of the computer system.
This goal is particularly important for large shared multi-user systems. The systems are typi-
cally very expensive and so it is desirable to make them as efficient as possible. These two
goals convenience and efficiency are sometimes contradictory. In the past efficiency con-
siderations were often more important than convenience. Thus much of operating system the-
ory concentrates on optimal use of computing resources.

Operating systems are either single-tasking or multitasking. The more primitive single-
tasking operating systems can run only one process at a time. For instance when the computer
is printing a document it cannot start another process or respond to new commands until the
printing is completed.

All modern operating systems are multitasking and can run several processes simultane-
ously. In most computers there is only one CPU so a multitasking operating system creates
the illusion of several processes running simultaneously on the CPU. The most common
mechanism used to create this illusion is time slice multitasking whereby each process is run

individually for a fixed period of time. *

If the process is not completed within the allotted
time it is suspended and another process is run. This exchanging of processes is called con-
text switching. The operating system performs the“ bookkeeping” that preserves the state of a
suspended process. It also has a mechanism called a scheduler that determines which
process will be run next. The scheduler runs short processes quickly to minimize perceptible
delay. The processes appear to run simultaneously because the user’s sense of time is much
slower than the processing speed of the computer.

Operating systems can use virtual memory to run processes that require more main mem-
ory than is actually available. > With this technique space on the hard drive is used to
mimic the extra memory needed. Accessing the hard drive is more time-consuming than
accessing main memory however so performance of the computer slows.

A very important responsibility of any operational software is the scheduling of jobs to
be handled by a computer system. This is one of the main tasks of the job management func-
tion. The operating system sets up the order in which programs are processed and defines
the sequence in which particular jobs are executed. The term job queue is often used to
describe the series of jobs awaiting execution. The operating system weighs a variety of fac-
tors in creating the job queue. These include which jobs are currently being processed the

system’s resources being used which resources will be needed to handle upcoming programs
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the priority of the job compared to other tasks and any special processing requirements to
which the system must respond. The operational software must be able to assess these factors
and control the order in which jobs are processed.

The management of resources in a computer system is another major concern of the oper-
ating system. Obviously a program cannot use a device if that hardware is unavailable. As
we have seen the operational software oversees the execution of all programs. It also moni-
tors the devices being used. To accomplish this it establishes a table in which programs are
matched against the devices they are using or will use. * The operating system checks this
table to approve or deny use of a specific device.

Allocation of a system’s resources is closely tied to the operational software’s control of
I/0 operations. As access is often necessary to a particular device before I/O operations may
begin the operating system must coordinate I/O operations and the devices on which they are
performed. In effect it sets up a directory of programs undergoing execution and the devices
they must use in completing I/O operations. Using control statements jobs may call for spe-
cific devices. This lets users read data from specific sites or print information at selected
offices. Taking advantage of this facility data read from one location may be distributed
throughout computerized system.

To facilitate execution of I/O operations most operating systems have a standard set of
control instructions to handle the processing of all input and output instructions. These stand-
ard instructions referred to as the input/output control system IOCS are an integral part
of most operating systems. They simplify the means by which all programs being processed
may undertake /O operations.

In effect the program undergoing execution signals the operating system that an /O
operation is desired using a specific I/O device. The controlling software calls on the IOCS
software to actually complete the 1/0 operation. Considering the level of I/0 activity in most

programs the IOCS instructions are extremely vital.

fundamental allot

efficiently convenience
desirable contradictory
concentrate on primitive

suspend context switching
bookkeeping scheduler

mimic upcoming

assess oversee



1 An operating system is a program which acts as an interface between a user of a
computer and the computer hardware.

which program

2 The most common mechanism used to create this illusion is time slice multitasking
whereby each process is run individually for a fixed period of time.
used to create this illusion mechanism whereby

whereby by means of which

3 Operating systems can use virtual memory to run processes that require more main
memory than is actually available.
to run processes. . . that

processes than that that main memory

4 To accomplish this it establishes a table in which programs are matched against the

devices they are using or will use.

To accomplish this it operational software in
which. . . table they are using or will
use that/which devices
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Without an operating system we could not execute a user program.

The basic resources of a computer system are software and data.
Operating systems can allocate one or many resources to solve a problem.
Operating systems can only be used in multitask systems.

Operating systems can run several processes simultaneously.

The operating systems only consider the time in creating the job queues.

~N O U W N~

With the vitual memory technique the performance of a computer is reduced.

1 The serves as an interface between hardware and software.
system
application program

operating system

o oow

control unit

2 A characteristic of operating system is .
resource management

memory management

€1Tor recovery

o oop

all the above

3 The term is often used to describe the series of jobs awaiting execution.
. file queue

task queue

. job queue
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. process queue
4 Most operating systems have a standard set of to handle the processing of
all input and output instructions.
a. spreadsheet
b. control instructions
c. 170 operation
d. data table

Windows XP is the next version of Microsoft Windows beyond Windows 2000 and Win-

dows Millennium. Windows XP brings the convergence of Windows operating systems by



integrating the strengths of Windows 2000—standards-based security manageability and reli-
ability with the best features of Windows 98 and Windows Me—Plug and Play easy-to-use
user interface and innovative support services to create the best Windows yet.

Windows XP is built on an enhanced Windows 2000 code base with different versions
aimed at home users and business users Windows XP Home Edition and Windows XP Pro-
fessional. Unless otherwise noted this paper addresses technologies and features common to
both versions of the operating system.

While maintaining the core of Windows 2000 Windows XP features a fresh new visual
design. Common tasks have been consolidated and simplified and new visual cues have

been added to help you navigate your computer more easily.

Designed for the home Fast User Switching lets everyone use a single computer as if it
were their own. There is no need to log someone else off and have to decide whether to save
another user’s files. Instead Windows XP takes advantage of Terminal Services technology
and runs each user session as a unique Terminal Services session enabling each user’s data to
be entirely separated. The additional memory overhead for each session is approximately
two megabytes MB of RAM however this size does not account for any applications that
may be running in the sessions. In order to run reliable multi-user sessions a total of at least
128 MB of RAM is recommended.

Windows XP has new visual styles and themes that use sharp 24-bit color icons and
unique colors that can be easily related to specific tasks. For example green represents tasks

that enable you do something or go somewhere such as the Start menu.

The new user interface takes the Windows operating system to a new level of usability

enabling you to complete tasks more easily and faster than ever before.

Windows XP features Windows Media Player 8 which brings together common digital
media activities including CD and DVD playback jukebox management and recording audio
CD creation Internet radio playback and media transfer to portable devices.

Windows Media Player 8 includes new features such as DVD video playback with rich
media information and full screen controls CD-to-PC music copying and automatic conver-

sion of MP3 files. Windows Media Audio 8 provides nearly three times the music storage of
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MP3 with faster audio CD burning and intelligent media tracking for more control over digital
media. Within Windows XP the new" My Music” folder makes common music tasks easier

to perform.

The 64-bit edition is designed to exploit the power and efficiency of the new Intel
Itanium 64-bit IA-64 processor. Most of the features and technologies of the 32-bit version
of Windows XP are included in the 64-bit release exceptions include infrared support Sys-
tem Restore DVD support and mobile-specific features like hot-docking . The 64-bit ver-
sion will also support most 32-bit applications through the WOW64 32-bit subsystem and will
be capable of interoperating with Windows 32-bit systems. Both versions will run seamlessly
on a network.

Windows XP 64-Bit Edition provides a scalable high-performance platform for a new
generation of applications based on the Win64™ API. Compared to 32-bit systems its archi-
tecture provides more efficient processing of extremely large amounts of data supporting up
to eight terabytes of virtual memory. With 64-bit Windows applications can pre-load sub-
stantially more data into virtual memory to enable rapid access by the IA-64 processor. This
reduces the time for loading data into virtual memory or seeking reading and writing to data
storage devices thus making applications run faster and more efficiently. The 64-bit version
is built on the same programming model as the standard Win32 version providing developers

with a single code base.

There are two popular approaches to writing computer programs procedural program-
ming and object-oriented programming.

Procedural programming involves using your knowledge of a programming language to
create computer memory locations that can hold values and writing a series of steps or opera-
tions that manipulate those values. ' The computer memory locations are called variables
because they hold values that might vary. For example a payroll program written for a com-
pany might contain a variable named rateOfPay. The memory location referenced by the
name rateOfPay might contain different values a different value for every employee of the
company at different times. During the execution of the payroll program each value stored

under the name rateOfPay might have many operations performed on it. For example



reading the value from an input device multiplying the value by another variable representing
hours worked and printing the value on paper. For convenience the individual operations
used in a computer program often are grouped into logical units called procedures. For exam-
ple a series of four or five comparisons and calculations that together determine an
individual’s federal withholding tax value might be grouped as a procedure named caiculate-
FederalWithholding. A procedural program defines the variable memory locations and then
calls or invokes a series of procedures to input manipulate and output the values stored in
those locations. A single procedural program often contains hundreds of variable and thou-
sands of procedure calls.

Object-oriented programming is an extension of procedural programming in which you
take a slightly different approach to writing computer programs. Thinking in an object-orien-
ted manner involves envisioning program components as objects that are similar to concrete
objects in the real world. Then you manipulate the objects to achieve a desired result. Writ-
ing object-oriented programs involves both creating objects and creating applications that use

those objects.

Computer programs that can be run by a computer’s operating system are called executa-
bles. > An executable program is a sequence of extremely simple instructions known as
machine code. These instructions are specific to the individual computer’s CPU and associated
hardware for example Intel Pentium and Power PC microprocessor chips each have diff-
erent machine languages and require different sets of codes to perform the same task.
Machine code instructions are few in number roughly 20 to 200 depending on the computer
and the CPU . Typical instructions are for copying data from a memory location or for
adding the contents of two memory locations usually registers in the CPU . Machine code
instructions are binary—that is sequences of bits 0Os and 1s . Because these numbers are
not understood easily by humans computer instructions usually are not written in machine

code.

Assembly language uses commands that are easier for programmers to understand than
are machine-language commands. Each machine language instruction has an equivalent com-
mand in assembly language. For example in assembly language the statement® MOV A
B” instructs the computer to copy data from one location to another. The same instruction in

machine code is a string of 16 Os and 1s. Once an assembly-language program is written it is
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converted to a machine-language program by another program called an assembler. Assembly
language is fast and powerful because of its correspondence with machine language. It is still
difficult to use however because assembly-language instructions are a series of abstract
codes. In addition different CPUs use different machine languages and therefore require dif-
ferent assembly languages. Assembly language is sometimes inserted into a high-level lan-

guage program to carry out specific hardware tasks or to speed up a high-level program.

The improvement of machine language to assembly language set the stage for further
advances. It was this improvement that led in turn to the development of high-level langua-
ges. If the computer could translate convenient symbols into basic operations why couldn’t it
also perform other clerical coding functions

Let us now look at the features we would expect to find in a high-level language and
how they compare with machine code and assembly language. * A high-level programming
language is a means of writing down in formal terms the steps that must be performed to
process a given set of data in a uniquely defined way. It may bear no relation to any given
computer but does assume that a computer is going to be used. The high-level languages are
often oriented toward a particular class of processing problems. For example a number of
languages have been designed to process problems of a scientific—mathematic nature and

other languages have appeared that emphasize file processing applications.

Object-oriented programming OOP languages like C ++ are based on traditional high-
level languages but they enable a programmer to think in terms of collections of cooperating
objects instead of lists of commands. Objects such as a circle have properties such as the
radius of the circle and the command that draws it on the computer screen. ' Classes of
objects can inherit features from other classes of objects. For example a class defining
squares can inherit features such as right angles from a class defining rectangles. This set of
programming classes simplifies the programmer’s task resulting in more reliable and efficient
programs.

SIMULA was the first object-oriented programming language. It was developed in the
mid to late 1960s in Norway. Smalltalk the language that popularized object-oriented con-
cepts was developed in the early 1970s. The artificial intelligence research community
embraced this new programming technology early on many flavors and dialects of the LISP

programming language provide object-oriented extension. In the 1970s these languages were



available only within research laboratories. With the beginning of the 1980s came the real
dawn of the object-oriented programming era. Smalltalk-80 was introduced commercially in
1983. Other object-oriented programming languages such as Objective-C Eiffel the Com-
mon Lisp Object System and Actor became commercially available.

The long-term productivity of systems is enhanced by object-oriented program. Because
of the modular nature of the code programs are more malleable. This is particularly benefi-
cial for applications that will be used for many years during which company needs may
change and make software modifications necessary. Software reliability can be improved by
object-oriented programming. Since the objects are repeatedly tested in a variety of applica-
tions bugs are more likely to be found and corrected. Object-oriented programming also has
potential benefits in parallel processing. Execution speed under object oriented methods will

improve with parallel processing.

instruction assembler
correspondence symbol
right angle dialect
multiply federal
invoke envision
equivalent uniquely
inherit rectangle
popularize embrace
malleable

1 Procedural programming involves using your knowledge of a programming language
to create computer memory locations that can hold values and writing a series of steps or
operations that manipulate those values.

using your knowledge to

that locations

2 Computer programs that can be run by a computer’s operating system are called
executables.
that can be run by a computer’s operating system Computer programs
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3 Let us now look at the features we would expect to find in a high-level language
and how they compare with machine code and assembly language.
we would. . . that features and

look at how they. . .

4 Objects such as a circle have properties such as the radius of the circle and the

command that draws it on the computer screen.

such as a circle Objects such as the radius. . . proper-
ties that command it circle
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1 A procedural program can call a series of procedures to input manipulate or output
values.

2 A procedural program and an object-oriented program are different.

3 “ ADD AX BX’ is a instruction of machine language.

4 The improvement of assembly language to the high level language gets the stage for
further advances.

5 A high-level language can be designed to only process scientific calculation.

6 The first object-oriented language was developed in 1970s.



7 The long-term productivity of systems is enhanced by object-oriented program.

1 Assembly-language instructions are a series of .
a. Os and 1s
b. abstract codes

machine codes

o

d. words
2 uses commands that are easier for programmers to understand than are
machine language commands.
a. Assembly language
b. High-level language

c. C language

d. C ++ language
3 The first object-oriented programming language is .
a. SIMULA
b. Smalltalk
c. C++
d. LISP
4 program also has potential benefits in parallel processing.
a. Machine
b. Assembly
c. Object-oriented
d. Process-oriented

C is a general-purpose structured programming language. Its instructions consist of
terms that resemble algebraic expressions augmented by certain English keywords such as if
else for do and while. In this respect C resembles other high-level structured programming
languages such as Pascal and FORTRAN-77. C also contains certain additional features how-
ever that allow it to be used at a lower level thus bridging the gap between machine lan-
guage and the more conventional high-level languages. This flexibility allows C to be used
for systems programming e. g. for writing operating systems as well as for applications

programming e.g. for writing a program to solve a complicated system of mathematical
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equations or for writing a program to bill customers .

C was developed in the early 1970s. C might best be described as a“ medium-level lan-
guage.” Like a true high-level language there is a one-to many relationship between a C
statement and the machine language instructions it is complied into. Thus a language like C
gives you far more programming leverage than a low-level assembly language. However
compared to most high-level language C has a very small set of constructs. In addition
unlike most high-level language C lets you easily do chores such as bit and pointer manipu-
lation additionally performed by assembly language. Therefore C is an especially good tool
to use for developing operating system such as the UNIX operating system  or other sys-
tem software.

C is commonly considered to be a structured language with some similarities to Algol
and Pascal. Although the term block-structured language does not strictly apply to C in an
academic sense C is informally part of that language group. The distinguishing feature of
block-structured language is that the compartmentalization of code and data. This means that
a language can section off and hide from the rest of the program all information and instruc-
tions that are necessary to perform a specific task. Generally compartmentalization is
achieved by subroutines with local or temporary variables. In this way you can write sub-
routines so that the events that occur within them will cause no side effects in other parts of
the program. Excessive use of global variables which are known throughout the entire pro-
gram may allow bugs or unwanted side effects to creep into a program. In C all subrou-
tines are discrete functions.

Functions are the building blocks of C in which all program activity occurs. They allow
you to define and code specific tasks in a program separately. After debugging a function that
uses only local variables you can rely on it to work properly in various situations without
creating side effects in other parts of your program. All variables that are declared in that
function will be known only to that function.

C is characterized by the ability to write very concise source programs due in part to the
large number of operators included within the language. It has a relatively small instruction
set though actual implementations include extensive library functions which enhance the basic
instructions. Furthermore the language encourages users to write additional library functions
of their own. Thus the features and capabilities of the language can easily be extended by
the user.

