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Chapter 1 An Introduction to Information Systems
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Data consists of raw facts, such as student number, total
hours studied in a week, As shown in Table, several types of
data can represent these facts. When facts are arranged in a
meaningful manner, they become information.
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Information is a collection of facts organized so that they
have additional value beyond the value of the individual
facts.
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For example, sales managers might find that knowing the
total monthly sales suits their purpose more (i.e., is more
valuable) than knowing the number of sales for each sales
representative.
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Data Represented by
Alphanumeric | Numbers, letters, and other
data characters

Image data Graphic images and pictures
Audio data Sound, noise, or tones
Video data Moving images or pictures
Here are some examples of the difference between data and
information in life:
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Data:
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e A set of test scores ol el Filule e
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o A series of weather readings e

e A collection of images from a
security camera

Information: e
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e A customer database that can be Tt iy o3
used to send targeted marketing S I
g el Lealadia) (e
campaigns S ol
e A student portfolio that can be used | ¢S o odlll clis o
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to assess academic progress Ayl
o A weather forecast that can be used | oS+ &l ki
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to plan activities i L ey a

e A security footage that can be used
to investigate a crime

In some cases, people organize or process data mentally or
manually. In other cases, they use a computer. Where the
data comes from or how it is processed is less important than
whether the data is transformed into results that are useful
and valuable. This transformation process is shown in Figure
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The transformation process: applying knowledge by
selecting, organizing, and manipulating data
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The Characteristics of Valuable Information
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To be valuable to managers and decision makers, information
should have the characteristics described in Table
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Definitions
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Accessible
Jsasll (Say

Information should be easily accessible by
authorized users so they can obtain it in the right

format and at the right time to meet their needs.
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Accurate

Accurate information is error free. In some cases,
inaccurate information is generated because
inaccurate data is fed into the transformation
process. (This is commonly called garbage in,
garbage out [GIGO].)

oy 4380 e il shea L) oy eVl (any & oUad ) (e 3008 2a8a0) il sheall
s il AL Apus ULy ale any Lo 138 5) ygaill Aglee 8 4380 ye iy Jla)
iaa

Complete

Complete information contains all the important

facts.

ris 5301 L) 58 el Jnr o Aalel) 3lial) gaen e (5 5int ALS e ghea
Sl

Economical
Aalats)

Information should also be relatively economical
to produce. Decision makers must always balance
the value of information with the cost of
producing it.
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Flexible

4y

Flexible information can be used for a variety of

purposes.
Loal 2V (e de giie de sanal A yall Cila sheall aladinl (Sa

Relevant
ilia

Relevant information is important to the decision
maker. Information showing that lumber prices
might drop might not be relevant to a computer

chip manufacturer.
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Reliable

RS

Reliable information can be trusted by users. In
many cases, the reliability of the information
depends on the reliability of the data-collection
method. In other instances, reliability depends on
the source of the information. A rumor from an
unknown source that oil prices might go up might

not be reliable.
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Secure

44

Information should be secure from access by

unauthorized users.
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Simple

Information should be simple, not overly complex.
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Timely
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Timely information is delivered when it is needed.
Knowing last week’s weather conditions will not
help when trying to decide what coat to wear
today.
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Verifiable

Information should be verifiable. This means that you can
check it to make sure it is correct, perhaps by checking

many sources for the same information.
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SYSTEM CONCEPTS

System: A set of elements or components that interact to
accomplish goals.
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The elements themselves and the relationships among them
determine how the system works. Systems have inputs,

processing mechanisms, outputs, and feedback
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Components of a System: A system’s four components

consist of input, processing, output, and feedback.
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Input E—) Processing |m=====) Output

Feedback

System Performance and Standards

System performance can be measured in various ways.
Efficiency is a measure of what is produced divided by what
IS consumed. It can range from O to 100 percent. For
example, the efficiency of a motor is the energy produced (in
terms of work done) divided by the energy consumed (in
terms of electricity or fuel). Some motors have an efficiency
of 50 percent or less because of the energy lost to friction and

heat generation.
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Questions for review
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Which of the following statements is True/False?
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1-Statements of raw facts when formulated in a meaningful
way become information.(T)
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Information from raw facts when formulated in a meaningful

way, becomes data(F)
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Which of the following statements is True/False?

1. Efficiency is a measure of what is produced divided by
what is consumed. (True)

2. Efficiency is a measure of what is consumed divided
by what is produced. (F)

3. System performance can be measured in various ways.
(True)

4. Efficiency can range from 0 to 100 percent. (True)

5. The efficiency of a motor is the energy produced (in
terms of work done) divided by the energy consumed
(in terms of electricity or fuel). (True)

6. All motors have an efficiency of 50 percent or less.
(False)

7. Some motors have an efficiency of 50 percent or less
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because of the energy lost to friction and heat
generation. (True)
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Which of the following statements is True/False?

1. Efficiency is the only factor that affects system
performance. (False)

2. A motor with an efficiency of 100 percent would be
perfectly efficient. (True)

3. The efficiency of a motor can be improved by reducing
friction and heat generation. (True)

4. Energy efficiency is important because it can help to
reduce costs and environmental impact. (True)
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Choose the correct from Multiple Choices:
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1. Which of the following is a measure of system
performance?

o A. Efficiency
o B. Accuracy
o C. Reliability

2. What is the definition of efficiency?

F

o B. The ability to perform a task accurately and
quickly

o C. The ability of a system to withstand failures
o D. None of the above
3. What is the range of efficiency?

o B. 10 to 90 percent
o C. 20 to 80 percent
o D.30to 70 percent

4. Why do some motors have an efficiency of 50 percent
or less?

o A. Because of energy lost to friction and heat
generation

o B. Because they are not properly designed

11




o C. Because they are old and worn out

5. Which of the following is a benefit of improving the
efficiency of a motor?

o A. Reduced costs
o B. Reduced environmental impact
o C. Increased performance
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Choose the correct from Multiple Choices:

1. Which of the following is NOT a factor that affects the
efficiency of a motor?

o A. The type of motor

o B. The operating conditions

o C. The quality of the materials used
o D. The skill of the operator

2. Which of the following is a way to improve the
efficiency of a motor?

o A. Reduce friction

o B. Reduce heat generation

o C. Use more efficient materials
o D. All of the above

3. Which of the following is a benefit of using a more
efficient motor?

o A. Reduced energy consumption
o B. Reduced greenhouse gas emissions
o C. Increased lifespan of the motor
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o D. All of the above

4. What is the efficiency of a motor that produces 100
watts of work while consuming 200 watts of electrical
power?

o A.50%
o B.60%
o C.70%
o D.80%

5. Which of the following is a commonly used device for
measuring the efficiency of a motor?

o A. Wattmeter

o B. Torque meter
o C. Speedometer

o D. All of the above
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Efficiency is a relative term used to compare systems. For
example, a hybrid gasoline engine for an automobile or truck
can be more efficient than a traditional gasoline engine
because, for the equivalent amount of energy consumed, the
hybrid engine produces more energy and gets better gas
mileage.
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Effectiveness is a measure of the extent to which a system
achieves its goals. It can be computed by dividing the goals
actually achieved by the total of the stated goals. For
example, a company might want to achieve a net profit of
$100 million for the year using a new information system.
Actual profits, however, might only be $85 million for the
year. In this case, the effectiveness is 85 percent (85/100 = 85
percent).
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True/False

1. Effectiveness is a measure of how well a system
achieves its goals. (True)

2. Effectiveness can be computed by dividing the goals
actually achieved by the total of the stated goals. (True)

3. A company that achieves a net profit of $85 million
when its goal was $100 million has an effectiveness of
100%. (False)

4. A company that achieves a net profit of $85 million
when its goal was $100 million has an effectiveness of
85%. (True)

5. Effectiveness is the only measure of the success of a
system. (False)
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Multiple Choice

1. 1. Which of the following is the best definition of
effectiveness?

o A. The extent to which a system achieves its
goals.
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o B. The efficiency of a system in using its
resources.

o C. The quality of the outputs produced by a
system.

o D. All of the above.
2. 2. What is the formula for calculating effectiveness?

o A. Effectiveness = (Goals actually achieved) /
(Total stated goals)

o B. Effectiveness = (Goals actually achieved) -
(Total stated goals)

o C. Effectiveness = (Total stated goals) / (Goals
actually achieved)

o D. Effectiveness = (Goals actually achieved) *
(Total stated goals)

3. 3. A company that achieves a net profit of $85 million
when its goal was $100 million has an effectiveness of
what percentage?

o A.85%
o B.75%
o C.65%
o D.55%

4. 4. Which of the following is NOT an example of a goal
that could be used to measure the effectiveness of a
system?

o A. To increase customer satisfaction.
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o B. To reduce the number of errors in a production
process.

o C. To decrease the time it takes to complete a
task.

o D. To reduce the cost of producing a product.

5. 5. Which of the following is a benefit of measuring the
effectiveness of a system?

(@)

A. It can help to identify areas where
improvement is needed.

B. It can help to track progress over time.

(@)

C. It can help to make informed decisions about
resource allocation.

o D. All of the above.

Answers

(@)

1. A. The extent to which a system achieves its goals.

2. A. Effectiveness = (Goals actually achieved) / (Total
stated goals)

3. A. 85%
4. D. To reduce the cost of producing a product.
5. D. All of the above.
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Evaluating system performance also calls for using
performance standards. A system performance standard is
a specific objective of the system.

19




s il el lee performance standard systems!s¥) sutaa aladiad Uayf oUail olaf o callayy

Uil s Cara
INFORMATION SYSTEM:
As mentioned previously, an information system (IS) is a set
of interrelated elements or components that collect (input),
manipulate (process), store, and disseminate (output) data
and information, and provide a corrective reaction (feedback
mechanism) to meet an objective (see Figure). The feedback
mechanism is the component that helps organizations achieve
their goals, such as increasing profits or improving customer

Service.
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1- The feedback mechanism in an IS is the component that:
Provides a corrective reaction to meet an objective.(T)
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Multiple Choice

1. The feedback mechanism in an IS is the component that:

o A. Helps organizations achieve their goals.

o B. Provides a corrective reaction to meet an objective.
o C. Collects data and information.

o D. Manipulates data and information.

2. The main purpose of an information system (IS) is to:

o A. Collect, manipulate, store, and disseminate data and
information.
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B. Provide a corrective reaction to meet an objective.
C. Help organizations achieve their goals.
D. All of the above.

. Which of the following is NOT an example of an IS?

A. A customer relationship management (CRM) system
B. An enterprise resource planning (ERP) system

C. A spreadsheet program

D. A web browser

Which of the following is a benefit of using an I1S?

A. Improved decision-making

B. Increased efficiency and productivity
C. Improved customer service

D. All of the above

. Which of the following is a challenge of implementing an

IS?

A. The high cost of developing and maintaining an 1S
B. The need to train employees on how to use the IS
C. The risk of security breaches

D. All of the above
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Multiple Choice
1. Which of the following is a component of an 1S?

a. A. Hardware
b. B. Software
c. C. Data
d. D. All of the above
2. Which of the following is a type of 1S?

A. Transaction processing system (TPS)
A. Management information system (MIS)
A. Decision support system (DSS)

A. Executive information system (EIS)

D. All of the above

™o 0 T W
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3. Which of the following is a challenge of using IS in a
global business environment?

a. A. Cultural differences
b. B. Language differences
c. C. Regulatory differences
d. D. All of the above
4. Which of the following is a best practice for
implementing an 1S?
a. A. Involve users in the planning and development
process
b. B. Provide adequate training to users
c. C. Test the IS thoroughly before deploying it
d. D. All of the above
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Input, Processing, Output, Feedback
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Input

In information systems, input is the activity of gathering and
capturing raw data. In producing paychecks, for example, the
number of hours every employee works must be collected
before paychecks can be calculated or printed. In a university
grading system, instructors must submit student grades
before a summary of grades for the semester or quarter can
be compiled and sent to the students.
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Processing

In information systems, processing means converting or
transforming data into useful outputs. Processing can involve
making calculations, comparing data and taking alternative
actions, and storing data for future use. Processing data into

useful information is critical in business settings.
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Multiple Choice

[Q-1]Which of the following is NOT an example of
processing data in an information system?

o A. Calculating the total sales for a month.
o B. Sorting a list of students by name.
o C. Merging two lists of students into one.
o D. Printing a report of students GPA.

[Q-2]Which of the following factors can affect the
performance of processing in an information system?

o A. The type of processing being performed
o B. The amount of data being processed

o C. The speed of the computer hardware

o D. All of the above
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1. What is the definition of processing in information
systems?