C compilers are commonly available for computers of all sizes and C interpreters are

becoming increasingly common. The compilers are usually compact and they generate object



programs that are small and highly efficient when compared with programs compiled from
other high-level languages the interpreters are less efficient though they are easier to use
when developing a new program. Many programmers begin with an interpreter and then
switch to a compiler once the program has been debugged once all of the programming
errors have been removed .

Another important characteristic of C is that its programs are highly portable even more
so than with other high-level languages. The reason for this is that C relegates most computer-
dependent features to its library functions. Thus every version of C is accompanied by its
own set of library functions which are written for the particular characteristics of the host
computer. These library functions are relatively standardized however and each individual
library function is generally accessed in the same manner from one version of C to another.
Therefore most C programs can be processed on many different computers with litter or no

alteration.

Software engineering is the application of tools methods and disciplines to produce and
maintain an automated solution to a real-world problem. It requires the identification of a
problem a computer to execute a software product and an environment composed of peo-
ple equipment computers documentation and so forth in which the software product
exists. Clearly without computer programs there would be no software product and no soft-
ware engineering. But this is only a necessary condition it is not sufficient.

Software engineering first emerged as a popular term in the title of a 1968 NATO con-
ference held in Garmisch Germany. The juxtaposition of software and engineering was
intended to be provocative. The digital computer was less than a quarter of a century old
and already we were facing a“ software crisis” . First we had invented computer program-
ming and then we taught people to write programs. The next task was the development of
large systems that were reliable delivered on schedule and within budget. As with every
technological advancement our aspirations were at the boundary of what we could do suc-
cessfully. As it turned out we were not very good at building large systems on time and
without overruns. Consequently software engineering emerged as the organizing force to
overcome the barriers that threatened our progress. '

A large-scale software projects spans a considerable period of time. A number of distinct
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phases can be identified over this period of time. Together these make up what is known as
the® software life cycle’ .

While the actual terminology may differ most authors identify five key phases in the

software life cycle. These are

1 Requirements definition The requirements of the software are established and spec-
ified.

2 Design A design is developed from an analysis of the requirements.

3 Implementation The design is coded in a particular programming language on a
particular machine.

4 Testing The implemented system is tested to see that it meets the specified require-
ments.

5 Operation and maintenance The system is installed and used. Errors found must be
repaired.

While a software project can be described in terms of these five phases the actual devel-
opment process itself is an interactive one with both feed-forward and feedback components.
Each phase feeds something forward upon which subsequent phases are based but each
phase also feeds information back to earlier phases. Implementation for example reveals
design flaws testing reveals implementation errors. Each phase has an input and an output
an output that must be checked carefully before being passed on.

The first phase requirements definition refers to the period during which the require-
ments of the system desired that is it’s functional characteristics and operational details are
specified. The input to this phase is the stated often rather loosely stated needs for the soft-
ware. Typically a“ requirements document” is the output of this phase a set of precisely
stated properties or constraints that the final product must satisfy. This is not a design but
rather precedes the design specifying what the system should do without specifying how it is
to do it. The existence of a requirements document provides something against which a design

the next phase in the life cycle can be validated. Sometimes a quickly developed prototype
can be a useful vehicle for debugging requirements.

As with any of the phases it is important that errors not be allowed to move into subse-
quent phases. An error in requirements for example a misstated function leads to a faulty
design and an implementation that does not do what is required. If this is allowed to proceed
undetected say until the testing phase the cost of repairing this error including redesign
and re-implementation can be substantial.

The second phase design is predominantly creative while some would argue that



creativity is inherent and cannot be trained or improved it can certainly be enhanced by the
use of good procedures and tools. This will be discussed at length later. The input to this
phase is a debugged and validated requirements document the output is a design expressed
in some appropriate form for example pseudo-code . Validation of a design is important.
Each requirement in the requirements document must have a corresponding design fragment to
meet it. Formal verification while possible to a limited extent can be exceedingly difficult.
More informal revolve the entire design team management and even the client.

The third phase implementation is the actual coding of the design developed in the sec-
ond phase. The lure of this phase is strong and many a foolhardy programmer has been
drawn to it before adequately laying the groundwork in the first two phases. As a result
requirements are incompletely understood and the design is flawed. The implementation pro-
ceeds blindly and many problems arise as a result.

The fourth phase testing is concerned with demonstrating the correctness of the imple-
mented program. Inevitably some testing is performed as part of the previous two phases as
well. Any experienced programmer mentally tests each line as it is produced and mentally
simulates the execution of any module prior to any formal testing stage. * Testing is never
easy. Edsger Dijkstra has written that while testing effectively shows the presence of errors it
can never show their absence. A" successful” test run means only that no errors were uncov-
ered with the particular circumstances tested it says nothing about other circumstances. In
theory the only way that testing ca show that a program is correct is if all possible cases are
tried known as an exhaustive test  a situation technically impossible for even the simplest
programs. Suppose for example that we have written a program to compute the average
grade on an examination. An exhaustive test would require all possible combinations of marks
and class sizes it could take many years to complete the test.

The fifth phase is program maintenance phase. Student programmers unfortunately
rarely become involved in this phase. Its importance in the real world however cannot be
overemphasized since the cost of maintaining a widely used program can match or exceed
the cost of developing it. Unlike hardware maintenance software maintenance deals not with
repair of deteriorated components but with repair of design defects which may include the
provision of added functions to meet new needs. The ability of programmers to produce new
programs is clearly affected by the amount of time they spend maintaining old ones. * The
inevitability of maintenance must be recognized and steps must be taken to reduce its time
consumption.

The total cost of a software project is function of the time involved and the number of
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people working on the project over its entire lifetime. The breakdown of the software life
cycle into constituent phases provides for a finer analysis of this cost. It has been observed
repeatedly that these phases contribute unequally to the total cost of a project. As has already
been mentioned for example the maintenance phase phase 5 may contribute as much as
all the development phases phase 1 through 4 combined. It is the job of the software engi-
neer to keep total cost as possible. This is done by apportioning time judiciously among all
the phases. Inadequate time spent in one phase for example testing leads to problems in
subsequent phases here maintenance and increases total cost. It has been claimed that
much of the maintenance \effort in actual projects is due not to coding or implementation

errors but to changes or errors in requirements and to poor design.

sufficient emerge

NATO North Atlantic Treaty Organization

juxtaposition provocative
budget aspiration
boundary overrun
threaten span
terminology reveal
flaw validate
prototype substantial
predominantly fragment
verification foolhardy
lure inevitably
judiciously inadequate

1 Consequently software engineering emerged as the organizing force to overcome
the barriers that threatened our progress.
as the organizing force to overcome the barriers

organizing force that barriers

2 More informal revolve the entire design team management and even the client.

the entire design team management  the client More informal
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Any experienced programmer mentally tests each line as it is produced and mentally
the execution of any module prior to any formal testing stage.

test  simulate

The ability of programmers to produce new programs is clearly affected by the

amount of time they spend maintaining old ones.

old ones
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1

to produce new programs  programmers they spend maintaining

time

We must face the problem of software crisis because the software is almost impossi-

ble to identify.

7
explicitly.

Software crisis is the result of increasingly expensive software.
The total cost of a software project is function of the time.

For the poor design to be found in the fifth phase you can redesign it it is very

Software engineering is an outgrowth hardware and system engineering.
Once code has been generated program testing begins.

It is not difficult in the beginning for the customer to state all ewquirements
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1 We can identify five phases in the

software life cycle

e ®

software product

o

software requirement

a

conventional engineering cycle
2 During the implemented system is tested to see that it meets the speci-
fied requirements.
a. analyse
b. requirement

c. design

s

testing
3 Software engineering is some certain

programs

e P

methods

o

products

2

managements

4 An output of each phase must be carefully before being passed on.
executed

sented back

checked

modified

e oo

Fig. 3-1 illustrates the classic life cycle paradigm for software engineering. Sometimes
called the “ waterfall model” the life cycle paradigm demands a systematic sequential
approach to software development that begins at the system level and progresses through anal-
ysis design coding testing and maintenance. Modeled after the conventional engineering

cycle the life cycle paradigm encompasses the foll owing activities

Because software is always part of a larger system work begins by establishing require-
ments for all system elements and then allocating some subset of these requirements to soft-

ware. This system view is essential when software must interface with other elements such as
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Fig. 3-1 the classic life cycle—called the* waterfall model”

hardware people and databases. System engineering and analysis encompass requirements

gathering at the system level with a small amount of top-level design and analysis.

The requirements gathering process is intensified and focuses specifically on software.

“

To understand the nature of the program s to be built the software engineer “ analyst’
must understand the information domain for the software as well as required function
performance and interfacing. Requirements for both the system and the software are docu-

mented and reviewed with the customer.

Software design is actually a multistep process that focuses on three distinct attributes of
the program data structure software architecture and procedural detail. The design process
translates requirements into a representation of the software that can be assessed for quality
before coding begins. Like requirements the design is documented and becomes part of the

software configuration.

The design must be translated into a machine-readable form. The coding step performs
this task. If design is performed in a detailed manner coding can be accomplished mechanis-

tically.

Once code has been generated program testing begins. The testing process focuses on
the logical internals of the software assuring that all statements have been tested and on the

functional externals that is conducting tests to assure that defined input will produce actual
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results that agree with required results.

Software will undoubtedly undergo change after it is delivered to the customer a possi-
ble exception is embedded software . Change will occur because errors have been encoun-
tered because the software must be adapted to accommodate changes in its external environ-
ment e.g. a change required because of a new operating system or peripheral device or
because the customer requires functional or performance enhancements. Software maintenance
applies each of the preceding life cycle steps to an existing program rather than a new one.

The classic life cycle is the oldest and the most widely used paradigm for software engi-
neering. However over the past few years criticism of the paradigm has caused even active
supporters to question its applicability in all situations. Among the problems that are some-
times encountered when the classic life cycle paradigm is applied are

1. Real projects rarely follow the sequential flow that the model proposes. Iteration
always occurs and creates problems in the application on the paradigm.

2. It is often difficult in the beginning for the customer to state all requirements explicitly.
The classic life cycle requires this and has difficulty accommodating the natural uncertainty
that exists at the beginning of many projects.

3. The customer must have patience. A working version of the program s will not be
available until late in the project time span. A major blunder undetected until the working
program is reviewed can be disastrous.

Each of these problems is real. However the classic life cycle paradigm has a definite
and important place in software engineering work. It provides a template into which methods
for analysis design coding testing and maintenance can be placed. The classic life cycle
remains the most widely used procedural model for software engineering. While it does have

weaknesses it is significantly better than a haphazard approach to software development.



Network establishes communication among computers. This system is especially helpful
when people work on different place. It improves the speed and accuracy of communication
prevents messages from being misplaced and automatically ensures total distribution of key

information.

A communication network is a collection of terminals computers and other equipments
that use communication channels to share data information hardware and software. Net-

works can be classified as either local area networks or wide area networks.

A local area networks or LAN is a communication network that is privately owned and
that covers a limited geographic area such as an office a building or a group of building.
The LAN consists of a communication channel that connects either a series of computer termi-
nals together with a minicomputer or more commonly a group of personal computers to one
another. Very sophisticated LANSs can connect a variety of office devices such as word process-

ing equipment computer terminals video equipment and personal computers. See Fig. 4-1

PC1 PC2 PC3 server laser printer
\ \ i i

M— ! ! ! M
!

Fig. 4-1 local area network LAN
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Two common applications of local area networks are hardware resource sharing and
information resource sharing. Hardware resource sharing allows each personal computer in the
network to access and use devices that would be too expensive to provide for each user.
Information resource sharing allows anyone using a personal computer on the local area net-
work to access data stored on any other computer in the network. ' In actual practice hard-

ware resource sharing and information resource sharing are often combined.

A wide area network or WAN is geographic in scope as opposed to local and uses
telephone lines microwaves satellites or a combination of communication channels. Public
wide area network companies include so-called common carriers such as the telephone compa-
nies. Telephone company deregulation has encouraged a number of computers of companies

to build their own wide area networks.

The configuration or physical layout of the equipment in a communication network is
called topology. Communication networks are usually configured in one or a combination of
three patterns. These configurations are star bus and ring networks. Although these config-
urations can be used with wide area networks we illustrate them with local area networks.
Devices connected to a network such as terminal printers or other computers are referred

to as nodes.

A star network Fig. 4-2 contains a central computer and one or more terminals or per-
sonal computers connected to it forming a star. > A pure star network consists of only point-to-
point lines between the terminals and the computer but most star networks such as the one
shown in Fig. 4-2 include both point-to-point lines and multi-drop lines. A star network

configuration is often used when the central computer contains all the data required to process

Fig. 4-2 a star network



the input from the terminals Such as an airline reservation system. For example if inquiries
were being processed in the star network all the data to answer the inquiry would be con-
tained in the database stored on the central computer.

A star network can be relatively efficient and close control can be kept over the data
processed on the network. Its major disadvantage is that the entire network is dependent on
the central computer and the associated hardware and software. If any of these elements fail
the entire network is disabled. Therefore in most large star networks backup computer sys-

tems are available in case the primary system fails.

When a bus network is used all the devices in the network are connected to a single
cable. Information is transmitted in either direction from any one personal computer to
another. Any message can be directed to specific device. An advantage of the bus network is
that devices can be attached or detached from the network at any point without disturbing the
rest of the network. In addition if one computer on the network fails this does not affect the

other users of the network. Fig. 4-1 illustrates a simple bus network.

A ring network does not use a centralized host computer. Rather a circle of computers
communicate with one another Fig. 4-3 . A ring network can be useful when the process-
ing is not done at a central site but at local sites. For example computers could be located
in three departments accounting personnel and shipping and receiving. The computers in
each of these departments could perform the processing required for each of the departments.
On occasion however the computer in the shipping and receiving department could commu-

nicate with the computer in the accounting department to update certain data stored on the

—

computer 1
ing

1
/ \,

computer 2 computer 4

r
computer 3

Fig. 4-3 a ring network
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accounting department computer. Data travels around a ring network in one direction only and
passes through each node. Thus one disadvantage of a ring network is that if one node fails
the entire network fails because the data does not get past the failed node. * An advantage of a

ring network is that less cable is usually needed and therefore network cabling costs are lower.

Sometimes you might want to connect separate network. You do this by using gateways
and bridges. A gateway is a combination of hardware and software that allows users on one
network to access the resources on a different type of network. For example a gateway could
be used to connect a local area network of personal computers to a mainframe computer net-
work. A bridge is a combination of hardware and software that is used to connect similar net-
works. For example if a company had similar but separate local area networks of personal
computers in their accounting and marketing departments the networks could be connected
with a bridge. * In this example using a bridge makes more sense than joining all the per-
sonal computer together in one large network because the individual department only occa-

sionally needs to access information on the other network.

establish accuracy
misplace channel
classify privately
geographic detach
reservation inquiry
disadvantage topology
scope sophisticated
multi-drop gateway

common carriers

node

1 Information resource sharing allows anyone using a personal computer on the local
area network to access data stored on any other computer in the network.
anyone using a personal computer on the local area network  any-

one to access data



2 A star network contains a central computer and one or more terminals or personal
computers connected to it forming a star.

a central computer and one or more terminals or personal computers

3 Thus one disadvantage of a ring network is that if one node fails the entire net-
work fails because the data does not get past the failed node.
that if one node fails because the data does

not get past the failed node

4 For example if a company had similar but separate local area networks of personal
computers in their accounting and marketing departments the networks could be connected
with a bridge.

if
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1 A star network does not use a centralized host computer.

2 In most large star networks backup computer systems are available.

3  WAN uses telephone lines microwaves satellites or a combination of communi-
cation channels.

4 A ring network can transmit information from any one personal computer to another.
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5 The network cabling costs of the ring networks are very lower.
6 A gateway could be used to connect the different networks.

7 A bridge is a combination of hardware and software that is used to connect different
networks.

1 When a is used all the devices in the network are connected to a single
cable.
a. bus network
b. ring network

star network

e o

network

2 A contains a central computer named host computer.
WAN

star network

ring network

= C R

network
3 An advantage of a ring network is that it needs less

computer

e ®

network

cable

e o

information
4 Two common applications of LANs are resource sharing and information
resource sharing.
a. software
b. computer

network

o

d. hardware

Managing complex networks is a challenge most organizations face. Good management
delivers high service quality high availability and controls the costs of ownership staffing

facilities and upgrades

Management tasks can be grouped into tactical and strategic categories. Tactical tasks



are related to responding to current situations such as failures congestion and unacceptable
service quality. These tasks include troubleshooting configuration and adjusting traffic
flows. Strategic tasks take a longer-term perspective. They are oriented toward adequate
planning to avoid shortages as the network grows. In addition strategic tasks use information
to adjust operations optimize quality and manage facilities to reduce overall operational costs.
The most common framework depicted in Network management designs is centered on
the Open Systems Interconnect OSI . Management Functional Areas include-user Manage-
ment Resource Management Configuration Management Performance Management and

Fault Management & Security.