—

B. Storing data for future use.
C. Analyzing data to identify trends and patterns.
D. Communicating data to users.
2. Why is processing data into useful information critical
in business settings?
A. To make informed decisions.
B. To improve efficiency and productivity.
C. To increase customer satisfaction.
D. All of the above.
3. Which of the following is a type of processing in an
information system?
A. Batch processing
B. Online processing
C. Real-time processing
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p. All of the above
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Processing can be done manually or with computer
assistance. In a payroll application, the number of hours each
employee worked must be converted into net, or take-home,
pay. Other inputs often include employee ID number and
department. The processing can first involve multiplying the
number of hours worked by the employee’s hourly pay rate
to get gross pay. If weekly hours worked exceed 40, overtime
pay might also be included. Then deductions—for example,
federal and state taxes, contributions to insurance or savings
plans—are subtracted from gross pay to get net pay.
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After these calculations and comparisons are performed, the

results are typically stored. Storage involves keeping data
and information available for future use, including output,

discussed next.
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Multiple Choice
1. What is the purpose of storing data and information?

o A. To keep it available for future use.
o B. To protect it from unauthorized access.
o C. To improve the performance of processing.

2. Which of the following is NOT an example of a storage
device in an information system?

o A. Hard disk drive
o B. Solid state drive
o C. Optical disc

3. What is the difference between primary and secondary
storage in an information system?

o A. Primary storage is volatile, meaning that data is lost
when the computer is turned off. Secondary storage is non-
volatile, meaning that data is retained even when the
computer is turned off.

o B. Primary storage is used to store data that is currently
being processed, while secondary storage is used to store
data that is not currently being processed.

o C. Primary storage is faster and more expensive than
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secondary storage.

4. Which of the following is a factor to consider when
choosing a storage device for an information system?

o A. The type of data being stored
o B. The amount of data being stored
o C. The speed of the storage device

5. Which of the following is a best practice for storing data
and information in an information system?

@)

A. Back up data regularly.
o B. Use strong passwords to protect data.
o C. Store data in a secure location.

- D. All of the above
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Output

In information systems, output involves producing useful
information, usually in the form of documents and reports.
Outputs can include paychecks for employees, reports for
managers, and information supplied to stockholders, banks,
government agencies, and other groups. In some cases,
output from one system can become input for another. For
example, output from a system that processes sales orders

can be used as input to a customer billing system.
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Feedback

In information systems, feedback is information from the
system that is used to make changes to input or processing
activities. For example, errors or problems might make it

necessary to correct input data or change a process.

Consider a payroll example. Perhaps the number of hours an
employee worked was entered as 400 instead of 40.
Fortunately, most information systems check to make sure
that data falls within certain ranges. For number of hours
worked, the range might be from 0 to 100 because it is
unlikely that an employee would work more than 100 hours

in a week. The information system would determine that 400
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hours is out of range and provide feedback. The feedback is
used to check and correct the input on the number of hours
worked to 40. If undetected, this error would result in a very
high net pay on the printed paycheck
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Feedback is also important for managers and decision

makers. For example, a furniture maker could use a

computerized feedback system to link its suppliers and

plants. The output from an information system might indicate
that inventory levels for mahogany and oak are getting low—

a potential problem. A manager could use this feedback to

decide to order more wood from a supplier. These new

inventory orders then become input to the system. In addition
to this reactive approach, a computer system can also be
proactive—predicting future events to avoid problems. This
concept, often called forecasting, can be used to estimate
future sales and order more inventory before a shortage
occurs. Forecasting is also used to predict the strength and
landfall sites of hurricanes, future stock-market values, and

who will win a political election.
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Multiple Choice

1. What is the definition of feedback in information
systems?

o B. Information from the system that is used to evaluate its
performance.

o C. Information from the system that is used to
communicate with users.

o D. Information from the system that is used to store data.

2. Which of the following is an example of feedback in an
information system?

o A. An error message that is displayed when a user enters
invalid data.

o B. A report that shows the number of sales for the month.

o C. A graph that shows the trend of customer satisfaction
over time.

3. What is the purpose of feedback in an information
system?

o A. To improve the performance of the system.

o B. To reduce errors.

o C. To improve the user experience.
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4. Which of the following is a benefit of using feedback in
an information system?

o A. Increased efficiency and productivity
o B. Improved decision-making
o C. Reduced costs

5. Which of the following is a challenge of using feedback
in an information system?

o A. Ensuring that feedback is accurate and timely.
o B. Implementing changes based on feedback.

o C. Communicating feedback to users in a way that is easy
to understand.

- D. All of the above
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Manual and Computerized Information Systems
Lo gaall g Ay gl cila gleal) alii
As discussed earlier, an information system can be manual or

computerized.
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Computer-Based Information Systems
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A computer-based information system (CBIS) is a single
set of hardware, software, databases, telecommunications,
people, and procedures that are configured to collect,

manipulate, store, and process data into information.
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The components of a CBIS are illustrated in Figure.
Information technology (IT) refers to hardware, software,
databases, and telecommunications. A business’s technology
infrastructure includes all the hardware, software,
databases, telecommunications, people, and procedures that
are configured to collect, manipulate, store, and process data
into information. The technology infrastructure is a set of
shared IS resources that form the foundation of each

computer-based information system.
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Hardware
Hardware consists of computer equipment used to perform
input, processing, and output activities
Cifanal)
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Input devices include keyboards, mouse and other pointing
devices, automatic scanning devices, and equipment that can
read magnetic ink characters. Investment firms often use
voice-response technology to allow customers to access their
balances and other information with spoken commands.
Processing devices include computer chips that contain the
central processing unit and main memory. Advances in chip
design allow faster speeds, less power consumption, and

Iarger storage capamty. Processor speed is also Important.
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Multiple Choice

Which of the following is an example of an input device?
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A. Keyboard

B. Mouse

C. Scanner

'D. Al of the above

Which of the following is an example of a processing device?

A. CPU
B. Main memory
C. Processor chip

Which of the following is NOT a factor that affects processor
speed?

A. The number of cores

B. The clock speed

C. The type of processor chip

Which of the following is a benefit of using advanced chip
design?

A. Faster speeds

B. Less power consumption

C. Larger storage capacity

Which of the following is a challenge of using advanced chip
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design?

A. Higher cost
B. Increased complexity
C. Security risks
D. All of the above
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Today’s more advanced processor chips have the power of
1990s-era supercomputers that occupied a room measuring
10 feet by 40 feet. A large IBM computer used by U.S.
Livermore National Laboratories to analyze nuclear
explosions might be the fastest in the world (up to 596
teraflops—596 trillion operations per second).

S Ay il Aa ) 38 ) A8leall 53 sa0aS 8 a5 o sl L Y clalladll 318 ) aias
5ol Gliae 403id Y) pSl IBM s 058 8 e 40 (B ol 10 Leinbue a5 43¢ Jais
ke Gl 5596 — @il 8 (596 ) deay) allall B g sl s &g gill iyl il A, 5aY) Ayl )

(A

The super fast computer, called Blue Gene, costs about $40
million. Computer imagery companies such as Mental
Images of Germany and Pixar of the United States also need
high processor speeds to produce award-winning images.
Image technology is used to help design cars, such as the
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sleek shapes of Mercedes-Benz vehicles. Small, inexpensive
computers are also becoming popular. The One Laptop Per
Child (OLPC) computer, for example, costs under $200. The
Classmate PC by Intel will cost about $300 and includes
some educational software.15 Both computers are intended
for regions of the world that can’t afford traditional personal

computers.
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The many types of output devices include printers and
computer screens. Another type of output device is printer
kiosks, which are located in some shopping malls. After
inserting a flash disc or memory card from a computer or
camera, you can print photos and some documents. Many

special-purpose hardware devices have also been developed.
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Software

Software consists of the computer programs that govern the
operation of the computer. These programs allow a computer
to process payroll, send bills to customers, and provide
managers with information to increase profits, reduce costs,
and provide better customer service. With software, people
can work anytime at any place. Software that controls
manufacturing tools, for example, can be used to fabricate
parts almost anywhere in the world. For example, Fab Lab
software controls tools such as cutters, milling machines, and
other devices. One Fab Lab system, which costs about
$20,000, has been used to make radio frequency tags to track
animals in Norway, engine parts to allow tractors to run on
processed castor beans in India, and many other fabrication
applications.
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The two types of software are system software, such as
Microsoft Windows, which controls basic computer
operations including start-up and printing, and applications
software, such as Microsoft Office 2015, which allows you to
accomplish specific tasks including word processing or
creating spreadsheets. Software is needed for computers of
all sizes, from small handheld computers to large
supercomputers. Although most software can be installed
from CDs, many of today’s software packages can be
downloaded through the Internet.
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Sophisticated application software, such as Adobe Creative
Suite 3, can be used to design, develop, print, and place
professional-quality advertising, brochures, posters, prints,

and videos on the Internet
pagsdcllay y s aneail (Adobe Creative Suite 3 Jie ¢ ) shiall ditadaill sal sl alasivl (Say
k-l.l\)lv?‘L;S:4.)5“)3;\Sdpﬁ%ﬂém)ub}h}uwju%)Quk]

Databases

A database is an organized collection of facts and
information, typically consisting of two or more related data
files. An organization’s database can contain facts and
information  on  customers, employees, inventory,
competitors’ sales, online purchases, and much more. Most
managers and executives consider a database to be one of the
most valuable parts of a computer-based information system.
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However, making databases accessible can pose risks.
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1. Which of the following is NOT an output device?
(A) Printer (B) Computer screen

(C) Printer kiosk (D) Input device

2. Where are printer kiosks typically located?
(A)In'some shopping malls (B) In offices
(C) In homes (D) In schools
3. What can you print from a printer kiosk?
(A) Photos and Some documents (B) Only photos
(C) Only documents (D) None of the above
4. What are special-purpose hardware devices?
(A) Output devices that are designed for a specific purpose

(B) Input devices that are designed for a specific purpose

—

40




(D) None of the above

1. What are the two main types of software?

(A) System software and applications software
(B) Hardware software and software software
(C) Operating systems and databases

(D) None of the above

2. What is one example of applications software?
(A) Microsoft Windows 10

(B) Microsoft Office 2015

(C) Adobe Creative Suite 3

[Q-3]. What is a database?

(B) A type of computer program

(C) A type of hardware device

41




(D) None of the above

4. What is the risk of making databases accessible?
(A) Data breaches

(B) Cyber attacks

(C) Identity theft

(D) All of the above

Telecommunications, Networks, and the Internet

Telecommunications is the electronic transmission of
signals for communications, which enables organizations to
carry out their processes and tasks through effective
computer networks. The Associated Press was one of the first
users of telecommunications in the 1920s, sending news over
103,000 miles of wire in the United States and almost 10,000
miles of cable across the ocean. Today, telecommunications
Is used by organizations of all sizes and individuals around

the world.
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Networks connect computers and equipment in a building,
around the country, or around the world to enable electronic
communication. Investment firms can use wireless networks
to connect thousands of investors with brokers or traders.
Many hotels use wireless telecommunications to allow guests
to connect to the Internet, retrieve voice messages, and
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exchange e-mail without plugging their computers or mobile
devices into an Internet connector.

Wireless transmission also allows aircraft drones, such as
Boeing’s Scan Eagle, to fly using a remote control system

and monitor buildings and other commercial establishments.
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The Internet is the world’s largest computer network,
consisting of thousands of interconnected networks, all freely
exchanging information. Research  firms,  colleges,
universities, high schools, and businesses are just a few

examples of organizations using the Internet.
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People use the Internet to research information, buy and sell
products and services, make travel arrangements, conduct
banking, download music and videos, and listen to radio
programs, among other activities. Increasingly, the Internet is
used for communications, collaboration, and information
sharing. Internet sites like MySpace (www.myspace.com)

and FaceBook (www.facebook.com) have become popular
places to connect with friends and colleagues. Some people,
however, fear that this increased usage can lead to problems,
including criminals hacking into the Internet and gaining

access to sensitive personal information
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Large computers, personal computers, and today’s cell
phones, such as Apple’s iPhone, can access the Internet.32
This not only speeds communications, but also allows people
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to conduct business electronically. Some airline companies
are providing Internet service on their flights so that travelers
can send and receive e-mail, check investments, and browse
the Internet. Internet users can create Web logs (blogs) to
store and share their thoughts and ideas with others around
the world. Using podcasting, you can download audio
programs or music from the Internet to play on computers or
music players. One of the authors of this book uses podcasts
to obtain information on information systems and
technology. You can also record and store TV programs on
computers or special viewing devices and watch them later.
Often called place shifting, this technology allows you to
record TV programs at home and watch them at a different

place when it’s convenient.
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The World Wide Web (WWW), or the Web, is a network of
links on the Internet to documents containing text, graphics,
video, and sound. Information about the documents and
access to them are controlled and provided by tens of
thousands of special computers called Web servers. The Web
Is one of many services available over the Internet and
provides access to millions of documents. New Internet
technologies and increased Internet communications are

collectively called Web 2.0.
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People

People can be the most important element in most computer-
based information systems. They make the difference
between success and failure for most organizations.
Information systems personnel include all the people who
manage, run, program, and maintain the system. Large banks
can hire IS personnel to speed the development of computer-
related projects. Users are people who work with information
systems to get results. Users include financial executives,
marketing representatives, manufacturing operators, and

many others.
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Procedures

Procedures include the strategies, policies, methods, and
rules for wusing the CBIS, including the operation,
maintenance, and security of the computer. For example,
some procedures describe when each program should be run.
Others describe who can access facts in the database or what
to do if a disaster, such as a fire, earthquake, or hurricane,
renders the CBIS unusable. Good procedures can help
companies take advantage of new opportunities and avoid
potential disasters. Poorly developed and inadequately
implemented procedures, however, can cause people to waste
their time on useless rules or result in inadequate responses

to disasters, such as hurricanes or tornadoes.
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BUSINESS INFORMATION SYSTEMS

The most common types of information systems used in
business organizations are those designed for electronic and
mobile commerce, transaction processing, management
information, and decision support. In addition, some
organizations employ special-purpose systems, such as
virtual reality, that not every organization uses. Together,
these systems help employees in organizations accomplish
routine and special tasks—from recording sales, processing
payrolls, and supporting decisions in various departments, to
providing alternatives for large-scale projects and
opportunities. Although these systems are discussed in
separate sections in this chapter and explained in more detail
later, they are often integrated in one product and delivered
by the same software package (see Figure ). For example,
some enterprise resource planning packages process

transactions, deliver information, and support decisions.
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Electronic and Mobile Commerce
Alaiall 5 4 5 yiSIY1 3 el

E-commerce involves any business transaction executed
electronically between companies (business-to-business, or
B2B), companies and consumers (business-to-consumer, or
B2C), consumers and other consumers (consumer-to-
consumer, or C2C), business and the public sector, and
consumers and the public sector. You might assume that e-
commerce is reserved mainly for consumers visiting Web
sites for online shopping. But Web shopping is only a small
part of the e-commerce picture; the major volume of e-
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commerce—and its fastestgrowing segment—is business-to-
business (B2B) transactions that make purchasing easier for
corporations. This growth is being stimulated by increased
Internet access, growing user confidence, rapidly improving
Internet and Web security, and better payment systems.
PayPal, an e-commerce payment system, for example,
processes about $1.5 billion in e-commerce transactions
annually
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[Q-1]. Which of the following is NOT a type of
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telecommunications network?