Accounting management function is to register user’s information-user name user
domains user-jurisdiction password and confirm password. Other rationalize the account-
ing is a server specific function and should be managed by the system administration. Cost
management is an avenue in which the reliability operability and maintainability of managed
objects are addressed this one function is an enabler to upgrade equipment delete unused
services and tune the functionality of the servers to the services provided. By continuously
addressing the cost of maintenance costs associated with maintaining the network as a system
can be tuned.

Resource Management— System Management & Management Functional Domains

MFDs

System Management is the management and administration of services provided on the
network. Resource Management is implement and support source of network. Good system
management will be significant capabilities streamline business processes and save the cus-
tomer money with just a little work. These products can be easily integrated into the overall
Network Management System. Management Functional Domains MFDs are the segmenta-

tion of the Enterprise Network Management System in localized functional domains.

Configuration management is probably the most important part of network management
in that you cannot accurately manage a network unless you can manage the configuration of
the network. Changes additions and deletions from the network need to be coordinated with
the network management systems personnel. Dynamic updating of the configuration needs to

be accomplished periodically to ensure the configuration is known.

Performance is a key concern to most MIS. Performance management is to monitor and
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track network activity and to ensure performance of system. Performance of Wide Area Net-

work WAN links telephone trunk utilization etc. are areas that must be revisited.

Most network management applications only address security applicable to network hard-
ware such as someone logging into a router or bridge. Some network management systems
have alarm detection and reporting capabilities as part of physical security contact closure
fire alarm interface etc.

Fault Management is the detection of a problem fault isolation and correction to normal
operation. Most systems poll the managed object search for error conditions and illustrate the
problem in either a graphic format or a textual message. Most of these types of messages are
setup by the person configuring the polling on the Element management System. Some Ele-
ment management Systems collect data directly from a log receiving the alarm as it occurs.

Fault management deals most commonly with events and traps as they occur on the network.

The short-form of a Web Services definition is “ A set of standards that allow applica-
tions to talk to each other over the Net.”

The* Services” part of Web Services is indicative of the service-oriented nature of appli-
cation communications. Expanded from the functionality one might expect from a“ subrou-
tine” “ function” or" procedure” the common programming terminology of the recent
past a“ service” provides an interface for other applications that is multi-purpose in its
design and flexible in its implementation - sufficient to do several things well for different
types of clients. A service can combine multiple backend application functions into what is
known as a“ composite application interface” . An example is a“ Travel Itinerary Booking
Service” that might provide bookings for multiple suppliers within a range of search and filter
options using back-end connections to multiple reservation systems. A Website a kiosk
call center and/or a voice recognition system might use this service generically without the
service needing to be aware of the differences between these applications.

Web Service interfaces are defined using XML in the form of a“ schema’ that describes
the request and response data formats types and relationships. XML and the schema defini-
tion language are both standards published by the overseers of Internet standards the W3C.

Defining a schema in order to use XML and Web Services is not required but it is a best



practice since the schema definition binds” the data contract of the service interface. It helps
to explicitly define what the service will and will not do so that developers of applications
that use the service will know what to expect.

Web Services technology supports increased operational efficiencies and improved serv-
ice by allowing multiple applications to interoperate XML the language of Web Services is
simple and non-proprietary. It is adaptable extensible and supported by industry-developed
standards. Web Services and XML messaging standards help IT managers resolve technology
decisions by devolving application issues from infrastructure and the limits otherwise
imposed by proprietary protocols and features. This layer of abstraction also allows applica-
tions and the middleware platform to embrace new technology and the current and future
standards of multiple vendors. Using the interface software developers can concentrate on
creating the best business solution without concern for the complexities of the underlying
middleware.

While enterprises may have some control over their internal technology infrastructure
they cannot always control the architectures adopted by current and future external partner
organizations. The use of a universal industry-developed communication protocol ensures
forward and outward compatibility as well as the longevity of investments in technology.
Now that we know a little more about Web Services lets look at the two different scenarios
mentioned above intra-enterprise where internal applications are involved and inter-enter-

prise where applications of different trading partners are involved.

Windows 2000 provides you with quick and easy access to the Internet no matter what
programs you are running or tasks you are performing. ' The Active Desktop allows you to
customize your workspace and the Address bar helps you to connect to the Internet from any
window. * You can also find a variety of tools that help you to communicate with people
and other computers.

Most people connect to the Internet by using network connection or Internet service pro-
vider ISP . An ISP supplies a service number that you can dial from your computer to log
on the Internet server. Once you connect to the system you have access to the Internet
E-mail and any other services supplied by your ISP. Your ISP also furnishes you with the
details you need to configure an Internet connection on your computer. If you use a network
connection your system administrator provides this information for you.

With the communication tools included in Windows 2000 you can use your computer to

send E-mail handle phone calls send a fax or conduct a meeting with a video conference.
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For example you can use Phone Dialer to answer phone calls or join a video conference in
your company. Outlook Express helps you send mail to friends or conduct business around
the world.

Communication links are usually established through a phone line the Internet or a net-
work. Some of the hardware needed for establishing these links with your computer include a
modem ISDN adapter sound card microphone or camera.

With Internet Explorer and an Internet connection you can search for and view informa-
tion on the World Wide Web. You can type the address of the Web page that you want to
visit into the address bar or click an address from your list of favorites. Internet Explorer
also lets you search the Internet for people businesses and information about subjects that
interest you. ° Internet Explorer security features let you browse the Web with confidence
knowing that computer and personal information are safe. To open Internet Explorer just
click Start point to Programs and then click Internet Explorer. For information about using
Internet Explorer click the Help menu in Internet Explorer. In addition if you are using
Windows 2000 see the Windows 2000 Getting Started online book. If you are using Win-
dows 2000 Server see Internet services.

You can use Phone Dialer to place telephone calls or participate in video conference calls
from your computer. To use Phone Dialer you need a telephone connected to your computer
a modem a network account a telephone switch connected to your local area network or an
Internet address. To open a communication item you can click Start point to Programs
point to Accessories point to Communications and then click the appropriate icon. For
information about using Phone Dialer you can click the Help menu in Phone Dialer.

The Windows 2000 Telephony API TAPI allows you to configure dialing rules for all
telephony applications. If you run a TAPI-supported program such as Phone Dialer before
configuring dialing the program normally prompts you for the minimum information required
for dialing. To completely configure dialing rules on a computer after installing Windows

2000 use Phone and Modem options in Control Panel. *

workspace dial
confidence flexible
reservation kiosk
generically oversee
schema contract

proprietary infrastructure
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ISDN Integrated Services Digital Network
WWW  World Wide Web

OSI Open System Interconnect Reference Model

1 Windows 2000 provides you with quick and easy access to the Internet no matter
what programs you are running or tasks you are performing.

“ ”

access access

Windows 2000

2 The Active Desktop allows you to customize your workspace and the Address bar
helps you to connect to the Internet from any window.
Active Desktop Address Windows 2000

3 Internet Explorer also lets you search the Internet for people businesses and infor-
mation about subjects that interest you.
that interest you that subjects

Internet Explorer

4 To completely configure dialing rules on a computer after installing Windows 2000
use Phone and Modem options in Control Panel.
to completely configure dialing rules on a computer after installing
Windows 2000
Windows 2000
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R N O U W N

1 Web Service interfaces are defined using XML in the form of a“ schema” .

2 Web Services technology does not support increased operational efficiencies and
improved service.

3 Windows 2000 provides you with quick and easy access to the Internet.

4 People can only use the ISP to connect Internet.

5 Windows 2000 can help you send E-mail and a fax.

6 Communication links could not be established through a phone line.

7 For information about using Internet Explorer click the Help menu in Internet

Explorer.

1 The" Services’ part of Web Services is indicative of the nature of appli-
cation communications.
a. subroutine
b. function
c. procedure
d. service-oriented
2 An ISP supplies a that you can dial from your computer to log on the
Internet server.
a. public key
b. private key
c. service number
d. help file



3 With Internet Explorer and an Internet connection you can search for and view
information on the
a. Active Desktop
b. Programs
c. Phone Dialer
d. World Wide Web
4 To open Internet Explorer just click Start point to and then click Inter-
net Explorer.
a. Programs
b. View
c. Layout
d

. Control Panel

The key use of Web Services technology within the enterprise is for Enterprise Applica-
tion Integration EAI . The problem mentioned above involving connecting your Website
to both your loyalty system and reservation system is an example of an EAI problem. The
problem gets worse when combined with your colleagues’ CRM project down the hall because
they need to connect to those systems as well. As you will often find multiple groups within
IT are all individually trying to discover analyze and design ways to connect to different leg-
acy systems and data sources at the same time creating redundancy overlap and reducing
the chance for success.

There are several ways to use Web Services to solve this problem. The first is to enable
the existing systems with Web Services technology by either updating the application or by
placing an EAI“ adapter” in front of the application to make it look like a Web Service. The
choice of rewriting the application is usually not financially viable so the adapter approach
will be the focus here.

There are two types of adapters the first is an extension of the application itself that can
be custom built but is often based on utilities provided by the vendor of the platform upon
which the application resides. Companies such as SAP PeopleSoft Oracle as well as spe-
cialist third party EAI providers supply adapters for common Enterprise Resource Planning

ERP systems and database applications. These application-side adapters usually require
some modification to the existing application to be enabled or plugged in.

The second method is to create an outboard application broker that resides on its own
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platform and requires little or no application modifications. The broker can sit in between
multiple back-end systems where it provides a consolidated consistent and normalized view
of those systems and data sources. For many EAI problems in the travel distribution and cus-
tomer service arena this is the preferred approach. Applications can then avail themselves of
flexible services such as“ Air-Booking” where the only difference for loyalty bookings is a
change to the Form of Payment field. In this way your Website and your CRM systems do
not need to have an awareness of the subtleties and intricacies of the individual back-end sys-
tems. Rather they can enjoy the use of higher-level services defined in a neutral and explicit
fashion via XML schemas and accessed using a standard protocol SOAP.

Whether to use an adaptor or a broker will be determined on a case-by-case basis. You
probably do not want to“ broker” your SAP ERP system with your Oracle Financials system
since adapters are readily available. You might however require a common broker in order
to enable Web Services on your customer product inventory content and supplier sys-
tems and associated data sources in order to provide next-generation composite services for
your website and at other customer contact points.

What can be done with Web Services 1 use the term generically here to include
ebXML in the travel industry given a common XML" dialect’” from OTA Quite frankly
the mind boggles at the possibilities What happens will not only be driven by the technology
and its capabilities but also by the shifting commercial realities that companies face. One
might imagine a scenario in which every travel supplier in the world makes their product
available via Web Services. These products can then be purchased bundled packaged and
redistributed by anyone that has a Web Services- enabled application attached to“ the XML
Message bus’ thus giving a whole new meaning to the Internet For example within corpo-
rate travel a purchaser has a self-booking tool that is Web Services enabled using OTA XML
formats and can look at suppliers’ inventory and product directly down to the level of each

city each hotel each room each car each flight etc.

In recent years Internet changes our life a lot. We use E-mail and Internet phone to talk
with our friends we get up-to-date information through web and we do shopping in the
cybermarket. Internet has many advantages over traditional communication channels e. g.

it’s cost effective it delivers information fast and it is not restricted by time and place. The



more people use Internet the more concerns about Internet security. '

Any one responsible for the security of a trusted network will be concerned when con-
necting it to a distrusted network. In the case of connections to the Internet this concern may
be based largely on anecdotal evidence gleaned from widespread media coverage of security
breaches. A closer inspection of the facts and statistics behind some of the media coverage
will however only serve to deepen that concern. For example the US National Computer
Security Agency NCSA asserts that most attacks to computer systems go undetected and
unreported citing attacks made against 9000 Department of Defence computers by the US
Defence Information Systems Agency DISA . These attacks had an 88 percent success rate
and went undetected by more than 95 percent of the target organizations. Only 5 percent of

the 5 percent that detected an attack a mere 22 sites reacted to it.

Encryption is the way to solve the data security problem. There are two kinds of encryp-
tion techniques - symmetric key encryption and asymmetric key encryption.

For symmetric key encryption both parties should have a consensus about a secret
encryption key. When A wants to send a message to B A uses the secret key to encrypt the
message. After receiving the encrypted message B uses the same or derived secret key to
decrypt the message. The advantage of using symmetric key encryption lies in its fast encryp-
tion and decryption processes when compared with asymmetric key encryption at the same
security level . The disadvantages are first the encryption key must be exchanged between
two parties in a secure way before sending secret messages. Secondly we must use different
keys with different parties. For example if A communicates with B C D and E A should
use 4 different keys. Otherwise B will know what A and C as well as A and D has been
talking about. The drawbacks of symmetric key encryption make it unsuitable to be used in
the Internet because it’s difficult to find a secure way to exchange the encryption key.

For asymmetric key encryption there is a pair of keys for each party a public key and
a private key. The public key is freely available to the public but only the key owner gets
hold of the private key. Messages encrypted by a public key can only be decrypted by its cor-
responding private key and vice versa. When A sends message to B A first gets B’s public
key to encrypt the message and sends it to A. After receiving the message B uses his private
key to decrypt the message. The advantage comes in the public key freely available to the
public hence free from any key exchange problem. The disadvantage is the slow encryption
and decryption process. Almost all encryption schemes used in the Internet uses asymmetric

key encryption for exchanging the symmetric encryption key and symmetric encryption for
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better performance. > Asymmetric key cryptography seems to attain secrecy in data transmis-
sion but the authentication problem still exists. Consider the following scenario when A
sends a message to B A gets B’s public key from the Internet-but how can A know the pub-

lic key obtained actually belongs to B Digital certificate emerges to solve this problem.

Digital certificate is an identity card counterpart in the computer society. When a person
wants to get a digital certificate he generates his own key pair gives the public key as well
as some proof of his identification to the Certificate Authority CA . CA will check the
person’s identification to assure the identity of the applicant. If the applicant is really the one
“ who claims to be” CA will issue a digital certificate with the applicant’s name E-mail
address and the applicant’s public key which is also signed digitally with the CA’s private

3

key. © When A wants to send B a message instead of getting B’s public key A now has to
get B’s digital certificate. A first checks the certificate authority’s signature with the CA’s
public key to make sure it’s a trustworthy certificate. Then A obtains B’s public key from the

certificate and uses it to encrypt message and sends to B.

Since the advent of the Internet and computer network security many people have
sought for firewall. * The constant threat of the* hacker” and“ cracker” has never been so
acknowledged. With the business need for being able to conduct Electronic Commerce on the
Internet safely it should led the industry toward the construction of the perfect firewall.
Many software and hardware devices have been constructed to prevent the breaching of the
precious critical data. Companies have invested hundreds of thousands of dollars in time
material and personnel to create firewall systems that would protect them from violation.

In order to provide some level of separation between an organization’s Intranet and the
Internet firewalls have been employed. A firewall is simply a group of components that col-
lectively form a barrier between two networks.

The firewall device is a security system for connecting a computer network to other com-
puter network. The security device has a pair of computer motherboard each of which has
single or multiple networks interface adapter for receiving and transferring communications
from a computer network to the other computer network. The firewall is a designed specific-
ally as a security system for preventing unauthorized communications between one computer
network and another computer network and more specifically for preventing unauthorized

access to a private computer network from a public computer network such as the Internet.



Firewalls could operate on the network operating systems of today and tomorrow and use the
present and newly developed client operating systems.

One of the primary aims of the firewall is to achieve® wire speed” and be able to move
billions of bits of data every second through the firewall. You will see that the firewall is
designed like a router because a good firewall demands a new generation of super speed
devices that can handle easily 1.5 million packets on each port every second. Now a normal
router finds the best path between two networks in which to send packets of data toward their
destination. It opens each packet of data to find its destination and uses a set of routing tables
to determine the next“ hop”’ in the transmission path.

However the design of the firewall is more of a“ switch” . The intermediate network
between the two computer motherboards creates a dedicated dynamic” pipe’ between the two
points on which to transmit data from the IP to other IP side.

This switching forwards data faster than a normal router because the switch needs no
extra time or processing power to examine each data packet in the transmission. The firewall
can offer great” wire speeds” within the firewall. Typically a one gigabit intermediate net-

work can yield over 18 millions packets per second.

up-to-date cybermarket
encryption decrypt
cryptography scenario

CA Certificate Authority

restrict distrust
anecdotal glean
breach inspection
assert consensus
firewall violation
barrier

1 The more people use Internet the more concerns about Internet security.

“ The more... the more...”