(A) Local area network (LAN)

(B) Wide area network (WAN)

(C) Metropolitan area network (MAN)
(D) Cellular network

2. Which of the following is the largest computer network in
the world?

(A) World Wide Web (WWW)
(B) Internet
(C) Intranet
(D) Extranet

3. Which of the following is NOT a service provided by the
internet?

(A) Email

(B) File sharing

(C) Web browsing

(D) Voice over internet protocol (\VVolP)

4. Which of the following is NOT a type of e-commerce
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transaction?

(A) Business-to-business (B2B)
(B) Business-to-consumer (B2C)
(C) Consumer-to-consumer (C2C)

(D) Government-to-citizen (G2C)
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5. Which of the following is a device that connects computers
and other devices on a network?

(A) Router (B) Switch (C) Modem (D) All of the above

6. Which of the following is a protocol used to transmit data
over the internet?

(A) TCP/IP (B) HTTP (C) HTTPS (D) All of the above

7. Which of the following is a type of malware that can steal
personal information?
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(A) Virus (B) Trojan horse (C) Spyware (D) All of the above

8. Which of the following is a best practice for protecting
your privacy online?

(A) Use strong passwords and keep them confidential.

(B) Be careful about what information you share on social
media.

(C) Install and keep up-to-date security software on your
devices.

(D) All of the above
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1. Telecommunications is the electronic transmission of
signals for communications. (True)

2. The Associated Press was one of the first users of
telecommunications in the 1920s. (True)

3. Networks connect computers and equipment in a building,
around the country, or around the world to enable electronic
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communication. (True)

4. The Internet is the world’s largest computer network,
consisting of thousands of interconnected networks. (True)

5. The World Wide Web (WWW), or the Web, is a network
of links on the Internet to documents containing text,
graphics, video, and sound. (True)

6. Procedures include the strategies, policies, methods, and
rules for using the CBIS, including the operation,
maintenance, and security of the computer. (False)
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The internet is a decentralized network, meaning that it is not
controlled by any single entity. (True)

The internet is used by billions of people around the world
for a variety of purposes, including communication,
education, and entertainment. (True)

The internet is a valuable tool for businesses of all sizes, as it
allows them to reach a global audience and conduct
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transactions electronically. (True)

The internet has also had a significant impact on society,
changing the way we communicate, learn, and work. (True)

However, the internet also poses some challenges, such as the
spread of misinformation and the exploitation of vulnerable
users. (True)

Here is a more challenging question:

The internet is a safe and secure place to conduct financial
transactions. (False)
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Chapter 2

Microprocessor



Chapter 2: Microprocessor
A a) ciladleal); S Juadl)
The processor: It is the main part that drives the work of the personal
computer. It is the brain or engine of this amazing machine. It is the
operator that can transfer the commands of our “programs” to the
computer. The processor is the part that knows how to add and subtract. As

well as performing simple logical tasks
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- In mainframes, the operator is called the central operating unit "Central
processing unit” or "CPU", and in the field of miniaturized "micro" or small

computers, the operator is usually called a microprocessor.
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Central processing unit

CPU i) Jauds™ 4538 yal) dallaal) 322
Itis called the central operating unit or central processing unit, which is the
brain of the computer and its basic unit. This is where the data entered is

processed.  This unit, in turn, is divided into three main sections:
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Arithmetic Logic Unit shidi; sl sas ()
Control Unit sl saa (2

Memory Unit 91 s (z
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Unit of arithmetic and logic
In it, mathematical calculations are performed on data, such as addition
"+" subtraction "-", multiplication "*", division "/" Addition "+",

subtraction "-", multiplication "*" and division........ etc

As well as making logical comparisons that are provided with the
computer, according to special instructions such as:

"Gl M=t phll g ! aead) Jie il e mathematical calculations dabeall Clilasll o) ) Led S

L Addition "+", subtraction "-", multiplication "*" and division " / " &l 5
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Greater than">" "<t o
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Control unit

This unit is used to transfer the results of data processing from one unit to
another (from the arithmetic and logic unit to memory, for example), and
transfer the results outside the computer via a display screen, for example,
or a printer, or to a storage unit....... and so on. It is responsible for

organizing and coordinating the relationship between all units of the device
&) ) Jaly " e s ,SIA ) shaial) 5 cilal) Bas 5 e " (5 5AY saa 5 e il Aadles il Ji Bas gl 038 i
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Internal Store Unit

It stores the data being processed in addition to the programs used in the
processing. In general, this memory consists of a group of registers, each
of which has an address that can be used to write to or read from. It is
customary to call it RAM Random Access Memory, as it is accessed in a
random, “direct” way, and therefore it is considered a fast and temporary

storage method. One of its characteristics is that all the data and
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information it contains are erased once the power is disconnected from the
device. Therefore, the data and programs that are to be kept or referred to

later must be stored in the external memory.
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Here are some true/false questions

The processor is the main part of a personal computer. (True)

The arithmetic and logic unit performs mathematical calculations on data.
(True)

The control unit transfers data between different units of the computer.
(True)

The internal store unit stores data and programs being processed. (True)
The processor is also responsible for making logical comparisons. (True)
(i) . oadill el Jlea (e il ¢ all ot mlladll
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Here is an explanation for each question:

The processor is the central processing unit (CPU) of the computer. It is
responsible for executing all of the instructions that are given to the
computer.

The arithmetic and logic unit (ALU) is a part of the CPU that performs
mathematical calculations and logical comparisons.

The control unit is another part of the CPU that is responsible for controlling
the flow of data between different parts of the computer.

The internal store unit, also known as main memory, is a type of memory
that is used to store data and programs that are being processed by the
CPU.
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The processor is also known as the central processing unit (CPU). (True)

The ALU is responsible for performing all mathematical calculations on
data. (True)

The control unit is responsible for fetching instructions from memory and
executing them. (True)

The internal store unit is also known as the random access memory (RAM).
(True)

The processor is responsible for all of the functions of the computer. (False)
Here is an explanation for each question:

The processor is also known as the central processing unit (CPU).

The ALU is responsible for performing all mathematical calculations on
data. However, it is important to note that the ALU is just one part of the
CPU. The CPU also has other components, such as the control unit and the
registers.

The control unit is responsible for fetching instructions from memory and
executing them. However, the control unit is not responsible for performing
the actual calculations or comparisons. Those functions are performed by
the ALU.

The internal store unit is also known as the random access memory (RAM).
RAM is a type of memory that can be accessed quickly and randomly. This
makes it ideal for storing data and programs that are being processed by
the CPU.

The processor is responsible for many of the functions of the computer, but
it is not responsible for all of them. For example, the input/output devices,
such as the keyboard and monitor, are not controlled by the processor.
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First: What are the types of processors and what companies manufacture
them? We first start with the most important and most famous

processors in order:
A0 50 a1 e s Y € L i) S0 by ) 15 L £ Y5
Intel :owids,s -1
Intel puts for us many processors that occupy the leading position in the

world, as it monopolizes about 70% of the processor market:
s lallaal) g (30 %70 s Sias s allall L85 jlaall S e Tsim 1 g cladleall (e dpandl JiF Lialal qas

Pentium 4 : gea

The speeds of this processor range from 1.4 GHz to 3.06 GHz today
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celeron gtea
The famous processor, also CELERON, was called the low-income
processor, as Intel relied on this processor to build inexpensive computer

systems. The speed ranges between 1.7 and 2 GHz.
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Xeon : gl
The Xeon processor is considered one of the best that Intel has produced
in the field of supporting devices with multiple processors (the device has
more than one processor), and this technology is often used in workstations

and servers.
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ITANIUM : ga
This processor is considered one of the first processors to support bit64,
while previous processors are of the bit32 type. This processor has been
supported to be the basis in many servers. This processor has included three
levels of cache, including 512 kilograms from the second level and three
megabytes or one and a half megabytes from the third level. Intel launched
the improved version of this processor and called it ITANIUM 2, where

the speed of this processor reached one gigahertz.

OS5 llaall 138 aea &5 385 32Dt s (e o Al Cilallaall Laiyy 64Dt dac lall Cilallaall J) 5f (pa gellaal) 138 yiny

Lo 435 U 5 sinaall s SLS 512 Lia CaCh o il sinsa A3 llaall 138 Gania 385 il puadl g S 3 () 52

Glias Gun ITANIUM 2 Leias s gllaall 138 (e diaall il Jul Con jla 285 CE (5 sisall (o Lage Gy 2al 5
a0 3ion Ln ) lladdl 138 (o de

AMD  ciatas
There are AMD processors, and the important question here is what is the
convincing reason that makes the buyer accept the processor made by
AMD and leave the processors from Intel. AMD processors are equivalent
in performance to Intel processors and may even outperform them in many
cases, knowing that AMD processors are often sold for half the price of

Intel processors.

& yis AMD e (e glnall o dis (5 idall daag (s3) aiiall o) La s L aled) 1saadl s AMD 4S ) Gladlas llin
Cilalles o alall g 8 88 Yl A Ll sin o8 5 Ji6 cilallas 6101 8 5 3) 5 AMD 48 53 lallas o) | Jiif (e cilalledl)
il e clallaall G Caan LWle gl AMD

Electronic Data Processing (EDP)

This section aims to introduce the types of data and how data is represented
in computers, then the steps and procedures for central operation of the
CPU or processor, with a presentation of the internal components of the

central operating unit.
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:Data — analoque and digital a4 g — e

Electronic signals take one of two forms: analog signals or digital signals.
Analog signals are represented in a continuous wave, which is in the form
of oscillations that vary in high and low. These signals express sound,
temperature, speed, and other natural phenomena. It can be said that sounds
can be stored analogously on tape recorders and can be heard again in the
form of sound waves, but the computer can only deal with digital data. It
can be likened to a continuous line of zeros and ones (1s, 0s).
il ol jLay) Jiais Digital &l i LY s Analog &kl c Lay) Le Il sl dy sSIy) e jLay) 33k
2 5o pull 5551 pall A a5 Cgeall o i LEYY a3 a5 (RlEASY 5 L Y b AT Cilidd JS8 5 Ao A s B
IS5 e Lpnam 33l (S lammsal) Ll y5 e Uy 5L Ly 335 (S Sl pua¥) 0l Sl (g Apmalall a5l (o ol
On Jamia Jads Lggands (S 1 (a5 a2 1 il e V) Jaaty (o gl ¥ o) (05 5 581 5 50 i o il 0
(18, 05) Sl 5 Jlaal)
It is known that the world is currently moving toward generalizing the use
of digital signals and systems in communications, such as satellite systems
and telephone communications, and even in recording music with Laser
Disks or Compact Disks for short (CD).

VLY g e liall L) alai Jie VUiV 8 dad ) alail) g <ol HLEY) alaid avend ) Glla asdy allall G Gig yeall (ga g
) _baial s Compact Disk dda siaall <l b i Laser Disk Ll <l shuly i sal) Qi 8 s 5 daiilel)
.(CD)

The method used to store music in analog wave form on magnetic tapes is
based on the fact that the recording heads will arrange the magnetic
material on the tape in different densities depending on the degree of
fluctuation in the analog signal. But when recording digital signals, this
data is recorded in the form of a successive number of very small areas,
some of which are (0) and some of which are not magnetized (1).
Therefore, dealing with digital signals or data is characterized by the

following: -
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1- Accuracy of data storage and speed of retrieval. If we have a magnetic
cylinder or an optical cylinder with digital data on it, the process of
repeated copying from the original cylinder or from the copied cylinder to
other cylinders will provide us with copies that are completely identical to
the original. While repeatedly copying analog data will lead to copies of
lower quality than the original copy due to the inaccuracy of copying

storage densities from time to time.
gl Alae (8 A ) iy Ll 4 gain Al shans) 5l Adaikae A5 shass) Lipal (IS 1308 Lo la yid de ju g bl o 535 483 -
gl )5 Ly Ll Jaa S Al sty Uagas (5 a1 il shand ) 34 puial) 230 shansd) (g sl Alal) 4l shau¥) (e Sl
AT B ye (ge o R S e 483 aaad | las Al Al (e 5 g S8 easd ) Uil gpas Ay plalil) bl
2- Digital data is easy to encrypt and then re-decode again, and this makes
it very easy to deal with, especially in the fields of communications and

satellites.
Leze Jalxill 1 Jgsr 138 5 Decoding s il 5 5 5 sl o2 &li sale) 23 ENcOding W i Jeas eyl bl of -2
Aseliall LYy claiyl clas b dald
3- Digital data alone can be entered into a computer for operation.
Therefore, it is easy to connect digital systems to computers in general.
But why does the computer only deal with digital data? This is certainly

due to the nature of the computer, which will become clear immediately.
oy Canlally Rl il o ) iy (of Sl (pm 438 1305 Leituli) ol ) Lgdln) 5 o Lo 5 Sy a3l i) o -3
Adle
Vs i Lo 55 canlall Gala ) s s 2SI 138 L a5l LA e Y] canlal) Jalay Y 13L (S1

Analog signals are represented in a continuous wave. (True)
Analog signals are used to store sound on tape recorders. (True)
Digital signals are represented as a sequence of zeros and ones. (True)

The world is moving towards generalizing the use of digital signals and
systems in communications. (True)

Digital data is easy to encrypt and decrypt. (True)

Digital data alone can be entered into a computer for operation. (True)

61



Here is an explanation for each question:

Analog signals are represented in a continuous wave that varies in
amplitude and/or frequency. Digital signals are represented as a sequence
of discrete values, such as zeros and ones.

Analog signals are used to store sound on tape recorders. The sound
waves are converted into an electrical signal, which is then recorded on the
tape. When the tape is played back, the electrical signal is converted back
into sound waves.

Digital signals are represented as a sequence of zeros and ones. This
makes them easy to process and store in computers.

The world is moving towards generalizing the use of digital signals and
systems in communications. This is because digital signals are more
immune to noise and interference than analog signals.

Digital data is easy to encrypt and decrypt. This is because digital data can
be represented as a sequence of mathematical operations.

Digital data alone can be entered into a computer for operation. This is
because computers can only process digital data.
(iin) B painse A g (8 4 ylalill ) LAY e oy
(isin) Ak ,8Y) Ellase o @ gaall o A Ay bl <l LY i
(sisin) laal gl 5 Jlaat) (pe AluluS dud Hl) el HLaY) Jias o
(oiin) YLtV 3 e 5l Aadai¥) 5 il JLEY) aladid apend sai allall 4ny
(iuin) Lo il Gl g 48 Il Clll) 85 el (g0
(iin) (ol 53 pnnalll ) a5 daad )l lbad) JA) (S
il IS 7 5 b L
ool (o ALl Al 1) ol JLEY) S 5y 23 i) gl 5 ) 3 AT S jpaane A e (B Ay plaliil) ) LAY JiS
laal gl lea¥ Jia ddliadiall
iz gl s Al 568 5 L8] ) A peall s sall Jy st oy Ay Y1 CBlaaan e gl (0 5350 & Sl ) JLEY) pasiud
A il g ) (5530 8 0 Al eS8 LAY gt oy elay 5l Jndi die Ty 5l e el 13 2m,y
el 8 jead e g 3aill s dallaal) dlgas Lelany 1385 ilanl gl 5 laa) (he AluluS dpad I il JLEY) Jiial oy
eliia guall Ao glia ST Ayl ol JLEY) Y Glld 5 VLAY A D)1 Aadail) 5 ol LAY aladiind ageni s alladl 4ny
gkl el JLEY) e Jalall
Aplal cilleall (e ALl Lelias (S Aaad U il (Y @lldy L i ol 2l il 5835 Jeusd) (10
ui e 5)) ULl Anllae LeiSay i saaasl) 8 gl oY el Jeill i gaaSll (W Waas 5 dad )l i) JS) (S

Analog signals are more accurate than digital signals. (False)
Digital signals are more immune to noise than analog signals. (True)
Digital data can be compressed more easily than analog data. (True)

Digital signals can be transmitted over longer distances without distortion
than analog signals. (True)
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Digital signals are more expensive to process and store than analog
signals. (False)

Here is an explanation for each question:

Analog signals are not more accurate than digital signals. In fact, digital
signals can be more accurate than analog signals, depending on the
application.

Digital signals are more immune to noise than analog signals. This is
because digital signals can be easily regenerated and amplified without
distortion.

Digital data can be compressed more easily than analog data. This is
because digital data can be represented as a sequence of bits, which can
be compressed using a variety of algorithms.

Digital signals can be transmitted over longer distances without distortion
than analog signals. This is because digital signals can be easily
regenerated and amplified without distortion.

Digital signals are not more expensive to process and store than analog
signals. In fact, digital signals can be cheaper to process and store than
analog signals, depending on the application.

(s Uad) s I ol HLaY) (e 48s ST 4y plalail) <l sy
(hin) ALl il LY e elia suall da dlia ST 40ad ) ol JLEY)
(iin) Al bl (e ST A s Al 1) L) T oSy
(in) Al ol LAYl 4 lie 4585 G50 Jshal lilun e duad )l I LEY) Jla) (S
(s Uas) A plalil) ol HLEY) (pe A8ISS ST gy 35 5 A1) ) HLEY) Aallae 223

Il ISV L Lad
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Data Representation : i gis

Data representation is one of the basic rules for storing and operating data

in all computer systems. We have previously mentioned that computer
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memory consists of a huge number of electrical circuits that are made of
semiconductors, which are extracted from silicon. They are characterized
by the ability to pass current to an electrician with minimal effort and
without producing significant heat. Each circuit takes the form of an
extremely small transistor, which is an internal electrical switch that can
be turned to the open position, passing the electrical current to the closed

position, thus preventing the passage of the electrical current.
OS5 Ganlal) 3 S5 G LS T Gaws 85 lasdall alai apen (8 bl Qi g o 5 Apulul) ae ) 58l aal bl Qs uieg
s OsSalall 3ale e 2 Ak ) 5 Semiconductors <l sall slusl sale (e aiead i) A eSI il sall e Jila 220 (4
a5 all oalitall ) si 33 5ill JSE5 yila JS 3aliy | S35 ) ja it O 5 2 Jb (aeST Ll oy e 68l Coals
(6L 5 e aiad Blall a5 () (eI LN ) e il () Al gl Sy A1 (o S ke
e Data representation is the way that data is stored in computer
memory. Computer memory consists of many electrical circuits
that can be turned on or off.
e The state of each circuit represents a single bit of data.
Aall 5 803 B Ll AT g s A 48y Jlal) b cliLl) JiaS e
L i) o) Ll (i (Al Al gl 31 gall (h pand) (s igasasl) 58I (08T o
Ul e aaf g buila JS A Ji

This meaning can be imagined by what happens when we turn on or turn
off the light bulb again. But these integrated circuits have a very wide
range, meaning that a thin chip the size of half a finger can contain 300

million of these circuits.
a5 el 3 ALalSiall i) gall 038 Sy 5 AT 3 ye dilas ol 1 e laaall i Ladie Cuaay Lay inall 138 Jid3 Sy
i sall o34 (485l (ke 300 e s sind O (S gual) Cuai aaa & Chip 488 da )l e of i p L)
Since the situation has brought us to the point that the electrical circuit,

which is called in computer systems as Bit, has one of two possibilities,
either open ON or closed OFF, the question is how can the computer
recognize the entire letters of the alphabet, the numbers from 0 to 9, and
special signs such as signs (+ - =* (); .... and others). The situation requires
developing a system to encrypt this data using the binary system. To clarify
the idea, we will learn how to convert usual numbers from the decimal

system to the binary system.
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e Computers use a binary system of Os and 1s to represent all data,

including letters, numbers, and special symbols.

e This is done by assigning a unique binary code to each character.
Aalall 5 gall s Al 5 o all ey 8 Ly el s Jiiadl 1510 o U sSa Ul i i 500 5 3l p2sinss
ioa JSh a8 AU Se) Gued Gaob oo b Qi

: Representing information in the computergwiall & cila ghall Jia

From the above it is clear that the information in the computer is an
instruction or data. The instructions are a set of commands that the
computer is required to execute, and the data is a set of numbers, letters, or
values. In general, the command is the process to be executed, and the
statement subordinate to this command is the values on which this

command is required to be executed.
sthall el sY) e sana G b be Sladailld Gl i cilalad e 3 ke Crulall (8 il slaall O oy Brw laa
gl @l (aall s W 2uiis o sllaall Alaall 8 pa) Aale Aiaayg o ol Cag a5l 81 Ao sena (on L5 L 2uii o ulal) (50
Lo a1 138 2 o slladl) al) g8 5aY)
e Information in a computer is either instructions or data.
e |Instructions tell the computer what to do, and data is the

information that is processed.
by ol lagled Lal (& 53 sasaSll 853 g gall e slaall
Mgiallae 255 3 Cile glaall o il 5 alad agle Cang Loy 5 el Cilaglatl) i

: ExampleJtia

Add the number 2 to the number 3 3 i 12 ) aea
The order is the add 352 A s bl
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The data are numbers 2 and 3

The set of commands or instructions that are necessary to carry out a
specific operation is called a program. This program is recorded in the
RAM memory unit, and the CPU then executes these commands, one after
the other, in a sequential manner according to their recording in the

memory.

a5 el B SIA Bas 5 8 Jaay eali 5l 138 5 el (e Apne Aglae 350 o 3 A Clladal) 51 el Y1 de gana g
BSIAN (8 Lehinasi Conam A58 ) am (B DAY) 515 el el 531 038 iy CPU o

The question now is: How can a computer, which is made up of electrical
parts that cannot hear or see, store and deal with this data? To answer this
question, we must first find a way to represent this data in an image that
humans can understand, then convert this image into an image that a
computer can understand and deal with.

® bl o3 e Jalay s Jaing 0 (653 Y5 ant Y Al e 130 o 05l 5 5 conlall iy S (91 Jlgdl

3 5ma ) B saall o Jysat pl sl Leagl 5 ) sum (8 cililull 38 il 48, alagl Vol Lle gy bl 1aa e 2500
Lo Jalaill g Lgagh udall aadaiy

: The decimal number system sae3u s jéal st -1

The decimal numbers that we use are based on a system of
coefficients (numbers) and places with weight. These coefficients or
numbers are shown next to each other to form a decimal number, and each
coefficient has a weight that depends on its place in the number or what is
called the cell it is in. The coefficients are the numbers from zero to 9. The
weight of the places in Right to left is 1, 10, 100, 1000....etc.

ABLY) 5 cOlalaall 03 5 ¢ sl il Al 5 (a8 Y1) CBlbaall aldai e diie lgeadt s i) Ay 5 dall slacY)
Led 2 5a pall DAL o Lo Sl 23al) 3 ailSa o iy ()5 Jabae ISV (05805 L i faae () 5S) mnll Lgany ) g a5
& 1000 <100 10 €1 58 bl ) Cpadl o LAY 0559 ) Diea (e ald Y1 & O laall 5

Example :The decimal number 5721 can be represented as follows:
1SS Al (Kas 5721 (gl 22allsJlia

5721 =5x1000+7x100+2x10+1x1
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From the above, itis clear that it is possible to create many numerical
systems by choosing different bases. For example, we can propose the
quadrilateral system, which has a base of four, and the weights of its cells
from right to left are 1, 4, 16, etc., and its coefficients are the numbers from
zero to 3 (the missing base is 1). Therefore, the number 332 in the
quadrilateral system, its value in the decimal system is:

Al (521 oLyl ol ) 581 LSy Siad ¢ Ailie ausl AL 5 S Apte i slagl ISaWL 4l gy o Laes
Gl adde 5 (1 gl ) 3 I ia (he alBY) (& aBlalaas &l 16 ¢4 ] b)) Cpadl (o 43UA ) 3505 A
Do s piall Al 4l 065 el )l aldailly 332 sl

332=3x16+3x4+2x1 =62

2- The binary system:

:uﬁli'\l\ @LB.U\ -2

What the binary system expects is that its base number is 2, its
coefficients are the numbers 1, and its digits and their weights from right
to left are 1, 2, 4, etc.