2 Almost all encryption schemes used in the Internet uses asymmetric key encryption
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for exchanging the symmetric encryption key and symmetric encryption for better performance.

asymmetric key encryption symmetric key encryption

3 If the applicant is really the one” who claims to be” CA will issue a digital certifi-
cate with the applicant’s name E-mail address and the applicant’s public key which is also
signed digitally with the CA’s private key.

CA * ” CA

4 Since the advent of the Internet and computer network security many people have
sought for firewall.

Since

1

2

3

4

5

6

7

8

1 Symmetric key encryption and asymmetric key encryption are almost the same.
2 The most people use Internet the more problems about the network.

3 Asymmetric key encryption is the way to solve the data security problem.

4 The advantage of using symmetric key encryption lies in its fast encryption and
decryption processes.



5 The constant threat of the“ hacker” and“ cracker” has been so acknowledged.

6 Firewalls could operate on the network operating systems of today and tomorrow
but they could not use the present and newly developed client operating systems.

7 The firewall can offer great” wire speeds” within the firewall.

1 we get up-to-date information through web and we do shopping in the
a. supermarket
b. grocery
c. cybermarket
d. book store
2 For there is a pair of keys for each party a public key and a
private key.
a. asymmetric key encryption
b. symmetric key encryption
c. firewall
d. digital certificate
3 A good firewall demands a new generation of super speed devices that can handle
easily packets on each port every second.
a. 5.2 million
b. 3.3 million
c. 9.6 million
d. 1.5 million
4 The firewall device is a for connecting a computer network to other com-
puter network.
a. computer system
b. security system
c. communicate system

d. file system

There is an urgent need for computer security. Computer owners must take steps to pre-
vent theft and inappropriate use of their equipment. Computer users should be required to
provide positive identification and computer access should be controlled.
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Today most computer facilities have some sort of security system. These facilities have
means of confirming the identities of persons who want to use the system so that unauthor-
ized users do not gain access. Usually authorized users are issued special cards keys pass-
words or account numbers. In elementary school and high schools this identification system
may consist of a simple list of names. Each person on this list has a key that provides access
to a computer room with bolted-down machines. Unfortunately some users lend their keys
and share their password. Often when computer users are allowed to choose their pass-
words they choose easy-to remember and easy-to-guess passwords.

One way to avert these problems is to assign access codes that are read by the computer
from pass cards. The user does not have to remember this number so that number can be
complex. Even if the card is stolen the code can be changed when the theft is reported.

Another security problem concerns the protection of the operating system and data on the
computer. It is essential that security measures protect all operating system. Unscrupulous
individuals have found ways to circumvent the system to print out a list of passwords give
themselves access rights they are not officially assigned and spread viruses. For these rea-
sons all sensitive data should be stored and locked up when not in use. Some large compa-
nies use data encryption to store data in a scrambled form meaningless to anyone without a
special data item called a key.

Computer should also be safeguarded against natural disasters such as power surges fires
and earthquakes. At the fundamental level a good surge protector will rule out most power
surges. However disks do wear out and fire destroy so it is important to make backup disks
and store them in a different location.

From this discussion it should be evident how important security is. How far one goes
in implementing a system for security is related to its cost. Usually the more complicated the
system the more costly it is to carry out. Security will continue to be a problem because the
number of computers and users continues to grow.

Despite fears about security organizations are increasingly coming to regard a presence
on the Internet as an important part of their strategic planning. Security concerns will not be
allowed to prevent organizations from exploiting the commercial opportunities the Internet is
perceived to offer. As a result organizations have to find ways to manage the security issue.
This ties growth in the Internet security market directly to growth in the Internet. The com-
pound annual growth rate CAGR of the Internet firewall market between 1995 and 2000 is
projected to be 174% driven by rapid growth of both the Internet and Intranets. The most
significant trend driving this growth is the rapid and aggressive deployment of World Wide



Web servers for both Internet and Intranet use. Unit shipments of web server software are
expected to grow from 127 000 units in 1995 to just more than 5 million units in 2000.
Although the IT industry has traditionally enjoyed rapid development this level of growth is

unprecedented.

In the 21st century the rapid development of information technology and the rapid
increase in information exchange have brought new drives and innovative ideas to the whole
society. The wide adoption of information technology by the community has led to great
changes. These changes are not simply in the context of data processing or computing. They
are changes which affect how we communicate with each other how we organize our daily
activities how we educate the younger generation and how we run business. The develop-
ment and wide adoption of information technology computer network and Internet have
transformed the mode of operation of many businesses and at the same time have brought
along unprecedented business opportunities. Businesses are now able to conduct transactions
across geographical boundaries across time zones and at a high efficiency. E-commerce has
become the market trend of the Century.

E-commerce is doing business through electronic media. It means using simple fast and
low-cost electronic communications to transact without face-to-face meeting between the two
parties of the transaction. Now it is mainly done through Internet and Electronic Data Inter-
change EDI . E-commerce was first developed in the 1960s. With the wide use of
computer the maturity and the wide adoption of Internet the permeation of credit cards the
establishment of secure transaction agreement and the support and promotion by governments
the development of E-Commerce is becoming prosperous with people starting to use elec-
tronic means as the media of doing business. '

As computer network facilitates information exchange in a speedy and inexpensive way
Internet now penetrates into almost every corner of the world. Small and medium sized enter-
prises SMEs can forge global relationships with their trading partners everywhere in the
world. High-speed network makes geographical distance insignificant. Businesses can sell
goods to customers outside traditional markets explore new markets and realize business
opportunities more easily. Businesses can maintain their competitive advantage by establis-

hing close contact with their customers and consumers at anytime through Internet by
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providing the latest information on products and services round the clock. > Internet provides
companies with many markets in the cyberworld and numerous chances for product promo-
tion. Besides relationships with buyers can also be enhanced. By the use of multimedia ca-
pabilities corporate image product and service brand names can be established effectively
through the Internet. Detailed and accurate sales data can help to reduce stock level and thus
the operating cost. Detailed client information such as mode of consumption personal prefer-
ences and purchasing power etc. can help businesses to set their marketing strategies more
effectively.

Before setting up E-commerce you must make sure these questions what is your objec-
tive of setting up E-commerce To what extent do you want your company to adopt E-com-
merce How much you have to invest To setup E-commerce you also have to consider the
hardware and software in your company and the technology required for setting up E-com-
merce.

If you need to setup a website to promote and/or run your business on Internet you can
host your website in the following ways. First choose a web hosting service provider if you
don’t want to purchase install customize and take care of all the necessary hardware and
software for running a website you can outsource the task to web hosting companies. *
Other than the hosting services some companies also provide a one-stop shop solution such
as ISP service web design and implementation domain name application etc. Second You
run your own web server you can also host your website using your own server provided that
you have the necessary technical staff to plan and take care of all the necessary hardware and
software.

To get connected to Internet you need to acquire the service from an Internet Service
Provider ISP . You can choose an ISP with service plan best suiting your needs. In terms
of connection method you can choose either dial-up or broadband connection. Dial-up con-
nection is slower but costs you less money. In any case your ISP will provide the necessary
facilities for you to connect to Internet. ISPs will also provide you with a number of E-mail
accounts to enable you to communicate with your clients and/or business partners through
E-mail.

The level of security is also a consideration. You should protect your system against hac-
king and virus attack. Firewalls intrusion detection systems virus scanning software can be
used. Besides some security measures such as keeping your user IDs and passwords secret
changing your password regularly etc. should also be adopted. Higher level of security is

expected for payment transactions. If you want to obtain customers’ personal information



online secure transfer and storage of data should be ensured. A data privacy statement
should also be published.

The Web is adding new dimensions to conventional business practice and creating new
types of business strategies. For example electronic business is creating a new class of Web-
based middlemen that are displacing some longtime intermediaries like traditional distributors
and full service brokerages. Monster. com for example is taking advantage of the Web’s
capabilities for two-way interaction by linking job seekers with human resources recruiters.
Some of the new middlemen like eBay Inc. in San Jose are operating auction sites that use
dynamic pricing a model that exploits the real-time capabilities of the Web to let pricing
fluctuate freely based on supply and demand.

In this new world businesses can be tough to categorize and comprehend.

Electronic businesses fall into two main groups dot. com companies and existing compa-
nies that are undergoing business transformation.

Dot. com ventures tend to follow one of three types of business models software start-
ups full solutions and” I have got an idea” efforts. Roving Software maker of Constant
contact software that sends personalized E-mails to Web site customers is an example of a
software start-up. A full solution example would be Boston-based Viant Corp. a provider of
complete Web site development. An“ I’ve got an idea” example would be driver-Space. com
in Waltham Mass. which sells auto parts on the Web at a 15% discount.

Companies must take advantage of customer information in their commerce models.
Many existing retailers have done a notoriously poor job of utilizing customer information to
date. * Retailers should be using customer information for continuous learning not just for
transaction processing. and existing businesses of many kinds still tend to think of the Web as
just a new channel when in reality it is going to become their business.

E-commerce models are broken into the three Cs communities content and commerce.
Most E-business fall short on at least one of these three Cs. Traditional businesses tend to
have the hardest time with the idea of community. Message boards and chat sessions are ways
to build communities. Content refers to information conveyed over the Web. News stories
and stock quotes are two examples. Commerce is when consumers or businesses pay money
to purchase physical goods information or services that are posted or advertised online. Cus-
tomers can be lured away by sites that offer the same product at a lower price. To avoid that
companies should try to produce business models that will prevent duplication by others. One
way is to invest so much money that you create barriers to market entry by others. Another

way is to keep innovating so quickly that competitors find it impossible to keep pace.
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innovative community
unprecedented maturity
EDI Electronic Data Interchange
penetrate cyberworld
SMEs client
dial-up password
conventional intermediary
recruiter discount
virus brokerage
recruiter auction
venture notoriously
quote duplication
innovate website WWw

1 With the wide use of computer the maturity and the wide adoption of Internet the
permeation of credit cards the establishment of secure transaction agreement and the support
and promotion by governments the development of E-Commerce is becoming prosperous

with people starting to use electronic means as the media of doing business.

maturity permeation

credit card

2 Businesses can maintain their competitive advantage by establishing close contact
with their customers and consumers at anytime through Internet by providing the latest infor-

mation on products and services round the clock.

“ ” “ ”

latest information round the clock

3 if you don’t want to purchase install customize and take care of all the necessary
hardware and software for running a website you can outsource the task to web hosting com-

panies.



if “ you can outsource the task to web hosting companies”

outsource

web hosting company

4 Many existing retailers have done a notoriously poor job of utilizing customer infor-
mation to date.

* utilizing customer information to date” job

R N U W N

E-commerce will become the market trend in the next century.
E-commerce does business through eletronic media.

E-commerce was first developed in the 1980s.

Internet providers companies with many markets in the cyberworld.

To get connected to Internet you need to acquire the service from an ISP.

With E-commerce you should not consider the network security.

~N O s W N -

Customers can not be lured away by sites.

1 E-Commerce do business through
a. face-to-face meeting
b. computer

c. wirephoto
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d. Internet and EDI
2 Setting up E-commerce you must

a. choose a web hosting service provider

b. have your own web server

c. doeither a or b

d. have the necessary technical staff to take care of all the hardware and software
3 As for costing you less money you can get connected to Internet by

dial-up connection

broadband connection

either dial-up or broadband connection

o oo

neither dial-up nor broadband connection
4 E-commerce models are broken into the three Cs

communities comprehension and commerce

ISR

communities content and commerce

certificate content and commerce

e o

communities content and command

Properly conveyed information is also crucial for the success of electronic commerce
transactions but the means of conveyance differs from that used in traditional commerce. In
electronic commerce a communication network is typically employed for conveying informa-
tion. Electronic commerce also differs from traditional commerce in the means used for pro-
cessing information. Traditionally human intervention has been required to process and act on
information accompanying a business transaction whereas in electronic commerce human
intervention is minimized. This is achieved by automating procedures eliminating the use of
paper wherever possible.

The characteristics then of electronic commerce that distinguish it from traditional
commerce are the means used for conveying information and the methods used for processing
it. To effect changes in the way information is conveyed and processed two support services
are clearly needed communications and data management. In addition for realistic use of
electronic commerce applications in an operational setting security is also essential.

To enable a clearer understanding of this environment it may be useful to have a brief
look at a communication network. The important aspect of the network is that it provides a

link between users-and between users and information-which allows information to be



transported from one location in the network to another location in the network. The host sys-
tems that provide user services and support user access to the network and host systems that
provide automated access to information repositories. In this environment users can electroni-
cally convey information to each other and local applications can use information available
anywhere in the network to support the services they offer. To exchange information users
may send mail electronically rather than use the telephone or postal system. To send a pur-
chase order an electronic form may be used.

As noted above the model for electronic commerce must include communications data
management and security. Of course the application must also be part of the model. So a
model for electronic commerce comprised of five major components a user interface an
application communications data management and security. Notably the model includes a
user interface element which has seemingly not been included in any of the above discussion.
This is because the user interface and the application are typically coupled so tightly that they
often exist as a single entity which cannot be separated.

It is worth noting these components’ relationship with electronic commerce. The major
task in effecting electronic commerce is not in enhancing or developing new technologies
rather it is in integrating existing technologies. That is the focus of electronic commerce is
on incorporating the support services into a cohesive environment that provides a framework
for supporting electronic commerce applications. Of course an examination of each of these
areas is necessary to accomplish this.

A few additional comments are warranted. Neither operating systems nor hardware have
been included in the model. This is certainly not due to their lack of importance. Advances in
hardware technology are a major facilitating factor in promoting electronic commerce operat-
ing systems that take advantage of these advances and provide users and applications with the
corresponding benefits are equally important. They are left out of our model primarily
because they are taken for granted-i. e. their presence is implicitly clear-and because they do
not present any major issues that directly bear on the development of an infrastructure for
electronic commerce.

So creating a ubiquitous electronic commerce environment will require deploying a net-
work capable of providing connectivity to a large user and service provider community. Hard-
ware software and security issues must be addressed. New applications that take advantage
of networks and improved computer performance will be required. Networking software that

utilizes the increased bandwidth will be needed to support the new applications.
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Distance education has gained tremendous recognition for its ability to accept and use
new educational technologies which traditional education has been resistant to change and is
not structured to make complete use of the new developments. The computer-based technolo-
gies now available for use in educational programs provide current and quality instructional
options for teachers and students. Nontraditional students have been the chief beneficiaries of
distance education and the increasing numbers of such students are prompting colleges and
universities to evaluate the uses of technology to make education more accessible efficient
and effective.

The development of videodisc and laser technology provided several unique features
ability to store large amounts of data ability to display still images indefinitely without wear
to the disc and the ability to access any frame within microseconds. The almost instantane-
ous frame access and massive still storage ability make the videodisc a uniquely ideal visual
storage format that can be used by educators and can easily be controlled by computers pro-
viding an interactive media useful in all forms of education.

Computer-based approaches to education can enhance almost all other forms of distance
education. ' The ability of computer technology to interface with and control other technolo-
gies has placed it in the forefront of all technologies as the greatest proponent of change in the
educational environment. As rapid advances in computer technology foster obsolescence of
older equipment the economic realities are that prices continue to decrease for the technology.
It must be understood that the reason computer programs are praised as being innovative and
productive in the educational arena is often traced to the amount of time expertise utilized by
the instructional designer in production of program. Computers have the same drawbacks as
other media and yet they also offer opportunities for counteracting the inherent deficits. The
computer is just a tool abate a very powerful one that is available for educations in their
pursuit to create an educational environment in which learning will take place.

The definition of computer-mediated communication appears to parallel the definition of
distance education in that it often removes the teacher from the student in time and location.
Computer technologies have caused tremendous advancements in information storage and
retrieval sciences that are combined with electronic communications to produce tremendous

educational tools Internet telecommunication electronic bulletin boards electronic mail



video conferences and many others.
Recent developments and decreasing costs are providing access to unsurpassed amounts

of information from around the globe through electronic Internet.

All that is required for
students anywhere in the world to access this information is a computer modem telephone
and access port commercial educational or business . The ability for students to conduct
research without leaving their homes is changing the way that educational institutions structure
research. FElectronic publishing is one of the fastest growing fields but establishment of
standards before it will be accepted equally as printed material.

Telecommunications support distance education by providing delivery systems that carry
programs and allow interaction between the participants. The availability of satellite and cable
delivered programming provide economic options to school districts throughout the country.
Programs such as the Jason Project and Space Explorer allow any school to procure access to
distance learning projects that can be seen world wide and interactive with each remote site.
Rapid advancements in optical technology are providing methods of transferring increasing
amounts of information and will allow remote students to use cable or telephone connections
to use interactive multimedia programming.