B4 2l o bl ) Cadd) e L 35l s asUla g 1 B,V (8 A3Dlaa 5 2 saadl Al (LR Sl 40 655 L

Example :Convert the binary number 1010 to a decimal number
Gode 22 ) 1010 S 2l J sz dlia

1010=1"3+0"4+1"2+0°1=10

Example : Convert the binary number 11010 to a decimal number
Gode 2 ) 11010 S 32l J a2 dla

11010=1x16+1x8+0x4+1x2+0x1 =26

3- Representing information with electrical impulses:

ol gSl) il e slrall e -3
From the previous discussion, we knew that the computer stores and

deals with information in the form of electrical pulses. Therefore, we must
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convert the information (decimal numbers, letters, symbols, etc.) into the
form of electrical pulses that the computer can understand.

We all know the electrical switch that is found in every house. This
switch has only two positions: the electricity connection position (ON),
which is expressed by the number 1, and the electricity disconnection
position, OFF, which is expressed by the number 0.

Therefore, in the electrical circuit system, we only have two
numbers, 1.0. The fluid and appropriate numerical system that can be
represented by electrical circuits is the binary system, which uses the
numbers 1.0.

Therefore, the first step to storing information is to convert it to its
equivalent in the binary system, and after that it can be represented by
electrical pulses. Accordingly, we can represent any number, any letter,

and therefore any sentence within the computer’s memory.
s Lo Cuny IS AL jeS il IS8 e il slaall gn Jalay 5 ¢ 33 o) o L e 360 2 280al)
Meagd unlall gl 8l 5eS il 3 ) sem () (&L sl echgpall oy plall o8 Y1) o slaal
folldie i s (ON) sleSl Jina 5 gy b (lania s 4 ikl 138 J3ie IS (8 250 63 (A seS) il a3 LIS
0p3L ey s OFF sbeSll S g5 1
sl aliiad Ky (53l 5 cnliall g Jiloaad) (ga2al) alaill 5 1,0 Loa Jadd (paad 5 (5 g Linal aan g0 Y A el i gl ol 8 Ul
1,0 Ol pading 3 U aUail) s 450 S
Ll e s 3L 5 i LeLilad (S el ny g D Alailly LIS, Lo ) Lol gt (b il shaal) (0 5380 1591 5 shaild el
alal) 5,803 Jals Alaa (ol Ml 5 Caya o ¢l 6 il gadaiass
Example : Represent the binary number 1010 with electrical pulses

Al S Sty 1010 Al aaxl) Jis

1 0 1 0

Example : Represent the binary number 11101 with electrical pulses

A0l S iliary 111071 AN 2aell Jia s Jlia

1 1 1 0 1
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Example : Represent the decimal number 26 with electrical pulses
Al S Gl 11010 (A (3l 5 26 (s sdall 22al) Jia 3 Jlia

1 1 0 1 0

In the world of computers, every single binary digit (1 or 0) is called a bit,

and every eight binary digits is called a byte.
BYTE = 8 Bit

The word WORD varies from one computer to another. Some
computers have a word that is 2 bytes long, while others have a word that
is 4 bytes long. Since the byte is considered a small unit, the computer’s
memory capacity is estimated to be doubled as follows:

BYTE <l 4l 468 U8 i 4l JS 5 BIT < 4alS (1 0r 0) sl (35 a8 0S e by cbaudal) Al 3
BYTE = 8 Bit

1oy el 4 Lol gha AalS Al JAY Lgamny 5 il 2 Lol 5 AlS Ld Ollall iany @lligh AT ) anls 0 iS5 WORD 4S5
(YIS Lo Linay a5 Conlal) 5 S03 Fas SlIA 8 jeim Bas g yaiad il Y

Kilobyte = 1 KB = 1024 Bytes = 1024 x 8 Bits
Megabyte = 2 Bytes = 1024 x 1024 Bytes = 1024 x 1024 x 8 Bits

KB 128 4w s 3 SI3 853 52 sal) ) dae ol
128 KB = 128 X 1024 Bytes = 1048576 Bits

Suppose we have N letters that we want to represent in the computer's

memory. How many binary numbers are needed to represent each letter?

s S Jial o 5l A 230 oS lall 5 513 Jals Al 5 s N L) o il
aaly Al e Ba3h 2 gl N € 1)) -]
1 =G a,ally 0=dJdN caall
il a5 LSl N = 4 culS 1y 22

s yall a8, 5l
No. Binary
0 00

69



1 01
2 10
3 11

Al A8, A3 L 3L N = 8 S 1) -3

No. Binary
000 0

001
010
011
100
101
110
111

~N oo o1 B~ W N B

From the above it is clear that to find codes for N characters, we
must find the number of times we multiply the number 2 by itself until it
equals or exceeds N, and this number is the number of binary digits
required to form the necessary code. Here are some examples:

(i Al 82 sl L oyt )l el dae sl Lide Cany 48 o pa N 22ad i S 4l ey (3 Lae

LYY (s ) 5 Ao U1 8 5 (550 Ay gl FSLEN 3,1 330 5 2301 138 S0 Vel 203 51 N 5 5ben

Number of binary Number of

Digits digits
el e Al S8 Y1 2
2 4=2x2
3 8=2x2x2
3) 32 = 2X2X2X2X2

The general relationship that links the number of characters with the

number of binary numbers is:

1 Al eléf}!\ 23my (oY) aae oy 3 ) Adlall A8l
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4- How to represent characters in binary numbers:

FALALEN o8 L i aY1 S s g

From the above, it becomes clear to us that if we take groups of eight
binary characters, they allow us to express 256 different models. This is
used in the case of microcomputers, as they allow the representation of
different letters (lowercase and uppercase) in the English language,
numbers from zero to 9, and special signs (...? +, -) as well as the Arabic
letters, so through these grouping operations the computer can express
everything we need in the form of binary or more precisely in the form of
electrical pulses.

13 5 Lilie Lnd 503 256 (oo menilly Ul ransi Lgild 0085 Ca jal 40U (e e 5 ana UAAT Lo 13) Ul ey (3s Lo
9 M i (yo o181 3y 5l AR 8 (35Sl 5 5 el Ailiall g jad) iy gransi Cum i sasaS 5 jSpall Alla 6 a3y
aslinile IS e oy o 03 geatll Cillee ddan) 5 Canlall (g Gl gy jall G a1 Gl g (- o €. Aualad) ciledlall
Al e clias U8 o (305 ) gy 5l Al I3 e
One of the most famous international encryption methods is the

American Standard Code for Information Interchange (ASCII)

(oS5 il (g yaall g il saall ol bl (S ) AUl g Lpallall il 5k el (1a s

In this code, each letter or number is represented by seven binary numbers,
that is, seven bits. Thus, 128 letters and numbers can be represented using
the ASCII code. The first thirty-two codes cannot be written. They are
called control codes. In the ASCII code, each byte is divided into two
regions as follows:

1- The numerical area consists of 4 bytes.

2- The literal area consists of 3 bytes

The eighth byte (far left) is the Parity Check Bit, and the table shown in

Figure (1) represents the ASCII code used in most computers.
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JS SV 5 jié 3 CONTROL CODE aSaill il jids agale (3l 5 agiili€ Gliay ¥ I 5Y1 5 i i 5 i) ¢ Sy
(Y iahaia ) andly Culy
s 4 e (S5 5 el Al -
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Find the ASCII code for the number 5
5 220l S5 8k aa
by > |0 0 0 0 I I I I
Bisb-" .| 20| ©, I g Lol o0l @0 Yol Y
's bI "f bf b4| n:::m 0 | 2 3 4 5 6 7
ofoJo|o| o NUL | DLE | SP 0 @ P ~ p
ofo]of I SOH | DCI ! I A Q a q
ojo|i1|o]| 2 STX [DC2 | " 2 B R b '
oo ]1 3 ETX | DC3 | # 3 c S c s
o|1|o|lo| 4 |EOT |DC4| $ 4 D T d t
ofr1]o]1 5 ENQ | NAK | 5 E u e u
oli1]|1]o]| s ACK | SYN & 6 F v f v
o1 |1 7 BEL | ETB ’ 7 G w g w
I1lojo|o]| 8 BS | CAN | ( 8 H X h x
1lofof1 9 HT | EM ) 9 I Y i y
I{fo|l1]o] 10 LF | SUB| = : J z j z
ol {1 ] n VT | ESC | + ; K [ k {
1li1{o]lo]| 12 FF | FS ) < L \ I '
itfrlol 1] 13 | cr | G6s — | = M ] m 1
1{rfrfo] 14 SO | RS . > N ~ n ~
It ] s SI | uUS / ? 0 — o | DEL

The numerical region of any number (4 bytes from the far right) is
the binary number that corresponds to this number 5 = 0101, and the literal
region of any number is the binary number 011, and therefore the ascii code

for the number 5 is
5p 220 (Y A jall Aikaiall 5 0101 = 5 2aall 138 by 53 SN Q80 5 (Cpasl) (aml (e s 4) 230 (5Y Zpaaal) dilaiall
A 520l SV ad oS adle 5 011 S el
0110101 = 00110101
0 (5 b Lt s Axa)jall il plgdin¥) Aadle
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Find the Ascii code for the letter Z from the table shown in Figure (1). We
find that the letter Z
(101)6 2sanll @lalis vie oy Z Cijall o 2 (1) IS5 (sl Jpaall 50 Z o pall (S5 23 0a 4 2
Al Jlia) Jal e pana aldai s Gal all 01011010 : o 7 <ooall (S5 13 0S5 @l 5 (1010)11 <aall
b2 e Ledie) Odd Parity 2,8 4ol JUia) 58 o e s s Alaladll sl adde (3l 5 dssaall e sheall Jsaa s
(1 &0 e sy 2ae S saad) 8 s o Lexic) Even Parity (o 50 4abas sl of (1 4l e a8 sae S sl
Example: The letter z has the ascii code 1011010. There is an even number
from the number 1, so the review bit is 0. Z is represented as follows:
01011010
(YIS 7 JAas 0 Al pall oy (amy Gllay 5 ] Al (e a5 220 225 1011010 S—u¥ 5 0S4l 7 Caall i
01011010
Example: The letter C has the ascii code 1000011 and there is an odd
number from the number 1, thus giving the review bit, and C is represented
as follows: 11000011

(YIS C i s daal jall iy aay Al g | Bl (e (528 330 33505 100001 1 S 885 a1 C cajall sdba
11000011

Al g (8 aladinly o ol Ca IS Jiad () (Sl 50 (8 it ol Al 5 8 o8 cull Jaia) (e I
EBCDIC 5,ill o3 < yais e & ey Al o pad) Jiiad LSy pond) 3l ol o) 5l s 256 s LSy
(3iaall S5 )

9 sin Jieall e 7 gl i deadioaall A8 Y el o T (10) Gl e (5 il il adiag

1=10° Power s, Units ERNETR
10=10? Power Tens wiiaia
100= 10>  Power Hundreds i ais
1000=10° Power Thousand wyyi s

If we assume that we have the decimal number 3482, then analyzing this

number means that it consists of- :
w0 S G a8 138 st (8 3482 (5 sl H8 1) Ll o i 138
2 =100 X 2 29w
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80 = 10! x 8 wi i wia
400 = 10? X 4 cudiuia
3000 = 10% x 3 wyyius

O vy
5 =
0 0
1 1
2 10
3 11
4 100
5 101
6 110
7 111
8 1000
9 1001
10 1010
11 1011
12 1100
13 1101
14 1110
15 1111
ASCII Code

As for the binary number system, it depends on
base (2), meaning that the expression of the
numbers used ranges between zero and one only,
and this is what is required to reach a valid
computer code, where zero symbolizes a closed
circuit and one symbolizes an open circuit. To
clarify the conversion of numbers from the
decimal system to the binary system, we can say
that the binary number 0111 is equivalent to the

decimal number 7, since: -
Laadiuadll A8 Y1 e el o 51 (2) el Slo aaing 4ld LN aaad) alas Ll
a_\_mt;ﬂu\_‘ao)s_dné] JH}SXQ_IJM‘)A ‘M}Lﬂﬂh‘}l\})ﬁa@nu&\c;‘ﬂ
oot g sil g Aa gita 5 3o )l gl Je 05 Adlaas o ) i all e g Cas
Jalay 0111 AU W30 o Jsis o S (S pUaill ) (5 —iall odaill (e ol )
=0l a7 (5 pall 3 )

1=2%x1

2=2'x1

4=2°x1

0=23x0
7 ) 8 ) Jolay & sanall 5

Decimal numbers can be converted to binary numbers by dividing the

decimal number by the binary base, which is 2, and keeping the remainder

as representing the number in its respective position in the order. So that

the quotient is zero. For example, the decimal number 53 can be converted

to a binary number as follows:
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) e (LI BERY 152 gt s S Gl e (5 sdall ol Faud a5k e A0S A 51 ) & sl 831 a3 (S
e 53 (sl 5l s (K i) s e s Tl il (0555 i o ) 4y ) B gl 81 B

b LS A 5 )
1 sWs  Theremainder 26 =2 +53
0 The remainder 13=2+26

1 The remainder 6=2+13

0 The remainder 3=2+6

1 The remainder 1=2+3

1 The remainder 0=2+1

The binary number 110101 is the equivalent of the decimal number 53.

The binary number 110101 can be converted back to a decimal number as

follows:
.53 (il 8,0 i) 2 110101 (S &80 ()5S
(b LS ke ad ) 1) 110101 U a8 0 Jysaisale) (Says
1 = 20 x 1
0 = 21 x 0
4 = 22 X 1
0 = 23 X 0
16 = 24 X 1
32 = 2° X 1
53 Al Jalay & ganall

Data representation in the computer is designed based on encryption
according to the binary number system. To express all letters, numbers,
and special signs, an encoding system has been developed. Since the Latin
letters are 26 capital letters and 26 uppercase letters, the numbers are 10
(from 0 to 9), and the special signs range within 30, the total number of
these data will approach one hundred. If we keep one electrical circuit, the
possible states before us are only two states, OFF and ON, meaning that

the number of states is = 21 states. However, if we add two circles together,
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the possible cases will be four cases, which is 22 = 4 cases, and it can be

explained as follows: -
Cledlall 5 a8 N1 5 ol aen oo ueilly U ded) QU Gy i) Gl e caslad) 8 ULl Qi agenal o
A Y5 S G n 26 5 oS Cis 26 Dl G aY) o Cus 5 Encoding System uiiill aUai aua g i i Lalil)
liladia) 138 L) (e o s UL 038 220 & same 8 30 2538 7 5l Aualaldl cladlall 5 (9 ia 0 (1) 10 Waaae
Uraa oWl s 2122 o YW ae o 6l OFF, ON Jasé (illa oo Lialal dlaiaadl coAl) ld 5aa) G 5eS 5 il
b LS a6 Sy g s 2224 g YA da (oS Alainall VLA Gl Laa g il

Code Second First circle No. of
Circuit

UL SR R PN E SR Case

00 OFF OFF 0

01 OFF ON 1

10 ON OFF 2

It is noted from this table that the numbers for the four cases start from zero
to 3, meaning that the count in the computer always starts from zero and
not from one as we are accustomed to in our normal lives.

Also, the decimal number zero is equivalent to the binary number 00, the
number one is equivalent to the second number 01, and the number 3 is
equivalent to 11. But keeping only one circle or even two circles is not
enough, as to obtain a number of codes that reach 100 codes, seven circles

must be kept to give the possibilities 128 = 27 cases.
)l (el s teall e candall 3 Ll oy aadl of 613 i jia (e Ty Ay, VA A8 1 o Jgandl 138 (e JaaDly
3 0501 S &80 Jale as) 5 48501 0 5 00 U a8 )1 Jalay i (5 pdall 80 o Ladfs Aalall Lills 3 La et LS
iy ald 268 100 ) S 3 SYI e 230 o Jpmall 3) G Y dadd oy iy i sl sas g5 il JalaiaW) o1 11 Jolay
Ala 128 = 27 cVLaiaY] asdl ) g0 g LlisY)
0000000  Lia 8, 258 e clins fasi 4
1111111

However, due to the need to store codes for alphabets for languages other

It starts from code zero
Until code no. 127 127 o a5l s
than English, such as Arabic, French, Persian, etc., the current number of
codes has doubled to 256 codes by keeping eight electrical circuits

together to give 256 = 28 cases.

76



g A g il gl 2 yal IS 2 ) Al e (5 AT Al Aplagl) iy sadly Auala ol ST 0585 ) Aalall |l oS3
Alls 256 =28 axtl Lae 4 568 il 50 (Al BliiaY) (5 5k 0 258256 ) Gaelaai sl o S 2 (3l e

It starts from code zero 00000000  ia pé 35S0 a clly fas a5

Until code no. 255 11111111 255 48 358 s

Accordingly, the data storage unit in the computer, which is the byte,
contains 8 byte electrical circuits, meaning that each 8 circuits combined
with each other gives one byte in which a specific letter, number, or special

sign is stored.

A Lald Adle 5l cpme ) 5l Gpme Ca L (30 Baa) 5 Sy i Ly

Extended Binary Coded Decimal Interchange Code (5 JSi (8 4y piall al8 Y1 (il s gall 35S0 yiingy 5
IBM J'\)L %) mc_.,m paais Laiy 3 S 5 Adas giall cilalall i) Jiad 8 233l 5 <)) 1 (EBCIDIC)
e sladl) Jail aaill (S5 5aY) 2 51 Lgmo 4881 il

3 ey aadind s (Sl anls | Laid) aws 5315 American Standard Code for Information Interchange (ASCII)

Jals e Sl American National Standrad Institute 3w sill juleall (S5 a1 dgaall 5 ) sha (52 5 ANST 258 ol
Windows 38 il Ui cuad Jext ) Adliaall cililaill (e shaall

Encryption systems in modern computers

Bpall cludal i et ol

In 1985, the Institute for Electrical and Electronic Engineers-1EEE

published a report titled Binary Floating Point Arithmetic Standard. An
update to this formula was published in 2008 as IEEE.

This provides standards for binary and decimal floating-point numbers,
data interchange formats, and algorithms for rounding arithmetic
operations, and for handling special cases.

Formats are specified for single, double, and extended precisions Precision,
these standards are generally followed by all companies when
manufacturing microcomputers.

A 64-bit binary digit representation is used for any real number. The first
part is the sign indicator, symbolized by s. This is followed by an 11-bit
exponent, called c, which is called the characteristic, and a 52-bit binary

fraction, f, called the mantissa. The base of the exponent is 2.
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Since 52 binary digits correspond to 16 to 17 decimal digits, (why?) we
can assume the number represented in this system has at least 16 decimal
digits of precision.

An exponent of 11 binary digits gives a range from 0 to 2°11-1=2047.

1328 Institute for Electrical and Electronic Engineers-1EEE < s iS5 el el oudiga 3gaa 383 <1985 ple 3

Ball a3g] Euaas y3u 338 5 Binary Floating Point Arithmetic Standard Astill dailall ddasill lealdl jladll o)) sing

AEEE sl 2008 ole

Aallead 5 cdubiadl Glilaadl Cu H81 Gilia ) 6& g cculibudl Jalst it g (dy jdad) o 40 Aailad) dlialall eLéj\j ulra 13 Gig

Aalall Yl

extended sxieall 5 double 4a 5234l 5 single 32 2l precisions 48l il aaa &5

.microcomputer &_jsall cuul pall delia vie SIS HA) a8 (e ple JS0 julaall oda gLl a3y g c480)

Al e ¢ sign indicator »ése e sa J ¥ e 3ol (Ada &85 5Y binary digit QU & 64-bi <y 64 Jia alasin) o

Oe UsSe S fraction S s « characteristic el (oav 531 «C (a5 11 (0 055 exponent Ll ¢ld a5 5

2 5 oY) Gl o 5 mantissa S Sl e of «y 52

U 16 e s sing allaill 138 & Jiaall 80 G (om yids of LiSay ($130)el_pie 85 175 16 0 Lo dalis Gl g, 52 of Ly

A8l e JYI e e

211 =1 =2047 0 e Bl oy WS S 11 (e 58l )

However, using only positive integers for exponents will not allow proper

representation of numbers of small size.

To ensure that small-sized numbers can be represented as well, 1023 is

subtracted from the discriminant, so the exponent range is actually —1023
to 1024.

To save storage space and provide a unique floating-point representation
for each number, we will standardize using this system to have the

floating-point formula as follows:
paa aaa 2l Caulie iy ransy o (DU Jai L gall Aaniall 2lac Y1 aladind ol celld aa
O Ulad )55 ) s UL 5 ¢ naall (ge 1023 7 e s IS Leliiad (S puiaall aaall €3 a8 )1 o e Sl
1024 A 1023—
Laila) ALl g Sl AUl 138 21285l 5 laay o 65 g caile Abaliy o8 5 JS0 3y 8 JiiaS 53 5 (o 5 Aalse Jaial
s

(_ 1)_5'21'—11]23(1 + f)

Example: We consider the encryption number
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il a8, jley) 38l

0 10000000011
1011100100010000000000000000000000000000000000000000.

The leftmost bit is s = 0, which indicates that the number is positive. The
next 11 bits, 10000000011, give the discriminant and are equivalent to

the decimal number.

Saad) (a3 1000000001 T ) 11 ) i) comga o1 o () ais Laa 5 = 0 5 ool (sl 3 253 all
) ) Jalas g

c=1-2940.224...40-2241.2"41.2°=1024 +2+ 1 = 1027.

So the exponential part of the number is

FOYCR IURRPNG PN (P b TP
21027-1023 _ o4

The last 52 bits specify that the mantissa part is

A el e 3all 0 5 5a Y1 52 ) il aass

e ) e e e )

As a result, this code number represents an exact decimal number
A8y (5l o8 ) 138 3 a5 o8 ) Jiay el dagmi g

1 1 1 1 1 1
—1)$0e-1023 (4 — (—1)0. 10271023 (4 B T T R T
=D I+ =D (+(2+8+16+32+256+4096))

= 27.56640625.

Computer system analysis:

sealal) alaS Jolas
It can be said that all computers have the same capabilities and perform

essentially the same functions, although the size of these capabilities and the
speed of performing the functions differs between types of computer and also
between computers of the same type according to the description of this

computer.
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It is also known that the core of the computer is the Central Operating Unit
(CPU). Which represents the nerve of the computer, and therefore the rest of
the computer components, such as the screen, keyboard, printer, etc., are

considered peripheral devices or media attached to the central operating unit.
<l 038 ana o (30 a Sl e el gl i lad JS 25 <) adl) L Led linlall maes b U5 oSy
lall 138 Capn gl s g sill s il G Ll 5 sl 1 530y aliag (ol gll elaf de s
Jisi S5 Central (CPU) Processing Unit &3S el Juail) sas 5 (& caslall 5 ga il Lial Cag yaall (gas
Lilu s ol liale ge 3 ke o e sl Aeglal) sl meliall da gl ) AELEN (e Canlad) U o€ (8L yiad UL 5 candall Caiae
48 el Jseial 52a 0 Peripheral Devices 4éale

To further clarify, the current manufacturing of computers depends on
manufacturing the processor in the form of a special type of chip, while the
memory is manufactured in the form of chips of another type. This chapter
on the manufacturing process aims to add flexibility in the process of
computer description, when it is desired to increase the size of the memory.
The art of adding new memory chips will achieve the desired purpose while
keeping the player the same as it is. You must also remember that despite
this physical separation, both the driver and the memory remain in constant
communication, so that they can be considered at work as a single unit,

which was until now called the central operating unit (CPU).

Lain ali £ 53 (e Chip 488 5 3 8 Processor didall apieai e adiag Glalall Jall aieaill (o ill 820 )

Cina g dlee 435 all elia) ) aiail) dilae (& Jaadll 138 Cangas « JAT £ 8 (e il S JSE 3 Memory 3_SIAl giai

i) ey JaEInY) 450800 o o sllnall gim yal) (5 HSIA B0 il 5 Adlia) (8 5_SIAN s 35 (8 A )1 el il

OGS Gy il Juail (& Uy 58I 5 Jadall (e IS G Y salall Jeaadll 138 (g pe ) e 4l S35 O camg LS 8 oS
CPU &S jall Jusndiil) 83n 50 OV in s (35 ilS ) (i 82l 5 5an 5 Lagdl e Jaall i 5 Lo liie

Computer Main Memory cutall i ) 5 S

It is also called the internal memory of the computer, and also Random
Access Memory (RAM for short), meaning that the data can be read from
and written to this memory, and that access to this data is random, that is,
without adhering to a specific order, so the data in any location can be
accessed directly. The speed of electricity transmission is equal to the

speed of light. The memory is manufactured using Complementary Metal-
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Oxide Semiconductors technology, called CMOS for short. This
technology allows a single chip the size of an eighth of a postage stamp to
contain (4 million electrical circuits), meaning it stores more than 400,000
letters, numbers, or numbers. Private label.

Due to the direct connection between the RAM and the player, the
memory chips are installed in direct contact with the memory, which is
called Single in-Line Memory Modules, or SIMMS for short, meaning
the use of electrical circuits for direct access between the memory and the
player.