Electronic bulletin boards and news services provide access to world wide discussions on
any range of topics. These one-to-many communication platforms allow postings of assign-
ments and course information for distance education. Group discussions allow individuals to
analyze the thoughts of their peers as well as those of uncountable experts on any topic.

Increasing access to the Internet is promoting electronic mail E-mail as a one-to one
or one-to many platform of communication. E-mail allows peer-to-peer conversations and can
be almost instantaneous in response if the user sets up a two-way conversation mode. The
ability to attach text and graphic files to E-mail allows the user to send papers and articles to
any number of addresses. > E-mail is extremely useful for correspondence between teacher
and student allowing feedback to any questions that the student might encounter while work-
ing on course material and allowing the teacher to transmit grades and feedback on submitted
lessons.

Often the need for face-to-face interaction is required and can easily be allowed through
the use of video teleconferencing. Students enter into a cooperative learning process enhan-
cing the instructional experience and thus reducing isolation. Two-way full-motion video is
available through satellite communications coaxial cable and in the near future through
fiber-optic link. The current cost of video conferencing restricts its use to mostly commercial

purposes but as the price continues to drop it will undoubtedly be used throughout most



distance education courses.
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All of the technologies discussed above are easily controlled through computer-mediated

communications and many are extensions of computer technology. There are many benefits

derived from the use of computer-based communications. The first is the ability of computer

programs to be interactive and provide feedback to the student. The second value is the ability

of computers to become any and all existing media including books and musical instruments.

A third is that information can be presented from many different perspectives. Further values

include the ability to use computers in simulation models and the ability to engineer computers

to be reflective. *

tremendous
resistant
microsecond
massive
foster

arena

deficit
pursuit
delivery
peer-to-peer
isolation

reflective

recognition
accessible
instantaneous
proponent
obsolescence
drawback
abate

bulletin
participant
interaction

telecommunications

1 Computer-based approaches to education can enhance almost all other forms of dis-

tance education.

enhance forms

2 Recent developments and decreasing costs are providing access to unsurpassed

amounts of information from around the globe through electronic Internet.

3 The ability to attach text and graphic files to E-mail allows the user to send papers



and articles to any number of addresses.

to send papers and articles to any number of addresses’

4

E-mail

Further values include the ability to use computers in simulation models and the

ability to engineer computers to be reflective.

the ability. . . the ability. ..”

1
2
3
4
5
6
7
8
1 Traditional students have been the chief beneficiaries of distance education.
2 The development of videodisc is useful for distance education.
3 According to the text the standards of electronic publishing are easy to make.
4 Telecommunications support distance education by providing delivery systems.
5 We can use E-mail only as a one-to-one platform.
6 In distance education the information can be presented from many different per-
spectives.
7 E-mail do not support peer-to-peer conversations.
1 Videodisc and laser technology provide the ability to .
a. cost more
b. create some education files
c. enhance other forms of education
d. store large amounts of data
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2 and news services provide access to world wide discussions.

E-mail

e P

Fax

Electronic bulletin boards

e o

E-commerce

3 Electronic bulletin boards are communication platforms.
one-to-many

one-to-one

many-to-many

e oo

all above
4 The almost instantaneous frame access and massive still storage ability make the
a uniquely ideal visual storage format.

tape

ISR

disc

video disc

e o

soft disc

CAI Computer Aided Instruction is to build instructional computer programs that
incorporate well-prepared course material in lessons that are optimized for each student. The
first instructional programs took many forms but all adhered to essentially the same pedagog-
ical philosophy. The student was usually given some instructional text sometimes"“ on
line” sometimes not and asked a question that required a brief answer. After he/she
responsed the student was told whether his/her answer was right or wrong. His/Her
response was sometimes used to determine his“ path” through the curriculum that is the
sequence of problems he was given. When the student made an error the program branched
to remedial material. The courseware author attempted to anticipate every wrong response
pre-specifying branches to appropriate remedial material based on his ideas about what the
underlying misconceptions might be that would cause each wrong response.

In spite of the widespread use of CAI in diverse educational applications many research-
ers believe that most CAI courses are not the best use of computer technology. The computer
does little more than what a programmed textbook can do and one may wonder why the
machine is used at all in most CAI systems. When teaching sequences are extremely sim-

ple perhaps trivial one should consider doing away with the computer and using order



devices or techniques more related to the task.
Then came a computer based tutor which called knowledge based or intelligent CAI
ICAI . ICAI has prompted researchers to apply Al techniques to create increasingly compli-
cated computer programs. Al work in natural-language understanding knowledge representa-
tion and methods of inference as well as specific Al applications such as algebraic simplifi-
cation symbolic integration medical diagnosis and theorem-probing have been applied by
various researchers toward making CAI systems increasingly intelligent and effective.

Early research on ICAI systems focused on representation of the subject matter. Al pro-
grams often employ very powerful problem-solving methods that do not resemble those of
humans. In some cases CAI researchers borrowed Al techniques for representing subject
domain expertise but had to modify them often making the inference routines less powerful
in order to force them to follow human reasoning patterns to make the line of reasoning more
understandable to the student and to model his problem-solving progress more closely. Even
Al representations designed to replicate human reasoning steps at some level of detail such as
production rules may be inadequate for use in teaching if important organizational and strate-
gic concepts are not represented explicitly.

The main components of an intelligent CAI ICAI system are problem-solving expert-
ise the knowledge that the system tries to impart to the students the student model indica-
tion what the student does and does not know and tutoring strategies which specify how the
system presents material to the student. Not all of these are fully developed in every system.
Because of the size and complexity of ICAI programs most researchers tend to concentrate
their effort on the development of a single part of what would constitute a fully usable

system.



Computational image processing can be defined as the operation of mathematical func-
tions on numeric representations of pictorial scenes. In general it is part of an overall process
of visual perception pattern recognition and image understanding. These form the essential
components of computer vision. Fortunately image processing is conceptually rather simpler
than many of the cognitive processes associated with computer vision and has been the subject
of rather more practical and successful effort.

The term digital image processing generally refers to processing of a two-dimensional
picture by a digital computer. In a broader context it implies digital processing of any two-
dimensional data. A digital image is an array of real or complex numbers represented by a
finite number of bits. An image given in the form of a transparency slide photograph or
chart is first digitized and stored as a matrix of binary digits in computer memory. This digi-
tized image can then be processed and/or displayed on a high resolution television monitor.

For display the image is stored in a rapid-access buffer memory which refreshes the
monitor at 30 frames/s to produce a visibly continuous display. Mini- or micro-computers are
used to communicate and control all the digitization storage processing and display opera-
tions via a computer network such as the Ethernet . Program inputs to the computer are
made through a terminal and the outputs are available on a terminal television monitor or a
printer/ plotter.

Digital image processing has a broad spectrum of applications such as remote sensing
via satellites and other spacecrafts image transmission and storage for business applications

medical processing radar sonar and acoustic image processing robotics and automated



inspection of industrial parts. '

Images acquired by satellites are useful in tracking of earth resources geographical map-
ping prediction of agricultural crops urban growth and weather flood and fire control
and many other environmental applications. Space image applications include recognition and
analysis of objects contained in images obtained from deep space-probe missions. Image
transmission and storage applications occur in broadcast television teleconferencing trans-
mission of facsimile images printed documents and graphics for office automation com-
munication over computer networks closed-circuit television based security monitoring sys-
tems and in military communications. Radar and sonar images are used for detection and
recognition of various types of targets or in guidance and maneuvering of aircraft or missile
systems. There are many other applications ranging from robot vision for industrial automa-
tion to image synthesis for cartoon making or fashion design. > In other words whenever a
human or a machine or any other entity receives data of two or more dimensions an image is
processed.

The amount of data associated with visual information is so large that its storage would
require enormous storage capacity. Although the capacities of several storage media are sub-
stantial their access speeds are usually inversely proportional to their capacity. Typical tele-
vision images generate data rates exceeding 10 million bytes per second. There are other
image sources that generate even higher data rates. Storage and/or transmission of such data
require large capacity and/or bandwidth which could be very expensive. Image data com-
pression techniques are concerned with reduction of the number of bits required to store or
transmit images without any appreciable loss of information. Because of image transmission
and storage wide applications data compression is of great importance in digital image pro-

cessing.

Images are formed either by reflection or transmission in the first case a typical example
is an object illuminated by visible light and recorded with a camera. The geometry of the
resultant image is governed by the general translation of a 3D object world coordinates to a
2D scene camera coordinates .

Transmission images on the other hand result from the passage of radiation through an
object. The structure of a resultant image depends on the internal properties of the object. A
typical example is the normal medical X-ray film producing an image in two dimensions of
electron density integrated along a ray path thereby discriminating bone from soft tissue. A

variant of this topographic imaging produces a cross section transverse image and is the
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result of processing transmission profiles taken at a number of different angles of illumina-

tion which are then built into a three-dimensional data space.

As an activity digital image processing generally creates large numbers of relatively
large data files containing digital images. These must be archived and often they need to be
exchanged between different users and systems. This calls for some standard format for the
storage and transfer of digital image files.

Many digital image file formats have been defined and used. A few have gained wide
enough usage to become more or less de facto standards. See Table 5-1 for examples.
Most commercially available image-processing programs can read and write several of the
popular image file formats. Other programs exist simply to read and display images stored in
a variety of file formats and convert them from one format to another. * Such programs auto-
matically sense the format of the specified input file either from its filename extension or
from identifying information in the file itself. When saving a displayed image to a file the

user can specify the desired file format.

Name Type Usage
Tagged image file format * . TIF DOS UNIX and Macintosh images
Encapsulated PostScript * . EPS Publishing industry format
Graphical interchange format * . GIF CompuServe graphics format
Bit-mapped format * . BMP Macintosh Windows format
Presentation manager * . BMP IBM OS/2 bit-mapped format
Macintosh % . PICT Apple Macintosh images

There are two general types of compression lossless and lossy. Lossless compression
means that you can achieve a certain compression factor and be able to exactly reproduce the
original image. Lossy compression on the other hand allows some loss but has the potential
for much higher compression rates. No matter what technique that you use the exact rate is
very dependent on the complexity of the image that you are analyzing. * For example the
normal best that can be achieved with lossless encoding is a rate of 2 bits per pixel. In fact

for some landsat scenes with urban areas and many small farms the factor of 2 bits per pixel



may not be able to be achieved. The same technique applied to a landsat image of the

Midwest where large fields occur and few shadows exist images might produce a much better

compression.
pictorial conceptually
cognitive transparency
digitization radar

sonar sound navigation and ranging

acoustic facsimile
maneuver compression
resultant radiation
topographic tissue
profile lossless
lossy landsat
Midwest

1 Digital image processing has a broad spectrum of applications such as remote sens-
ing via satellites and other spacecrafts image transmission and storage for business applica-
tions medical processing radar sonar and acoustic image processing robotics and auto-
mated inspection of industrial parts.

Digital image processing has spectrum such

as. ..

2 There are many other applications ranging from robot vision for industrial automa-

tion to image synthesis for cartoon making or fashion design.
ranging from. .. to. .. applications for
industrial automation  for cartoon making or fashion design robot

vision  image synthesis

3 Other programs exist simply to read and display images stored in a variety of file
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formats and convert them from one format to another.

exist to read and display. .. and convert. . .

4 No matter what technique that you use the exact rate is very dependent on the
complexity of the image that you are analyzing.

No matter

1

2

3

4

5

6

7

8

1 The structure of a resultant image depends on the internal properties of the object.
2 There are three general types of compression.

3 Images acquired by satellites are useful in tracking of earth resources.

4 Lossless compression allows some loss but has a potential for much higher com-
pression rates.

5 Digital image processing has a broad spectrum of applications.

6 Many digital image file formats have been defined but only a few have gained
wide enough usage.

7 The *.BMP file can only be used in the IBM systems.

1 Transmission result from the passage of radiation through an object.
a. errors
b. files



c. commands
d. images
2 The normal best that can be achieved with lossless encoding is a rate of
per pixel.
a. 2 bits
b. 4 bits
c. 8 bits
d. 16 bits
3 refers to the process of a two dimensional picture by a digital computer.
a. Pattern recognition
b. Image compression
c. Digital image processing
d. Image data file format
4 Followings are some image data file formats which is wrong

a. *.TIF
b. x.DOC
c. *.BMP
d. =.GIF

Graphics has always been associated with the display of information. Examples of the
use of orthographic projections to display floodplains of buildings can be found on 4000-year-
old Babylonian stone tablets. Mechanical methods for creating perspective drawings were
developed during the Renaissance. Countless engineering students have become familiar with
interpreting data plotted on log paper. More recently software packages that allow interactive
design of charts incorporating color multiple data sets and alternate plotting methods have
become the norm. In fields such as architecture and mechanical design hand drafting is
being replaced by computer-based drafting systems using plotters and workstations. Medical
imaging uses computer graphics in a number of existing ways.

Recently there has been great interest in problems of scientific visualization. Although
researchers are now using supercomputers to solve formerly intractable problems in fields such
as fluid flow and molecular biology they need new display techniques to interpret the results
of analyzing the vast quantities of multidimensional data generated.

Consider for example how computer graphics might enter into the design of an electronic
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circuit. The designer is seated at a graphics workstation with a graphical input device such
as a mouse with which she can indicate locations on the display. The initial display screen
might consist of the various elements that can be used in the circuit and an empty area in
which the circuit will be* constructed.” The designer will then use the input device to select
and move the desired elements into the design and to make connections between elements. To
form this initial design the system makes sophisticated use of computer graphics. Circuit ele-
ments are drawn and perhaps are moved about the screen. A graphical input device is used
to indicate choices and positions. A number of aids may be used to help the designer position
the elements accurately and to do automatically such tasks as routing of wires.

At this point the designer probably will want to test her design. The circuit will be tested
by an analysis program which will display its results e. g. graphs of voltages versus time
on the workstation. Now the designer can modify the design as necessary try another
design or accept what has already been done. The designer never had to write a graphics
program or even to know much about computer graphics yet without computer graphics

this design process would not be possible.

Some of the most impressive and familiar uses of computer graphics can be classified as
simulations. Video games demonstrate both the visual appeal of computer graphics and our
ability to generate complex imagery in real time. The insides of an arcade game reveal state-
of-the-art hardware and software. Computer-generated images are also the heart of flight sim-
ulators which have become the standard method for training pilots. The saving in dollars and
lives realized from use of these simulators has been enormous. The computer-generated ima-
ges we see on television and in movies have advanced to the point that they are almost indis-

tinguishable from real-world images.

The interface between the human and the computer has been radically altered by the use
of computer graphics. Consider the electronic office. A secretary sits at a workstation rather
than at a desk equipped with a typewriter. This user has a pointing device such as a mouse
that allows him to communicate with the workstation. The display consists of a number of icons
that represent the various operations the secretary can perform. For example there might be
an icon of a mailbox that if pointed to and clicked on cause any electronic mail messages to
appear on the screen. An icon of a wastepaper basket allows the user to dispose of unwanted

mail whereas an icon of a file cabinet is used to save letters or other documents.



Multimedia is not a product rather it is a technology or more accurately a combina-
tion of technologies . A technology is anything that makes something else more efficient.
For example suppose you have a list of written directions for getting to the bank. Now imag-
ine you have a mapping application that you could use to pinpoint where you want to go
“ the bank” . Not only could that application print out detailed instructions of how to get to
the bank it could also display a full-color image of a map to the bank along with a brief
audio segment telling you the traffic conditions of roads around the bank.

This mapping application let’s call it MAPMAN is multimedia in action. Notice the
combination of text the printed instructions  static graphic images the color map  and
digital sound the narration describing traffic conditions .

Multimedia aims at making computers easier to use. As you can see from the previous
example the added information provided by sound and color pictures will make getting to the
bank faster. Say you want to go to a bank in another town or in another state. A multimedia
application will usually store huge amounts of information usually on CD-ROM  so that
you can also get the same information for other communities. This type of information access
makes computers much more valuable for the user. By adding multimedia to your programs
you can make computers more interesting and much more fun for the user.

What is being advocated is using multimedia to expand the uses of computers. Let’s take
a look at certain areas where multimedia could have a direct impact

] Many corporations are turning to multimedia

applications to train their employees. A major telephone company has put together a
multimedia application that simulates major emergencies and trains the employees on
what to do in these situations. By using a multimedia application the company found
it has saved expenses and trained employees more effectively than anything else it had
tried. '
] The essence of multimedia is to make computers more interesting. It
doesn’t matter if a child is in grade school or an adult is getting a master’s degree.
o This is a new type of software category that mixes education with
entertainment. The idea is to make learning fun while providing some type of enter-

tainment.
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L There is absolutely nothing wrong with a litter fun. In many cases
the graphics technology used in today’s best games will show up in tomorrow’s busi-
ness applications. If that is a way to expand technology to the next level it definitely
deserves attention from multimedia developers. Besides writing entertainment appli-
cations that is games can be a lot of fun.