The size of a computer's memory is measured by the number of bytes it
can contain, that is, the number of characters that can be saved in this

memory at a given time.
Random Access Memory (il sdall JLai¥) s SI3 Liayl 5 Internal Memory cautall 2dalall s ,SIaL Lial cansi Lo (0 5
Ot sl Wl glie bl sl ) J gea ol (5 5 5 SIAN o3 e BT 5 (e s Al ALE () 5<8 clld) o Sea RAM ) aial
Aoy (s s Gl 5 el peSl) JUEE) Ao oy e JS50 aisa s (A 5253 sall L) ) g sl) (S (e s S o) DY)
Complementary Metal-Oxide 383l <l Sl e ALalSial la sall sladl 4 aladinly 3 K13 abaiy s sual)
4) Lo 2 wlds (a5 ana i sasl 5 Chip 4 e (5 gind of 4@l o2 iy CMOS | _jlsial ansi s Semiconductors
Aala Ao i a5 5 Caa 400000 o v b o3 el s (RS 5 0 sale
o e g5 5 S e pile Juail e LS 5 ot 5 SIA @8 o8 Jaliall s RAM 3 SIA) G il s 30 1 ki
Jadiall 53 SIAN cpn 53liall J gaaa sl A 5eS 3l 50 aladinl T SIMMS ) Ll 5 Single in-Line Memory Modules
e iy 85 K1 o2 8 Ledain (S Sl Cagpall axe s clgasing O S ) il e 23ay sl 5 SIAN s il

Memory size is measured in the following terms:

A Clallaaally Gl 5 SIA ana o

1KB KiloByte = 1024 Byte

1IMB MegaByte = 1024 Kilo Byte
1GB GegaByte = 1024 Mega Byte
1TB TeraByte = 1024 Tera Byte

Because of the way computer memory is organized, memory can be
likened to a group of mailboxes in a post office. We find that each mailbox

has a specific location (Location) and has a specific address (Address), in
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which letters sent to this box are stored, i.e. what can be considered a
specific value (Attribute).

Data (and instructions) are stored in the computer's memory in specific
storage locations, and each location has its own address through which the
storage location can be accessed and dealt with. Therefore, the storage
location is the place where the data is stored, while the address is the code

that distinguishes each location from the other.

2 Gdiea S ol axd Cum 3 5 IS (Bl ol (e e seney 8 SIAN Al (S 4l andlal 5 5813 oot o slusf ngl
A olie) (S Lo (sl (3 sl 138 e Al jal) lladll (3 533 48 o 5 (Address) oses o) sie 45 (Location) Cuee ¢ se
(Attribute) dums

4k (e (Sar 4 el O sie 1 se S ()5S 5 Baxae (0 535 @ g (8 (V) alall 5 580 (G (laglaill 5) il o 585 o5
Ll el (3 535 4 & (531 S 8 Location ¢u Al adse b @lld e 5 4 Jalaill 5 ¢ 3330 adsa ) J e sl
DAY e @se IS e s3SI sed Address ol sial)

Data or commands are stored as values or properties stored in those

locations. To clarify the idea, we assume, as Figure (2-6) shows, that we
have 12 locations to store data, which looks like a table, and that the
following statement was stored according to the command Rate = 50, and
that the storage process took place in location No. 5, and that the command
Hours = 40 was stored in location No. 11. If we assume that we then enter
the command Wage = Rate *Hours, the result of this calculation has been
stored in location No. 3. The organization of the sequence of data
circulation and the execution of orders or instructions depends on a group
of registers, which regulate this circulation to prevent errors from occurring
when performing operations. Employment. As it turns out, location number

5 is represented by the address Rate and the total stored value is 50.
(i b Sl pn sil 5 o sall el 3 4553400 value Attributes saiiasll 5l ol s jliels el 5315 il o 533 s
Rate = 50 e 5 Ul Gl 0335 &3 5 4l s JsaadlS 5ot il 5 il 05330 @ 5a 12 Ll 0 (6-2) JSE e s LS
) S sy Ll Ll Ui 81305 11 5 el (8 432533 5 HOURS = 40 e 0l 5 ) sl (o i 330 e 5
2 5 ULl J g Juadess ot aainy g 3 o8 ) adgall (A 4% A5 3 38 Aplual) Aleall 238 2 (1 Wage = Rate *Hours
ol llee o) ja) die eladl & gand Laie Jghall 138 alas 1) 5 Registers Cilawall (e de sana e cladedl) 5 el 5Y)
.50 @Al daill) Jasy s Rate ) siadb Ad 3o 0 5 &8 ) adsall (8 ey LS
1 2 3 Wage 2000 4
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5 Rate 50 6 7 8
9 10 11 Hours 40 12
(6-2) Jsi

sculal) 5813 uﬂ Cu AL aat

Organizing storage in computer memory:

Most types of dynamic memory, or DRAM for short, are made of memory
that needs to be refreshed or updated several times every second, which
allows space to be freed from programs or parts of programs that are exited
to enable new programs or parts of programs to be stored. This gives the
memory flexibility and portability. Continuous renewal according to orders
for operation and use.

RAM is characterized as volatile, as the nature of CMOS chips leads to the
loss of electrical charge for all circuits in the event of a power outage or
interruption, meaning that what the memory contains will be completely
erased in this case. This phenomenon may represent a problem in some
cases, but in the actual memory manufacturing processes there are some
types of memory that are not volatile, as they are permanently connected
to an alternative electrical source such as batteries, which is what is used
in manufacturing memory for robots used in industrial work and some
types of portable personal computers. In addition, there are special devices
to provide an alternative temporary electrical source (UPS) in the event of
a sudden power outage, to protect against the loss of important data during
operation, especially in information systems in large facilities.

RAM performs the primary temporary or storage function of program data
and commands. Programs and data must first be stored in RAM, whether
directly by using the keyboard to write data and programs or by reading
from a permanent or secondary external storage medium such as a cylinder
or magnetic tape. This is so that the memory sends data to the processor,

which controls the memory and obtains from it data and commands that
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have specific addresses, then re-stores the results under other addresses and
returns to read new data and commands to run them, and transfers the
results to the memory again, and so on until the programs are executed and

all the data is run. .
sae Euaa ol Refreshing giled) S zliai s <13 8 s DRAM Lbaial 5l Dynamic &S all s <1 gl sif (e aiuai
el sh el a3 (e Sl e g s Al s i el sl o1 3al i el sl (e cilalisdd) e MAL prany Lae 405 JS 3 <l e
AR 5 Jani) el 5Y 185 08l 5 paane AallB 5 i g pa 5 SIA dany 138 5 el ol (e B2a
Uls 8 il sl el A oSl dinil) 23 ) (5255 CMOS Gl dnds o Cus Volatile 3 nkia il RAM 3_SIAl ot
V) VAl (mny 3 A0SEe 5 jaUal) oda Jich 8y Allall o3 3 A0S aapes 5 SIAN 4 gind La o (s o jeSI) il Uil f odad
B 2 eS teaa wila IS Lebia i oy Cun Uill ALE e 5 SIA g il a3 535 S0 Aladl) sl illee 3 4
Lot sl ¢ sl any s daeliall Jae Y1 L aaivedl) RODOLS 525 ) 3_SI3 it b padion Le s g ey Ul i
o)l falad) g i) Al 3 iy (UPS) e (0568 st 5 5k Auals 5 5l allin o ) AilaYly A sand)
oSl i) 8 e sl alas 8 dals il U Aalgll clilad) @ Lial dlan
Y 5 el b dalall el Y1 5 lilll Primary Temporary or Storage () s¥) < sall ¢y 3l 4k 5 RAM 58131 s 5
G sl el ol s il AU liall s gl oty 3l Gasb G sl RAM 5_SIA (& Y 5f bl 5 el i) 383 o
Lirad) Jay 3 i 4l shan) Jie Permanent or Secondary Device s sl (s 58 (s Jla a3a8 Ja g e ) Al 31k
Crstie b Gl ) 15 L) e gie Jeangd 5 SIA1 8 oSy 31 5 aelleall ) il Dl 510 a5 s llag
138 5 (5 a1 5y 5 SIAN ) i) Jay 5 Lebanitl sasan yal sl 5 il 1580 3 gmy 5 (5581 (0 slie com ) (0 383 2ny o5 Aina
LU aes Jd g el all 25 g s
It is natural that the size of the memory is proportional to the size of the

programs and data that will be run. Therefore, some large and complex
programs need large amounts of memory. Otherwise, whoever tries to run
programs or data that exceed the amount of available memory will face
what is called a memory glut, meaning that the memory becomes full
without being available to run data or programs, and in this case the

computer stops working. It may give a message of insufficient memory.
sainall 5 5 Sl el (e Limmy 8 1315 Lebaa i s (A il 5 el ol aas e Lol SIA aas (065 0 el (a5
Lady can Lo a) o Aaliall 38100 aas e 35 Ul sl el o J by 2 08 W15 51 (e 8508 plaal ) i
Al ary 385 Jea) o Canlall il g Dall 03 5 el sl o bl Jaanill Al () 585 o) 50 (i 3,803 o) s 5813l
58I A ey

Other types of memory:

The computer depends on other types of memory in addition to the main

memory, RAM, which are: -
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sty RAM Al 5 I ) AdlaYl 5 SIA (e (sl g5l (e cnlal) ading

Jadd 3¢ A1) 5 81

Read Only Memory (ROM)

It is a special type of internal memory of the computer that cannot be
interacted with by the computer user. It is nonvolatile. This chip is
manufactured by the computer manufacturer, as it is written on by this

company and this writing cannot be modified by the computer user.

This memory plays an essential role when the computer starts up, as the

contents of this memory are automatically read and thus the device

recognizes its basic components and is ready for operation. Naturally, the

presence of this memory is a basic condition for the computer to start

working.

LA je by ulall aadt e e dualaty O S Y el ST RN 8 SIAN e (ald & 55 a0 s

HUS o8 (4585 5 A8 51 ha A8 jray Lgple UK A i ulall Antadl) AS ) Sl A8 jaa 428 1) o2a &=y Nonvolatile
el a0dte 48 jray Jaadll LG e

e lead) Capaty clldy 5 Lalal 5 ,SIA s2a by sina Be) 8 aly a aulad) Qo o die ol ul ) sy 5 SIAN 638 g
Jaadl 8 oy o aulall ki s ol Ja 55 8130 038 3 g g () (randal) o5, Jasedill ) 3ala ()5S0 5 Aanla) 436 Sa
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Programmable Read — Only Memory

It is a type of read-only memory, but it contains a certain type of
commonly used programs. Some software companies write these
programs on a PROM chip and install this chip inside the device so that
the program is operable instead of purchasing it on discs. This type of
memory makes it easy to purchase certain programs, but the data stored
on it cannot be erased or modified. Of course, it is non-volatile memory.
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Cache Memory s s

It is a special type of memory and performs an important function in most
modern computers, which is to increase the computer’s performance rate.
Since the programs and data that are loaded into the main RAM memory
are read from the storage medium, the time to access a program command
or a specific part of the data stored in the RAM is It takes much less time
to access it than on tape or CD. Since loading a program into memory
means loading thousands of commands and a large volume of data, and
since memory is a high-speed storage place and running programs and
executing operations will only take place when the commands are
transferred according to their logical order from the RAM to the processor,
any reduction in search time in... Memory to obtain the command or
statement and transfer it to the processor increases the computer's
performance.
O Cuny ol sl Jine g s Aaad) sl el 8 dage il 30 05855 5SIM (e Gl g 55 o0 5
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In order to facilitate the process of transferring a command or
statement from RAM to the processor and increase the speed of this
transfer, this is done by relying on cache memory. The cache acts as an
intermediary between the memory and the processor. It obtains from the
RAM a set of commands or data that will be subject to operation in the
coming moments, so that it is transferred more quickly to the processor
when it is time to run these commands or data. Instead of the processor

searching the memory every time for the next command or data to be run,
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it is easier and faster for the processor to obtain this command or data from

the cache.

Although the cache depends on a technology similar to the main
memory, RAM, the transfer of data to and from it is 10 times faster than
the speed of transfer to and from the main memory, RAM. On the other
hand, its cost is 100 times higher than the other. Therefore, if the main
RAM memory holds a huge volume of commands and data, the cache
memory will only hold the data and commands that the processor is likely

to need in the next step of execution.
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Processor -zl

The processor is considered the heart or nerve center of the computer
system. It controls the computer's various types of memory and also
controls the rest of the computer's components and accessories. The

processor is divided into two units: -

Bl 8 aSats Ll Lge ) il Cadlial) e caalall 3 5813 L aSay geb sl Uil (laac V1 35S e 5 li s pellaall iay
-l uﬁh;é\é&d\w;w&\u\sﬂa}u\;}&n

Control Unit Ssillsas s |
It, in turn, represents the heart or center of the healer. Some liken it to a
maestro that controls the operation of the processor and thus the
processor’s control of the memory and the rest of the computer’s
peripherals. This unit performs three basic functions:

1. Read and interpret the program commands to be executed.
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2. Directing work in the internal components of the operator (and in the
arithmetic and logic unit).
3. You will control the checking of programs and data to and from the

RAM along with the rest of the computer’s peripherals.
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The control unit contains the following:-
i be o aSatll Baa 5 g gind
.Decoder s disas 1

Program Register .zl daw 2
Instruction Register . ¥ daws 3
.General Purposes Registers ) iyl cda 4
The process of executing programs takes place by transferring the first
command in this program from the RAM to the control unit, where the
command is decoded and translated (i.e., converted into machine language)
and the validity of the command is confirmed. This is done by the decoder.
Decoder The control unit then directs the rest of the processor to execute
the program.
In addition to a decoder, the control unit contains several registers, which
are high-speed temporary storage sites used to store a small number of
bytes. The Instruction Register keeps the command that must be executed
and the data that must be operated according to this command. The speed
of the registers is 10 times the speed of the cache. While the Program
Register maintains the location of the next command in the RAM that will

be executed immediately after the end of executing the current command,
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so that it is easy to follow the execution of the program according to the
logical order of the program commands.