] It is often said that this is the age of information. We are liter-
ally being overwhelmed with an overload of information. This abundance of informa-
tion makes it difficult to access. Multimedia provides effective ways to organize
information and search for specific facts quickly and efficiently.

] In many companies presenting information to business pro-
fessionals is a required form of communication. Applications are already available for
creating great-looking presentations and through multimedia these applications will
become even better and more effective.

When you combine standard data processing with graphics animation speech synthe-
sis audio and video you’re part of a phenomenon in computing. Multimedia uses the com-
puter to integrate and control diverse electronic media such as computer screens videodisk
players CD-ROM disks and speech and audio synthesizers. * If you make logical connec-
tions between those elements and make the entire package interactive then you are working
with hypermedia.

Just about any modem computer can handle text processing and produce basic sounds.
Most computers can handle graphics pretty well too although they differ in details such as
display resolution color selection and performance. But the different computers start to
spread apart when you look at animation—which is essentially high-performance graphics.
When you examine high-quality audio they move even further apart. And they are radically
separate in their abilities to handle video-importing video signals from tape or camera editing
and merging video and computer-generated graphics or text and exporting the resulting mix
to video tape.

Different strains of computers have quite different abilities to integrate all those ele-
ments. Each offers different operating system and“ authoring-system” software to create
read from peripherals e.g. videodisk players CD players optical disk drivers and video
cameras combine edit and produce multimedia as the sophisticated video audio and
graphics hardware.

The advancement of hardware technology is certainly central to the success of multimedia.

However application developers must keep their feet on the ground and concentrate their



efforts on delivering real utility.

Multimedia capabilities will be sprinkled through almost all layers of software offering
new interfaces new business applications redefined programming tools and possibly new
operating systems. ° What is being advocated is using multimedia to expand the uses of com-
puters. Multimedia could have a direct impact at the following areas computer-based train-
ing education edutainment entertainment information access business presentations and
other areas.

As an example consider how utility is moving the personal computer industry from the
traditional character-based user interfaces to the now-popular graphical user interface with
their windows icons mice and pull-down menus. It’s not because GUIs are more fun to
use but because they can make you more productive. In fact the GUI will eventually become
standard features in new applications.

We will have a third interface the video user interface. Windows will be filled with
static and motive video high-resolution icons will become animated graphics and audio will
be a standard accompaniment to text.

As for programmer’s tools and operating systems multimedia-assisted tools will prove to
be as helpful to program developers as interfaces to end users. Object-oriented programming
will grow to include more media-rich objects programming tools will offer diagrammatic

control of code. * Here again utility will pay off in programmer productivity.

multimedia pinpoint
narration advocate
employee emergency
essence category
entertainment presentation
litter deserve
literally overwhelm
synthesis phenomenon
hypermedia essentially
radically merge
camera

1 By using a multimedia application the company found it has saved expenses and



5 Computer Applications

trained employees more effectively than anything else it had tried.
by

2 Multimedia uses the computer to integrate and control diverse electronic media such

as computer screens videodisk players CD-ROM disks and speech and audio synthesizers.

“ ” “ ”

such as synthesizer

CD-ROM
3 Multimedia capabilities will be sprinkled through almost all layers of software
offering new interfaces new business applications redefined programming tools and possi-

bly new operating systems.

“ ” “ ”

sprinkle programming tools

4 Object-oriented programming will grow to include more media-rich objects pro-

gramming tools will offer diagrammatic control of code.

“ ” “ ”

object-oriented diagrammatic

R N O Ul A W N

1 Multimedia is not only a product but also a technology.
2 A technology is anything that makes something else more efficient.

3 Multimedia can help us using computer easily.



Hypermedia is the same as multimedia.
All computers can handle text processing and produce basic sounds.

GUI will eventually become standard features in new applications.

BN N S

There are no relations between the hardware and multimedia.

1 “ Multimedia’ means that
a. it can play music.
b. it can show a graph.

it can rotate a three-dimensional model.

e o

. it can do all above at the same time.
2 By adding to your programs you can make computers more interesting
and much more fun for the user.
a. multimedia
text

music

oo

picture
3 Multimedia-assisted tools will prove to be as helpful to program developers as
to end users.

tools

G ®

interfaces

methods

e o

products
4 Many companies use to train their employees.

technology

c ®

entertainment

o

multimedia applications

o

animation

PowerPoint is multimedia display software is one component of Office suite software. It
provides means for making multimedia display. You can use it to make your pictures elec-
tronic spreadsheets and graphs to visit library of art montage and to select various tone
mode and format of text etc.
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PowerPoint has very strong functions for making slides. You can input title and text eas-
ily and also add montage pictures spreadsheets graphs on the slide and change the layout
of the slide adjust their sequence delete or duplicate the slide.

[ ]

After entering PowerPoint an“ activation dialogue box” first appears. It provides four
ways to set up a display file. The display file is a series of slides each slide can be seen as an
independent page of a book. A slide can be used to display outline text numbers analytic
spreadsheets or images and by“ link” it can realize hypertext and hypermedia.

[ ]

Each slide follows a standard format which is called” template” . In display software
various module libraries are available for selection.

[ ]

Using® view” button PowerPoint can perform view switching. Regardless of what view
is selected contents of the display file will not change. PowerPoint provided five views.

Common view—It is the most commonly used view. Using it you can put all the slides
in a sequence or organize all slides in the display file into a structure.

Outline view—When switching to outline view you can edit the display file’s outline
structure.

Slide view—In this view you can display each slide and edit its details.

Overlook view—In this view a diminished view of each slide a complete file and pho-
tos in a display file can be shown. You can re-set their sequence add switching and animated
effects and set projection time.

Projection of slides—It performs projection of slides. In slide view projection begin
with the current slide and in overlook view projection begins with the selected slide.

[ ]

Graphs and sheets can help audience to see clearly tendency and proportion. EXCEL
electronic spreadsheets and graphs can be introduced into slides to show 2-dimentional or
3-dimentional effect. You can also use rotating graphs and spreadsheets to help visual effect.
You can also combine multiple figures into one or combine figures with correspondent
graphs and spreadsheets into one slide.

°

You can find out photos from picture library or CD-ROM or hard disc as you like and
insert them into the slide. Most pictures are included in display software or can be down-
loaded free from charge from network but in some cases some pictures are patented—to use

them you must buy and register.



This method is used mostly and is applicable to more objects. First select” self-
define” command from“ slide projection” menu to open® self-define” dialogue box. Sec-
ond set the projection order of each object it is possible to project the object soon after the
precedent one or after several seconds or by clicking the mouse  and set animation effect
together with sound effect. If the object is photo figure  animation effect is possible if the
object is text it can project them one word after another or project them in a group.

°

It is possible to add hyperlink in display file to transfer to different positions for exam-
ple skip to slide other display files Word files EXCEL spreadsheet or other applied pro-
cedures etc. To do this you first select text or objects to be hyperlinked second use
“ hyperlink” command in* insert’ tool bar third single click the slide or files to be hyper-
linked in the” insert hyperlink” dialogue box. In projection when the mouse arrives at the
object underlined or hyperlinked object the mouse arrow will turn into a“ hand’ as a sign
of hyperlink.

Using"* action” button in the” slide projection” menu you can insert various action but-
tons onto the slide. In so doing an“ action setting” dialogue box will pop up automatically

for you to select the skip position in the“ hyperlink list” .

Artificial Intelligence Al is the study and creation of machines that exhibit humanlike
qualities including the ability to reason. Even the seventeenth-century scientists and engi-
neers who built the first calculators and mechanical robots that could play musical instruments
may have dreamed of this goal but none of these early machines had quite so ambitious a
program as contemporary efforts in artificial intelligence. Experts in artificial intelligence
believe that one day computer will be able to learn natural languages such as English per-
ceive objects in the same way as humans do and exhibit all the qualities that we think of as
human reason—the ability to think make judgments arrive at conclusions and make com-
parisons. These systems will not look like robots or R2_D2 in the film Star Wars. Instead
these systems will reside inside desktop computers similar to the ones we now call personal
computers. Artificial intelligence is also the stuff of military dreams in which AI machines

fight future wars largely independent of human intervention.
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Artificial intelligence is not a single phenomenon but sometimes a family of related activ-
ities each of which seeks to capture some aspect of human intelligence and being. ' Com-
puter scientists electronic engineers psychologists linguists physiologists and biologists
are all involved in that search which leads them into research on natural language robotics
perceptive systems expert systems neural networks and intelligent software.

1. Natural Language Natural language is languages including idioms that are used by
humans. Natural language focuses on computer speech recognition and speech generation.
The basic goal is to build computer hardware and software that can recognize human speech
and“ read” text and that can speak and write as well. A related goal is to build software that
can perform research requested by humans.

2. Robotics The goal of robotics research is to develop physical systems that can per-
form work normally done by humans especially in hazardous or lethal environment. > Mod-
ern robotics is concerned with the development of numerically controlled machine tools and
industrial fabrication machine that are driven by CAM computer-aided manufacturing sys-
tem.

3. Perceptive Systems Like humans robots need eyes and ears in order to orient their
behavior. Since World War II computer scientists and engineers have worked to develop
perceptive systems or sensing devices that can see and hear in the sense of recognizing pat-
terns. ° This filed of research which is sometimes called* pattern recognition” has focused
largely on military applications such as photo reconnaissance and missile control and naviga-
tion. Progress has been uneven because of problems teaching computers the differences
between decoys and the real thing.

4. Expert Systems Expert systems are relatively recent software applications that seek
to capture expertise in limited domains of knowledge and experience and apply this expertise
to solving problems. Media attention has perhaps focused more on expert systems then on any
other member of the Al family. In part this is because such systems can assist the decision-
making of managers and professionals when expertise is expensive or in short supply.

5. Neural Networks People have always dreamed of building a computer that thinks a
“ brain” modeled in some sense on the human brain. Neural networks are usually physical
devices that electronically emulate the physiology of animal or human brains.

6. Intelligent Software Many products now on the market claim to use Al techniques or
to be“ intelligent’ . Later sections of this chapter describe some of these development inclu-

ding fuzzy logic for representing thought processes with some degree of ambiguity genetic



algorithms which use genetic processes as models for solutions and intelligent agents

which can perform specific tasks for individuals.

In the quest to create intelligent machines the field of Artificial Intelligence has split
into several different approaches based on the opinions about the most promising methods and
theories. These rivaling theories have lead researchers in one of two basic approaches bot-
tom-up and top-down. Bottom-up theorists believe the best way to achieve artificial intelli-
gence is to build electronic replicas of the human brain’s complex network of neurons while
the top-down approach attempts to mimic the brain’s behavior with computer programs.

Because of the large storage capacity of computers expert systems had the potential to
interpret statistics in order to formulate rules. * An expert system works much like a detec-
tive solves a mystery. Using the information and logic or rules an expert system can solve
the problem.

As stated upon an expert system is able to do the work of a professional. Moreover a
computer system can be trained quickly has virtually no operation cost never forgets what it
learns never calls in sick retires or goes on vacation. Beyond those intelligent computers
can consider a large amount of information that may not be considered by humans.

But to what extent should these systems replace human experts Or should they at all
For example some people once considered an intelligent computer as a possible substitute for
human control over nuclear weapons citing that a computer could respond more quickly to a
threat. And many Al develops were afraid of the possibility f programs like Eliza the psychi-
atrist and the bond that humans were making with the computer. We cannot however over-
look the benefits of having a computer expert. Forecasting the weather for example relies
on many variables and a computer expert can more accurately pool all of its knowledge.
Still a computer cannot rely on the hunches of a human expert which are sometimes
necessary in predicting an outcome.

Al has always been on the pioneering end of computer science. Advanced-level comput-
er languages as well as computer interfaces and word-processors owe their existence to the
research into artificial intelligence. The theory and insights brought about by Al research will
set the trend in the future of computing. The products available today are only bits and pieces
of what are soon to follow but they are a movement towards the future of artificial intelli-
gence. The advancements in the quest for artificial intelligence have and will continue to

affect our jobs out education and our lives.
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contemporary
perceive
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ambitious
expert
psychologist
physiologist
hazardous
fabrication
missile
professional
ambiguity
formulate
substitute
weapon
hunch

1 Artificial intelligence is not a single phenomenon but sometimes a family of related

activities each of which seeks to capture some aspect of human intelligence and being.

not. . .

ties

each of which. . . activi-

2 The goal of robotics research is to develop physical systems that can perform work

normally done by humans especially in hazardous or lethal environment.

3 Since World War [l

systems

computer scientists and engineers have worked to develop

perceptive systems or sensing devices that can see and hear in the sense of recognizing pat-

terns.

Since World War 1[I

ognizing patterns”

sensing devices

that can see and hear in the sense of rec-



4 Because of the large storage capacity of computers expert systems had the potential
to interpret statistics in order to formulate rules.

Because of the large storage capacity of computers

0 N O Ut W N

1 Experts in Artificial intelligence belive that computer will be able to perceive objects
as human doing.

2 Natural language doesn’t include idioms that are used by humans.

3 The research of Artificial intelligence includes natural language robotics expert
systems etc.

4 To create expert systems we should develop top-down theorists.

5 The research of parttern recognition is about perceptive systems.

6 Expert systems can replace human experts completely in the future.

7 The theory and insights brought about by Artificial intelligence research will set the
trend in the future of computing.

1 is the study and creation of machines that exhibit humanlike qualities
including the ability to reason.
a. Artificial intelligence
b. Expert systems
c. Perceptive systems

d. Natural language
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2 The goal of is to develop physical systems that can perform work
normally done by humans.
a. natural language
b. expert systems
c. pattern recognition
d. robotics
3 Neural networks are usually physical devices that electronically emulate the physiol-
ogy of animal or human
a. hearts
b. brains
c. hands
d. feet
4 Fuzzy logic genetic algorithms and intelligent agents all belong to
a. Expert system
b. Robot

Intelligent software

e o

Perceptive system

Here was review briefly the intelligent computing techniques that stand the best chance of
developing into major fields for applications today and in the future-fuzzy logic genetic
algorithms and intelligence agents.

Fuzzy Logic a relatively new rule-based development in Al consists of a variety of
concepts and techniques for representing and inferring knowledge that is imprecise uncer-
tain or unreliable. Fuzzy logic can create rules that use approximate or subjective values and

“

incomplete or ambiguous data. By allowing expressions such as“ tall” very tall” and

“ extremely tall’ fuzzy logic enables the computer to emulate the way people actually make
decisions as opposed to defining problems and solutions using restrictive [IF—THEN rules.
Fuzzy logic is based on the concept of sets and the degree of membership in a set. In
traditional computer logic a set has rigid membership requirements—an object is either true
or false completely included or excluded. Fuzzy logic on the other hand allows" degrees’

of truthfulness that measure the extent to which a given numeric value is included in a* fuzzy set’ .



Some artificial intelligence technologies are using problem-solving approaches found in
nature. Genetic algorithms are one example. They consist of a variety of problem-solving
techniques based on Darwinian principles of evolution. The algorithms start with building
blocks that use processes such as reproduction mutation and natural selection to“ breed”
solutions. As solutions alter and combine the worst ones are discarded and better ones sur-
vive to go on and electronically breed with others to produce even better solutions. The

process may produce results superior to anything crafted by humans.

The concept of intelligent agents evolved in 1950s as an offshoot of investigations into
artificial intelligence. Since that time the level of interest in intelligent software agents has
grown. What exactly goes into these software programs that do their work behind the scenes
They are run by small but effective strings of programming code that demonstrate the task
performance capabilities of script language and the communications abilities of object technol-
ogy. These codes are then allowed by wander free in networks searching for nuggets of
information. The tasks that an intelligent agent performs for a user require the characteristics
of specificity repetitiveness and predictability. Agents can also work for a business process
or a software application and easily outperform humans when they function at a high level.

Intelligent agents have found their way into our daily lives already perhaps without us
having realized it. Operating systems E-mail systems mobile computing software and net-
work tools all serve as hosts for intelligent agents. While these agents show great potential for
enhancing many business operations like many advances in technology they provoke some
controversy as well. One possible use for agents is employee monitoring Which has both
organizational and legal ramifications. Agents are also capable of completing financial trans-
actions on their own once a user sets them free to do so. This notion will probably be a cause

of great concern for people who worry about the security of their personal information.

In a distributed database system the database is stored on several computers. The com-
puters in a distributed system communicate with one another through various communication
media such as high-speed networks or telephone lines. They do not share main memory or

disks. The computers in a distributed system may vary in size and function ranging from



5 Computer Applications

workstations up to mainframe systems.

The computers in a distributed system are referred to by a number of different names
such as sites or nodes depending on the context in which they are mentioned. We mainly use
the term site to emphasize the physical distribution of these systems.

The main differences between shared-nothing parallel databases and distributed databases
are that distributed database are typically geographically separated are separately adminis-
tered and have a slower interconnection. ' Another major difference is that in a distributed
system we differentiate between local and global transactions. A local transaction is one that
accesses data in the single site at that the transaction was initiated. A global transaction on

the other hand transaction was initiated or accesses data in several different sites.

Consider a banking system consisting of four branches located in four different cities.
Each branch has its own computer with a database consisting of all the accounts maintained
at that branch. Each such installation is thus a site. There also exists one single site that
maintains information about all the branches of the bank. Each branch maintains among oth-
ers a relation account Account-schema  where

Account-schema = branch-name account-number balance

The site containing information about the four branches maintains the relation branch

Branch-schema  where

Branch-schema = branch-name branch-city assets

There are other relations maintained at the various sites we ignore them for the purpose
of our example.

To illustrate the difference between the two types of transactions we consider the trans-
action to add $ 50 to account number A-177 located at the Valleyview branch. * If the trans-
action was initiated at the Valleyview branch then it is considered local otherwise it is con-
sidered global. A transaction to transfer $ 50 from account A-177 to account A-305 which
is located at the Hillside branch is a global transaction since accounts in two different sites
are accessed as a resulted of its execution.

What makes this configuration a distributed database system are these facts

e The various sites are aware of one another.

e The sites share a common global schema although some relations may be stored at

only some sites.

Each site provides an environment for executing both local and global transactions.

Each site runs the same distributed database-management software.



If different sites run different database-management software it is difficult to manage
global transactions. * Such systems are called multidatabase systems or heterogeneous distrib-

uted database systems.

There are several reasons for building distributed database systems including sharing of
data autonomy and availability.

] The major advantage in building a distributed database system in the
provision of an environment where users at one site may be able to access the data
residing at other sites. For instance in the distributed banking-system example from
last section it is possible for a user in one branch to access data in another branch.
Without this capability a user wishing to transfer funds from one branch to another
would have to resort to some external mechanism that would couple existing systems.

o The primary advantage of sharing data by means of data distribution is
that each site is able to retain a degree of control over data that are stored locally. In
a centralized system the database administrator of the central site controls the data-
base. In a distributed system there is a global database administrator responsible for
the entire system. A part of these responsibilities is delegated to the local database
system each administrator may have a different degree of local autonomy. The pos-
sibility of local autonomy is often a major advantage of distributed database.

] If one site fails in a distributed system the remaining sites may be able
to continue operating. In particular if data items are replicated in several sites a
transaction needing a particular data item may find that item in any of several sites.
Thus the failure of a site does not necessarily imply the shutdown of the system.

The failure of one site must be detected by the system and appropriate action may be
needed to recover from the failure. The system must no longer use the services of the failed
site. Finally when the failed site recovers or is repaired mechanisms must be available to
integrate it smoothly back into the system. *

Although recovery from failure is more complex in distributed systems than in centralized
systems the ability of most of the system to continue to operate despite the failure of one site
results in increased availability. Availability is crucial for database systems used for real-time
applications. Loss of access to data by for example an airline may result in the loss of
potential ticket buyers to competitors.

The primary disadvantage of distributed database systems is the added complexity

required to ensure proper coordination among the sites. This increased complexity takes
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various forms

J It is more difficult to implement a distributed database
system thus it is more costly.

° Since the sites that constitute the distributed system
operate in parallel it is harder to ensure the correctness of algorithms especially
operation during failures of part of the system and recovery from failures. The
potential exists for extremely subtle bugs.

] The exchange of messages and the additional com-
putation required to achieve intersite coordination are a form of overhead that does
not arise in centralized systems.

In choosing the design for a database system the designer must balance the advantages

against the disadvantages of distribution of data. There are several approaches to distributed

database design ranging from fully distributed designs to ones that include a large degree of

centralization.
parallel ignore
site heterogeneous
autonomy availability
provision fund
resort delegate
shutdown smoothly
crucial competitor
correctness overhead

1 The main differences between shared-nothing parallel databases and distributed data-
bases are that distributed database are typically geographically separated are separately
administered and have a slower interconnection.

differences that. . .

2 To illustrate the difference between the two types of transactions we consider the
transaction to add $ 50 to account number A-177 located at the Valleyview branch.

“ To illustrate the difference between the two types of transactions”
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$50 valleyview
A-177

If different sites run different database-management software it is difficult to man-

age global transactions.

4

If different sites run different database-management software”

Finally when the failed site recovers or is repaired mechanisms must be available

to integrate it smoothly back into the system.

when the failed site recovers or is repaired’

1

2

3

4

5

6

7

8

1 The computers in a distributed system communicate with each other through the
same media.

2 A global transaction was initiated or accesses data in several different sites.

3 Each site only provides an environment for executing local transactions.

4 Recovery from failure is more complex in distributed systems than in centralized
systems.

5 If one site fails in a distributed system the remaining sites could not work.

6 The distributed systems have greater potential for bugs.

7 The designer must balance the advantages against the disadvantages of distribution
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of data.

1 The in a distributed system may vary in size and function.

computers

o ®

hardware

software

o

database

2  There are several reasons for building distributed database systems including

sharing of data and autonomy

o ®

autonomy and availability

o

sharing of data autonomy and availability

o

. sharing of data and availability
3 The primary of distributed database systems is the added complexity
required to ensure proper coordination among the sites.

a. advantage

b. disadvantage

c. property

d. character

4 It is more difficult to implement a distributed database system so it is more

cheaply

e ®

costly

o

quickly

&

slowly

A data warehouse is a repository or archive of information gathered from multiple
sources stored under a unified schema at a single site. Once gathered the data are stored
for a long time permitting access to historical data. Thus data warehouses provide the user
a single consolidated interface to data making decision-support queries easier to write. More-
over by accessing information for decision support from a data warehouse the decision

maker ensures that on-line transaction-processing systems are not affected by the decision-support



workload.
Fig. 5-1 shows the architecture of a typical data warehouse and illustrates the gathering
of data the storage of data and the querying and data-analysis support. Among the issues to

be addressed in building a warehouse are the following

/

data source 1
= @<
data
loaders
data source 2 8 \O

: query and
DBMS analysis tools

data source n
data warehouse

Fig. 5-1 data-warehouse architecture

] In a source-driven architecture for fathering data
the data sources transmit new information either continually as transaction process-
ing takes place or periodically such as each night. In a destination-driven architec-
ture the data warehouse periodically sends requests for new data to the sources.

Unless updates at the sources are replicated at the warehouse via two-phase commit the

warehouse will never be quite up to date with the sources. Two-phase commit is usually far
two expensive to be an option so data warehouses typically have slightly out-of-date data.
That however is usually not a problem for decision-support systems.

] Data sources that have been constructed independently are
likely to have different schemas. In fact they may even use different data models.
Part of the task of a warehouse is to perform schema integration and to convert data
to the integrated schema before they are stored. As a result the data stored in the
warehouse are not just a copy of the data at the sources. Instead they can be thought
of as a stored view or materialized view of the data at the sources.

o Updates on relations at the data sources must be propa-
gated to the data warehouse. If the relations at the data warehouse are exactly the
same as those at the data source the propagation is straightforward.

] The raw data generated by a transaction-processing sys-
tem may be too large to store on-line. However we can answer many queries by

maintaining just summary data obtained by aggregation on a relation rather than
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maintaining the entire relation. For example instead of storing data about every sale

of clothing we can store total sales of clothing by category.

Enterprise resource planning software or ERP doesn’t live up to its acronym. Forget
about planning—it doesn’t do much of that—and forget about resource a throwaway term.
But remember the enterprise part. This is ERP’s true ambition. It attempts to integrate all
departments and functions across a company into a single computer system that can serve all
those different departments’ particular needs.

That is a tall order building a single software program that serves the needs of people in
finance as well as it does the people in human resources and in the warehouse. Each of those
departments typically has its own computer system optimized for the particular ways that the
department does its work. But ERP combines them all together into a single integrated soft-
ware program that runs off a single database so that the various departments can more easily
share information and communicate with each other. That integrated approach can have a tre-
mendous payback if companies install the software correctly.

Take a customer order for example. Typically when a customer places an order that
order begins a mostly paper-based journey from in-basket to in-basket around the company
often being keyed and rekeyed into different departments’ computer systems along the
way. ' All that lounging around in in-baskets causes delays and lost orders and all the
keying into different computer systems invites errors. Meanwhile no one in the company
truly knows what the status of the order is at any given point because there is no way for the
finance department for example to get into the warehouse’s computer system to see whether
the item has been shipped. “ You’ll have to call the warehouse” is the familiar refrain heard
by frustrated customers.

ERP vanquishes the old standalone computer systems in finance HR manufacturing and
the warehouse and replaces them with a single unified software program divided into soft-
ware modules that roughly approximate the old standalone systems. Finance manufacturing
and the warehouse all still get their own software except now the software is linked together
so that someone in finance can look into the warehouse software to see if an order has been
shipped. Most vendors’ ERP software is flexible enough that you can install some modules

without buying the whole package. Many companies for example will just install an ERP



finance or HR module and leave the rest of the functions for another day.

What will ERP fix in my business

There are five major reasons why companies undertake ERP. *

Integrate financial information—As the CEO tries to understand the company’s overall
performance he may find many different versions of the truth. Finance has its own set of
revenue numbers sales has another version and the different business units may each have
their own version of how much they contributed to revenues. ERP creates a single version of
the truth that cannot be questioned because everyone is using the same system.

Integrate customer order information—ERP systems can become the place where the cus-
tomer order lives from the time a customer service representative receives it until the loading
dock ships the merchandise and finance sends an invoice. By having this information in one
software system rather than scattered among many different systems that can’t communicate
with one another companies can keep track of orders more easily and coordinate manufac-
turing inventory and shipping among many different locations at the same time.

Standardize and speed up manufacturing processes—Manufacturing companies—espe-
cially those with an appetite for mergers and acquisitions—often find that multiple business
units across the company make the same widget using different methods and computer sys-
tems. ERP systems come with standard methods for automating some of the steps of a manu-
facturing process. Standardizing those processes and using a single integrated computer sys-
tem can save time increase productivity and reduce head count.

Reduce inventory—ERP helps the manufacturing process flow more smoothly and it
improves visibility of the order fulfillment process inside the company. That can lead to
reduced inventories of the stuff used to make products work-in-progress inventory  and it
can help users better plan deliveries to customers reducing the finished good inventory at the
warehouses and shipping docks. To really improve the flow of your supply chain you need
supply chain software but ERP helps too.

Standardize HR information—Especially in companies with multiple business units HR
may not have a unified simple method for tracking employees’ time and communicating with
them about benefits and services. ERP can fix that. In the race to fix these problems compa-
nies often lose sight of the fact that ERP packages are nothing more than generic representa-
tions of the ways a typical company does business. While most packages are exhaustively
comprehensive each industry has its quirks that make it unique. Most ERP systems were
designed to be used by discrete manufacturing companies that make physical things that can

be counted  which immediately left all the process manufacturers oil chemical and utility
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companies that measure their products by flow rather than individual units out in the cold.
Each of these industries has struggled with the different ERP vendors to modify core ERP
programs to their needs.

Needless to say the move to ERP is a project of breathtaking scope and the price tags
on the front end are enough to make the most placid CFO a little twitchy. In addition to
budgeting for software costs financial executives should plan to write checks to cover con-
sulting process rework integration testing and a long laundry list of other expenses before
the benefits of ERP start to manifest themselves. Underestimating the price of teaching users
their new job processes can lead to a rude shock down the line and so can failure to consider
data warehouse integration requirements and the cost of extra software to duplicate the old
report formats. A few oversights in the budgeting and planning stage can send ERP costs spi-
raling out of control faster than oversights in planning almost any other information system
undertaking.

Companies that install ERP do not have an easy time of it. Don’t be fooled when ERP
vendors tell you about a three or six months average implementation time. > Those short
that’s right six months is short implementations all have a catch of one kind or another
The company was small or the implementation was limited to a small area of the company
or the company used only the financial pieces of the ERP system in which case the ERP sys-
tem is nothing more than a very expensive accounting system . To do ERP right the ways
you do business will need to change and the ways people do their jobs will need to change
too. ' And that kind of change doesn’t come without pain. Unless of course your ways of
doing business are working extremely well orders all shipped on time productivity higher
than all your competitors customers completely satisfied  in which case there is no reason

to even consider ERP.

The important thing is not to focus on how long it will take—real transformational ERP
efforts usually run between one and three years on average—but rather to understand why

you need it and how you will use it to improve your business.

acronym throwaway
journey lounge
refrain frustrate
vanquish standalone
vendor revenue

merchandise invoice



inventory standardize
merger acquisition
fulfillment exhaustively
comprehensive quirk

placid twitchy

laundry manifest

spiral transformational

1 Typically when a customer places an order that order begins a mostly paper-based
journey from in-basket to in-basket around the company often being keyed and rekeyed into
different departments’ computer systems along the way.

“ ”

when a customer places an order in-basket

2 There are five major reasons why companies undertake ERP.
why companies undertake ERP
ERP
3 Don’t be fooled when ERP vendors tell you about a three or six months average
implementation time.
when
ERP 3 6
4 To do ERP right the ways you do business will need to change and the ways peo-
ple do their jobs will need to change too.
To do ERP right the ways. . . the ways. . .
ERP

L s W N
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1 ERP attempts to integrate all departments and functions across a company into a sin-
gle computer system.

2 You must buy the whole ERP software instead of buying some modules.
After installing ERP everyone in the company can access the same system.
One advantage of ERP is it can standardize and speed up manufacturing processes.

Companies that install ERP need short implementation time.

S L B~ W

Companies that have installed ERP do not need to change their ways of doing busi-
ness.

7 If your ways of doing business are working extremely well you don’t need to
install ERP.

1 combines all needs of the company together in order to create a integrated
software.
a. Human resources management
b. Enterprise resource planning
c. Finance management
d. Warehouse management
2 ERP software is enough that you can install only parts of modules.
a. quick
b. slow
c. cheap
d. flexible
3 To do ERP the ways people do their jobs will need to change.
different

a.
b. wrong

o

right
d. slow
4 ERP can standardize HR information especially in with multiple business

units.
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departments

schools
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colleges

ERP’s best hope for demonstrating value is as a sort of battering ram for improving the
way your company takes a customer order and processes it into an invoice and revenue—oth-
erwise known as the order fulfillment process. That is why ERP is often referred to as back-
office software. It doesn’t handle the up-front selling process although most ERP vendors
have recently developed CRM software to do this  rather ERP takes a customer order and
provides a software road map for automating the different steps along the path to fulfilling it.
When a customer service representative enters a customer order into an ERP system he has
all the information necessary to complete the order the customer’s credit rating and order his-
tory from the finance module the company’s inventory levels from the warehouse module
and the shipping dock’s trucking schedule from the logistics module for example .

People in these different departments all see the same information and can update it.
When one department finishes with the order it is automatically routed via the ERP system to
the next department. To find out where the order is at any point you need only log in to the
ERP system and track it down. With luck the order process moves like a bolt of lightning
through the organization and customers get their orders faster and with fewer errors than
before. ERP can apply that same magic to the other major business processes such as
employee benefits or financial reporting.

That at least is the dream of ERP. The reality is much harsher.

Let’s go back to those inboxes for a minute. That process may not have been efficient
but it was simple. Finance did its job the warehouse did its job and if anything went wrong
outside of the department’s walls it was somebody else’s problem. Not anymore. With
ERP the customer service representatives are no longer just typists entering someone’s name
into a computer and hitting the return key. The ERP screen makes them businesspeople. It
flickers with the customer’s credit rating from the finance department and the product
inventory levels from the warehouse. Will the customer pay on time Will we be able to ship
the order on time These are decisions that customer service representatives have never had to
make before and the answers affect the customer and every other department in the company.

But it’s not just the customer service representatives who have to wake up. People in the
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warehouse who used to keep inventory in their heads or on scraps of paper now need to put
that information online. If they don’t customer service reps will see low inventory levels on
their screens and tell customers that their requested item is not in stock. Accountability
responsibility and communication have never been tested like this before.

People don’t like to change and ERP asks them to change how they do their jobs. That
is why the value of ERP is so hard to pin down. The software is less important than the chan-
ges companies make in the ways they do business. If you use ERP to improve the ways your
people take orders manufacture goods ship them and bill for them you will see value from
the software. If you simply install the software without changing the ways people do their
jobs you may not see any value at all—indeed the new software could slow you down by

simply replacing the old software that everyone knew with new software that no one does.
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Tagged image file format * . TIF DOS UNIX and Macintosh
Encapsulated PostScript * . EPS

* . GIF CompuServe

* . BMP Macintosh Windows
Presentation manager * . BMP IBM 0S/2
Macintosh * . PICT Apple Macintosh
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CD-ROM
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CBT

CD



PowerPoint

PowerPoint

PowerPoint

PowerPoint

PowerPoint

Office

CBT



Word

CD-ROM

Excel

Excel
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ERP “

ERP

——ERP

ERP

ERP
ERP
ERP

ERP

ERP

ERP

ERP

ERP

ERP

ERP

ERP
ERP

ERP



ERP ERP
ERP ERP
3~6 6 ERP
ERP ERP
ERP ERP
ERP
ERP
ERP ERP
ERP
ERP
ERP
ERP CRM ERP
ERP
ERP
ERP
ERP
ERP

ERP



ERP

ERP

ERP

ERP

ERP

ERP

ERP



access control

access list

access permission

accessory program

account

active desktop

active window

ActiveX Active COM
DCOM

acyclic directory structure

adapter card

adaptive scheduler

address space

antivirus program

Applet HTML JAVA

application integration
application layer
application object
archive
ARPAnet

Internet
assemble
asymmetric encryption
asynchronous

asynchronous primitive

atomic action
atomicity property
attachment
attribute
automation server

auto-answer

backbone
background
backup
bandwidth

Banner

bar-code
baseband
beta testing
baud

baud rate
binary
bind

bit

bitmap
black box
Boolean logic
branch

broadband network

Web

Beta



broadcast storm
Browser

bubble jet printer
buffer

bulk storage

bus-contention

callback

carriage return
certificate authority
channel

check box

child window

chip set

cipher text

circuit switching
click

client

client/server /
close box

Cluster

column

command button
comment
communication deadlock
compile

compression
configuration
congestion
connectionless service
connection-oriented service
console

Container

control box

Control Panel

cooling fan
core dump
cracker
critical region
cryptography
custom

Data BUS

data flow diagram
data link layer
data stream

data structure
database

database interface
database server
datagram

data source

data window object
deadlock

debug

decode

decryption
dedicated line
default

Delphi

demo

Desktop

device dependent
device independent
device object
diagnosis

dialog box

dialup

digital camera
digital cash
digital certificate



digital signature
directory

diskless workstation
display adapter
distributed database
distributed processing
distributed system

Dreamweaver = Macromedia

drop-down listbox
drop-down menu

dynamic binding

dynamic IP address Ip

dynamic router

embedded computer
embedded real-time system
emulation

encapsulation

encode
encryption
encryption key
end user
end-to-end
entity OSI

environment variable

Ethernet

evaluation copy

exception
execution
expanded memory
expansion bus

expansion slot

expert hypermedia
extended attributes
extended memory

external frequency CPU

external procedure

fast packet switching
fatal error

fault tolerance
fiber-optic table
field

file handle

file server

file system

filter

Firewall

Flash Macromedia

flash memory
floppy disk
flow control
footer
foreground job
foreign agent

Foreign Key

format

FORTRAN Formula Translator

fragmentation
frame relay
frame
front-end
FrontPage

full-screen



function

gang scheduling
gateway
gigabit network
global scheduler
Gopher

groupware

hacker

Hewlett-Packard Company
hierarchical directory structure
high-level language

hits

home page

hub

image

index

information superhighway
inheritance

install

instruction

Intel

interface

internet

interrupt

Java Applet Java
Java  SUN Microsystem

JavaBeans API SUN

Java

A

job object Windows 2000

kernel

Key

laser printer

library

link

Linux UNIX
load

local scheduler

local variable

log file

logical link control

log in

log out

mailbomb
main window
map

menu bar
micro recorder

Microsoft

middleware

mirror

Modem

mother board

mount

multicomputer
multidocument interface
multiline edit box

multiple inheritance



multi-threaded
multi-processor
multitasking
mutex

mutual exclusion

navigate
netmask
Intranet

NetMeeting Internet

Netscape

network layer

network system

netter

network administer
node

non-blocking primitive
non-impact

nozzle

object

object-based system
object-oriented
object-oriented system
oftline

online

optimal scheduling algorithm
ORACLE  Oracle
overflow
overfrequency
overlapped

overloading

package
packet

page fault
parallel port
PainterBar
ParentWindow PowerScript

Pentium

permission

photo-sensitive drum
pin printer

pipe

pixel
platform

plug and play or PnP P&P

pointing device
point-to-point layer

polymorphism

pop-up menu
pop-up Window
preemptive multitasking

Primary Key

private key cryptography
process

programming

protocol

proxy server

public key

public key cryptography
publishing



quantizer
quantometer

query

queue

radio button
readme

real time system
refresh

repeater

remark

remote
resolution
response window
ribbon cartridge
right-click
router

routing

screen capture
screen saver
Script

serial port
Service Pack
setup
Shortcut Key
Shortcut

site

Suite

safe mode
scalability
scanner
Sector

security certificate

server
session

shared variable
short cut
signature
simulator

single-line edit box

socket

source code
stack

storage class specifier
structure
structure chart
subnet
subroutine
supercomputer
super user
swap area
switch
synchronous

system board

taskbar
telnet
terminal
thin client
thread
time slicing
title bar
toner
topology
traffic
transaction
translation

translator



transport layer

trap

unauthorized access

union
upgrade
upload

user account
user-defined
user ID
User Object

video bandwidth
video capture card
video conferencing
video display
video game

video phone
Video Text

viewer

virtual address space

virtual block caching

virtual circuit packet switching
virtual device

Virtual Host Service
virtual IP address 1P

virtual machine

virtual memory technology
virtual network

virus checker

Web

Virus Program
Visual Basic Microsoft
Visual C ++ Microsoft Windows

Windows NT 32

Voice Messaging
Voice Synthesis

volume file

warm boot

Web page

Web paging
Web server Web
Web site Web
Webspace Web
wheel

white pages Internet

Wild Card Character

Window Painter

Windows

windows message

winzip ~ Windows ZIP

wire pirate
wizard

workgroup hub

workstation

Yahoo

ZIP Driver  ZIP

Zzoom



AAL ATM Adaptation Layer ATM

ACL Access Control Lists

ACK acknowledgement character

ACPI Advanced Configuration and Power Interface
ACM Association for Computer Machinery

ADSL Asymmetric Digital Subscriber Line

AGP Accelerated Graphics Port

Al Artificial Intelligence

ANSI American National Standard Institute

AOL American Online

API Application Programming Interface

APL A Programming Language APL

APPN Advanced Peer-to-Peer Network

ARP Address Resolution Protocol /
ASCII American Standard Code for Information Interchange
ASP Application Service Provider

AST Average Seek Time

AT&T American Telephone and Telegraph Company

ATM asynchronous transfer mode

B2B Business to Business

B2C Business to Consumer
BBS bulletin board system
BGP Border Gateway Protocol
BIOS basic input/output system



BISDN Broadband-Integrated Services Digital Network
BLU Basic Link Unit

BOF Beginning Of File

BPS Bits Per Second

BRI Basic Rate Interface

BSP Byte Stream Protocol

BSS Broadband Switching System

CAD Computer Aided Design

CAE Computer-Aided Engineering

CAI Computer Aided Instruction

CAM Computer Aided Manufacturing

CASE Computer Assisted Software Engineering
CAT Computer Aided Test

CATV Community Antenna Television

CB control bus

CCITT Consultative Committee on International Telephone and Telegraph

CCS Common Channel Signaling

CDFS Compact Disk File System

CD-MO Compact Disc-Magneto Optical

CD-ROM compact disc read-only memory

CD-RW compact disc rewritable

CGA Color Graphics Adapter

CGI common gateway interface

COBOL Common Business Oriented Language

COM Component object model

CORBA Common Object Request Broker Architecture
CPAV Central Point Anti-Virus

CPU central processing unit

CRC cyclical redundancy check

CRM Client Relation Management

CRT Cathode-Ray Tube

CSMA/CD Carrier Sense Multiple Access with Collision Detection
CSS Cascading Style Sheets

CTS Clear To Send



DAO Data Access Object

DAP Directory Access Protocol

DBMS Database Management System
DCE data communication equipment
DCE Distributed Computing Environment
DCOM Distributed COM

DDB Distributed DataBase

DDE Dynamic Data Exchange

DDI Device Driver Interface

DDK Driver Development Kit

DDN Data Digital Network

DEC Digital Equipment Corporation
DES Data Encryption Standard

DFS Distributed File System Windows 2000
DHCP Dynamic Host Configuration Protocol
DLL Dynamic Link Library

DMA Direct Memory Access

DMSP Distributed Mail System Protocol
DNS Domain Name System

DNS Domain Name Server

DOM Document Object Mode

DOS Disk Operation System

DSM Distributed Shared Memory

DSP Digital Signal Processing

DTD Document Type Definition

DTE Data Terminal Equipment

DVD Digital Versatile Disc

DVI Digital Video Interactive

DVI Digital Visual Interface

EEPROM Erasable and Electrically Programmable ROM

EGA Enhanced Graphics Adapter

EGP External Gateway Protocol

EISA Extended Industry Standard Architecture
EMS Expanded Memory Specification

Windows 2000

640 x 350 16



EPH Electronic payment Handler
EPROM Erasable Programmable ROM
ERP Enterprise Resource Planning

ETM ExTended Memory

FAT File Allocation Table

FCB File Control Block

FCES First Come First Service

FCS Frame Check Sequence

FDD Floppy Disk Device

FDDI Fiber-optic Data Distribution Interface
FDM Frequency-Division Multiplexing
FDMA Frequency Division Multiple Address
FDX Full Duplex

FEK File Encryption Key

FEP Front Effect Processor

FIFO First In First Out

FRC Frame Rate Control

FTAM File Transfer Access and Management
FTP File Transfer Protocol

GAL General Array Logic

GB Gigabyte

GDI Graphics Device Interface

GIF Graphics Interchange Format
GIS Geographic Information System
GPI Graphical Programming Interface
GPIB General Purpose Interface Bus
GPS Global Positioning System
GSM Group Special Mobile

GSX Graphics System Extension
GUI Graphical User Interface

HDC Hard Disk Control



HDD Hard Disk Drive

HDLC High-level Data Link Control
HDX Half DupleX

HEX HEXadecimal

HPNA Home Phoneline Network Alliance
HTML Hyper Text Markup Language
HTTP Hyper Text Transport Protocol

ICMP Internet Control Message Protocol

ICP Internet Content Provider ISP
IDC International Development Center

IDE Integrated Development Environment

IDL Interface Definition Language

IE Internet Explorer Microsoft

IEEE Institute of Electrical and Electronics Engineering

IETF Internet Engineering Task Force

IIS Internet Information Service

IP Internet Protocol

IPC Inter-Process Communication

IPSE Integrated Project Support Environments

IRP 170 Request Packets

ISA Industry Standard Architecture IBM PC/XT
ISDN Integrated Service Digital Network

ISO International Standard Organization

ISO/0SI International Standard Organization /Open System Interconnection

ISP Internet Service Provider
ITU International Telecom Union
ITV Interactive TV

JDBC Java Database Connectivity Java
JDK Java Developer’s Kit Java
JPEG Joint Photographic Experts Group

JSP Java Server Page Java

HTML



JVM Java Virtual Machine Java

KB Kilobyte
KMS Knowledge Management System

LAN Local Area Network

LAT Local Area Transport

LCD Liquid Crystal Display

LED Light Emitting Diode

LLC Logical Link Control sub-layer
LSIC Large Scale Integration Circuit
LUT Look Up Table

MAC Medium Access Control

MAN Metropolitan Area Network

MB Megabytes

MCA Micro Channel Architecture

MHz Megahertz

MIB Management Information Bass

MIMD Multiple Instruction Stream Multiple Data Stream
MIS Management Information System

MISD Multiple Instruction Stream Single Data Stream
MMC Microsoft Management Console

MMU Memory Management Unit

MPC Multimedia PC

MPEG Moving Picture Expert Group

MUD Multiple User Dimension

NC Network Computer

NCSC National Computer Security Center
NDIS Network Device Interface Specification
NFS Network File System

NIS Network Information Services



NIST National Institute of Standards and Technology

NORMA No Remote Memory Access multiprocessor
NRU Not Recently Used

NSA National Security Agency

NSP Name Server Protocol

NTP Network Time Protocol

NUMA Non-Uniform Memory Access multiprocessor

OA Office Automation

ODBC Open Database Connectivity
ODI Open Data-link Interface

OEM Original Equipment Manufactures
OLE Object Linking and Embedding
OMG Object Management Group

OOP Object Oriented Programming
ORG Object Request Broker

OS Operating System

OSI Open System Interconnect Reference Model
OSPF Open Shortest Path First

PCI Peripheral Component Interconnect
PDA Personal Digital Assistant

PDF Portable Document Format

PDN Public Data Network

POP Post Office Protocol

POST Power-On Self-Test

PPSN Public Packed-Switched Network

PRAM Pipelined Random Access Memory a consistency model

PROM Programmable ROM

QC Quality Control
QLP Query Language Processor
QoS Quality of Service



RAD Rapid Application Development

RAI Remote Application Interface

RAM Random Access Memory

RAM Real Address Mode

RAID Redundant Arrays of Inexpensive Disks
RCP Remote CoPy

RDA Remote Data Access

RIP Routing Information Protocol

RISC Reduced Instruction Set Computer
ROM Read Only Memory

ROT Running Object Table DCOM DCOM

RPC Remote Procedure Call
RTS Request To Send

SAA System Application Architecture

SAF Store And Forward

SAP Service Access Point

SCSI Small Computer System Interface

SDLC Synchronous Data Link Control

SDK Software Development Kit

SGML Standard Generalized Markup Language
SHTTP Secure Hype Text Transfer Protocol

SIMD Single Instruction Stream Multiple Data Stream
SISD Single Instruction Stream Single Data Stream
SMB Server Message Block

SMDS Switch Multi-megabit Data Services

SMP Symmetric Multi-Processor

SMTP Simple Mail Transport Protocol

SNA System Network Architecture

SNMP Simple Network Management Protocol
SNTP Simple Network Time Protocol

SONET Synchronous Optic Network

SPC Stored-Program Control



SSL Secure Socket Layer

SQL Structured Query Language

SSIC Small Scale Integration Circuit

STA Spanning Tree Algorithm

STDM Synchronous Time Division Multiplexing
STP Shielded Twisted-Pair

TCB Transmission Control Block

TCP Transmission Control Protocol

TCP/IP Transmission Control Protocol /Internet Protocol
TDM Time Division Multiplexing

TDMA Time Division Multiplexing Address

TDR Time-Domain Reflectometer

telcos telecommunications companies

TIG Task Interaction Graph

TI-RPC Transport-Independent Remote Procedure Call
TLI Transport Layer Interface

TSR Terminate and Stay Resident

TTL Transistor-Transistor Logic —

TWX Teletypewriter Exchange

UART Universal Asynchronous Receiver Transmitter
UDF Universal Disk Format

UDP User Datagram Protocol

UIMS User Interface Management System

UNI User Network Interface

UPS Uninterruptible Power Supply

URI Uniform Resource Identifier

URL Uniform Resource Locator

USB Universal Serial Bus

UTP Unshielded Twisted-Pair

VAD Virtual Address Descriptors



VAN Value Added Network
VAP Value-Added Process
VAS Value-Added Server

VBScript Microsoft Visual Basic Scripting Edition

VCPI Virtual Control Program Interface
VDD Virtual Device Drivers

VDR Video Disc Recorder

VDT Video Display Terminals

VFP Visual FoxPro Microsoft

VES Virtual File System

VGA Video Graphics Array

VGA Video Graphics Adapter

VIS Video Information System

VISA Virtual Instrument Software Architecture

VLAN Virtual LAN

VLSI Very Large Scale Integration
VOD Video On Demand

VON Voice On Net

VPN Virtual Private Network

VR Virtual Reality

VTP Virtual Terminal Protocol
VxD Virtual Device Driver

WAN Wide Area Network

WAE Wireless Application Environment
WAIS Wide Area Information Service

WAP Wireless Application Protocol

WDM Wavelength Division Multiplexing
WDP Wireless Datagram Protocol

WML Wireless Markup Language

WORM Write Once Read Many time
WWW World Wide Web

WYSIWYG What You See Is What You Get

640 x480

GPIB VXI RS-232



XGA eXtended Graphics Array

XML eXtensible Markup Language
XMS eXtended Memory Specification
XQL eXtensible Query Language

ZA Zero and Add
ZBR Zone Bit Recording
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