Finally, there are several registers for general use, General Purposes
Registers, which usually contain data that will be played currently, and
some of them maintain data about the status of the computer and some

devices attached to the computer.
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Arithmetic and Logic Unit @hids cluali s s o
It carries out all the arithmetic and logical operations that the computer
performs. Arithmetic operations mean multiplication, division, addition,
and subtraction, and the result of this operation is usually a specific
numerical value. As for logical operations, they mean comparing two
values and determining the result according to the fulfillment or non-
fulfillment of the comparison condition. The result of this operation is
either that the condition is true or fulfilled (True) or that the condition is
incorrect or not fulfilled (False). The following signs are used in the logical
comparison process to compare between variables. If it is the first Point A
=50
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A =50
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THE RESULT EXAMPLE THE CONDITION

Aol JGall L,
False A =50 =

True A <> 60 Not equall
False A>60 <

True A <60 <

True A > =60 > =
True A<=60 <=

There is also a group of complex comparison cases using what are called
logic gates or Polish news. The arithmetic and logic unit contains a register
called the accumulator, which is the register in which the result of
arithmetic or logical operations carried out by the arithmetic and logic unit
Is stored, in addition to many general use registers that contain data. Which
will be run and also an explanation of the mathematical command or logic
that will be executed, which comes from the control unit.

When the command is executed, the control unit transfers the result to
RAM to be stored in the appropriate location.

The control unit then seeks the next command and its associated data to
execute this command in coordination with the arithmetic and logic unit,
transfer the results to RAM, and so on until the entire program is
completed.

Here we must mention that if the command reached by the control unit
transfers the data to be printed from the RAM and sends it to the printer or
to the screen, then we find the control unit is the true maestro of the

computer and its accessories.
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It is clear from the previous presentation that there is a flow of data and
commands inside the computer, whether to or from the storage media,
memory, processor, and computer peripherals such as the screen,
keyboard, printer, etc., and that this flow continues as long as the computer
IS in operation.
These communication lines may be called buses because the data is
transferred by the control unit to and from the various components of the
computer and its peripherals, and this transfer takes place from one specific
place to another according to the need for the data to reach a specific end.
The transfer process is carried out using two types of buses: address buses
and data buses. The addresses of the data source and the place where the
data arrived are transferred via address buses to determine a specific
location in memory, while data and commands are transferred via data

buses to or from this location.
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:Machine Language :ay

There are many programming languages that are used to write different
types of computer programs: Python, GAVA, C++ and dozens of others.

Most of them are considered high-end languages, but all programs written
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in these languages must be translated into a high-end language so that the
computer can execute them, as it is the only language that the computer
can deal with, but what is the form of this language? The answer is a set of

binary numbers, ones and zeros (15, 0s).

If we write any command within a program in a language, let it be the
PRINT command, this command will eventually be translated into machine
language in the form of ones and zeros, so that the processor can execute
this print command, by opening a group of circuits and closing others

according to the code of this command.
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Computer description:

Computers are described in terms of the efficiency and speed of the

processor and associated memory according to three orders:
¢yl 5f AV W 5 4y Adag yall 58I 5 ) ey 5 86 S im0 ilalall a3

Word size RS s -
Processor Speed — aledidc 52

Memory Capacity 5_SIAll 46k _3
These standards can be presented as follows:-
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First: word size:
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The operation of the computer (processor) depends on the computer
receiving electrical signals from the rest of the computer components and
then re-sending the signals resulting from operation to those components
again. The word word means the number of electrical signals (or the
number of bits) that are transferred as a single unit across the computer’s
buses or during internal operation in the processor. It is certain that the
larger the size of the word that is transferred in each batch, the faster the
computer’s operation.

The word size used by the processor and the bus size in IBM personal
devices may range from 8 bits until it reaches 128 bits. To learn about the
evolution of the word size, you can review the table for the drivers

produced by Intel and used in IBM computers that are compatible with it.
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Second: Processor speed:

The speed of the processor is measured by the number of internal
pulses it performs during one second, which is a process somewhat
similar to the heartbeat in humans. The concept of processor speed
may be called clock cycles, and speed is usually measured according to

the type of computer, as follows.
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:(MHZz) Mega Hertz s, taal s bl

It is a measure of the number of pulses per second. If we say that the speed
of the processor is 100 MHz, this means that this processor reaches a speed
of 100 million pulses per second, or that each operating cycle is completed
in a time of one divided by a millionth of a second, or in other words, 10
nanoseconds. Second, and the processor that operates at GHz speed reaches
a speed of 1000 million pulses per second, or 10 picoseconds.

This leads us to present the time scales for computers, which are:
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OF THE SECOND 1000/1 MILLISECOND
1000000/1 Microsecond
100000000/1 Nanosecond
1000000000000/1 Piecosecond

This extremely short period of time suggests the speed at which computers
operate. The computer cycle requires a number of pulses to occur within
the processor, and the faster these pulses are, the faster the computer will
be. Current speeds of small actuators range from 1.2 GHz to over 3 GHz,

and these speeds are still increasing at a steady rate.
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Chapter 3: Software Systems and Application Software
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Software has a profound impact on individuals and
organizations. It can make the difference between profits and

losses, and between financial health and bankruptcy.
ALl Al s ¢ il s LN G A iy o Sy s cladaiall 5 o) 31 e Gaee il Led s il
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Software consists of computer programs that control the
workings of computer hardware. Computer programs are
sequences of instructions for the computer. Documentation
describes the program functions to help the user operate the
computer system. The program displays some documentation
on screen, while other forms appear in external resources, such
as printed manuals. People using commercially available
software are usually asked to read and agree to End-User
License Agreements (EULAS). After reading the EULA, you
normally have to click an “I agree” button before you can use
the software, which can be one of two basic types: systems

software and application software.
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Systems Software
Systems software is the set of programs that coordinates the
activities and functions of the hardware and other programs
throughout the computer system. Each type of systems
software is designed for a specific CPU and class of hardware.
The combination of a hardware configuration and systems

software is known as a computer system platform.
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Application Software

Application software consists of programs that help users
solve particular computing problems. In most cases,
application software resides on the computer’s hard disk
before it is brought into the computer’s memory and run.
Application software can also be stored on CDs, DVDs, and
even flash or keychain storage devices that plug into a USB
port. Before a person, group, or enterprise decides on the best
approach for acquiring application software, they should
analyze their goals and needs carefully.
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Supporting Individual, Group, and Organizational Goals
Every organization relies on the contributions of people,
groups, and the entire enterprise to achieve its business
objectives. Conversely, the organization also supports people,
groups, and the enterprise with application software and
information systems. One useful way of classifying the many
potential uses of information systems is to identify the scope
of the problems and opportunities that an organization
addresses. This scope is called the sphere of influence. For
most companies, the spheres of influence are personal,
workgroup, and enterprise.

Table 1 shows how software can support these three spheres.
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Software Personal Workgroup | Enterprise
ki) i Jaall s pana g spia
Systems Personal Network Midrange
software computer operating computer
and workstation | systems and
operating mainframe
systems operating
i i s
’ G ula g
Sl daasl
Application | Word Electronic General
software processing, mail, group | ledger, order
spreadsheet, scheduling, |entry,
database, shared work, | payroll,
graphics collaboration | human
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Information systems that operate within the personal sphere
of influence serve the needs of an individual user. These
information systems help users improve their personal
effectiveness, increasing the amount and quality of work they
can do. Such software is often called personal productivity
software. When two or more people work together to achieve
a common goal, they form a workgroup. A workgroup might
be a large, formal, permanent organizational entity, such as a
section or department, or a temporary group formed to
complete a specific project. An information system in the
workgroup sphere of influence helps a workgroup attain its
common goals. Users of such applications must be able to

communicate, interact, and collaborate to be successful.
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Information systems that operate within the enterprise sphere
of influence support the firm in its interaction with its
environment. The surrounding environment includes
customers, suppliers, shareholders, competitors, special-
interest groups, the financial community, and government
agencies. This means the enterprise sphere of influence
includes business partners such as suppliers that provide raw
materials, retail companies that store and sell a company’s
products, and shipping companies that transport raw materials

to the plant and finished goods to retail outlets.
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Systems software

dabaiY) geal
Controlling the operations of computer hardware is one of the
most critical functions of systems software. Systems software
also supports the application programs’ problem-solving
capabilities. Types of systems software include operating

systems, utility programs, and middleware.
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Operating Systems

An operating system (OS) is a set of programs that controls
the computer hardware and acts as an interface with
applications (see Figure ). Operating systems can control one
or more computers, or they can allow multiple users to interact
with one computer. The various combinations of OSs,
computers, and users include the following:
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« Single computer with a single user. This system is
commonly used in a personal computer or a handheld
computer that allows one user at a time.

« Single computer with multiple users. This system is typical
of larger, mainframe computers that can accommodate
hundreds or thousands of people, all using the computer at the
same time.

» Multiple computers. This system is typical of a network of
computers, such as a home network with several computers
attached or a large computer network with hundreds of
computers attached around the world.

 Special-purpose computers. This system is typical of a
number of computers with specialized functions, such as those
that control sophisticated military aircraft, the space shuttle,
and some home appliances.
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The OS, which plays a central role in the functioning of the
complete computer system, is usually stored on disk. After you
start, or “boot up,” a computer system, portions of the OS are
transferred to memory as they are needed. You can also boot a
computer from a CD, DVD, or even a thumb drive that plugs
into a USB port. A storage device that contains some or all of
the OS i1s often called a “rescue disk” because you can use it
to start the computer if you have problems with the primary
hard disk.
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Some OSs for handheld computers and notebooks that use
solid-state hard drives have an “Instant On” feature that
significantly reduces the time needed to boot a computer. The
set of programs that make up the OS performs a variety of
activities, including the following:
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* Performing common computer hardware functions
* Providing a user interface and input/output management
* Providing a degree of hardware independence
* Managing system memory
* Managing processing tasks
* Providing networking capability
* Controlling access to system resources
« Managing files
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The kernel, as its name suggests, is the heart of the OS and
controls the most critical processes. The kernel ties all of the

OS components together and regulates other programs.
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Common Hardware Functions

All applications must perform certain hardware-related tasks,
such as the following:

* Get input from the keyboard or another input device

* Retrieve data from disks

* Store data on disks

* Display information on a monitor or printer

A4S jidial) 3 jea) ciila g

(o b Jie 3 eaYU dalaiall aleall [mny cilipdaill & (g% Ol
ol Y e il ala jia)

a8 e bl G335 e

Tl g daal e il sladll (a g

Each of these tasks requires a detailed set of instructions. The
OS converts a basic request into the instructions that the
hardware requires. In effect, the OS acts as an intermediary
between the application and the hardware. The typical OS
performs hundreds of such tasks, translating each task into one
or more instructions for the hardware. The OS notifies the user
if input or output devices need attention, if an error has

occurred, and if anything abnormal happens in the system.
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User Interface and Input/Output Management

One of the most important functions of any OS is providing a
user interface. A user interface allows people to access and
command the computer system. The first user interfaces for
mainframe and personal computer systems were command
based. A command-based user interface requires you to give

text commands to the computer to perform basic activities
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Figure also shows a graphical user interface (GUI), which
uses pictures (called icons) and menus displayed on screen to
send commands to the computer system. Many people find
that GUIs are easier to use because they intuitively grasp the
functions. Today, the most widely used graphical user

interface is Microsoft Windows.
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Hardware Independence

To run, applications request services from the OS through a
defined application program interface (API), as shown in
Figure. Programmers can use APIs to create application
software without having to understand the inner workings of

the OS.
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Suppose that a computer manufacturer designs new hardware
that can operate much faster than before. If the same OS for
which an application was developed can run on the new
hardware, the application will require minimal (or no) changes
to enable it to run on the new hardware. If APls did not exist,
the application developers might have to completely rewrite

the application to take advantage of the new, faster hardware.
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Memory Management

The OS also controls how memory is accessed and maximizes
available memory and storage. Newer OSs typically manage
memory better than older OSs. The memory-management
feature of many OSs allows the computer to execute program
instructions effectively and to speed processing. One way to

105




increase the performance of an old computer is to upgrade to
a newer OS and increase the amount of memory.

Most OSs support virtual memory, which allocates space on
the hard disk to supplement the immediate, functional memory
capacity of RAM. Virtual memory works by swapping
programs or parts of programs between memory and one or
more disk devices—a concept called paging. This reduces
CPU idle time and increases the number of jobs that can run

In a given fime Span.
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Processing Tasks

The task-management features of today’s OSs manage all
processing activities. Task management allocates computer
resources to make the best use of each system’s assets. Task
management software can permit one user to run several
programs or tasks at the same time (multitasking) and allow
several users to use the same computer at the same time
(timesharing).
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An OS with multitasking capabilities allows a user to run more
than one application at the same time. Without having to exit
a program, you can work in one application, easily pop into
another, and then jump back to the first program, picking up
where you left off. Better still, while you’re working in the
foreground in one program, one or more other applications can
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be churning away, unseen, in the background, sorting a
database, printing a document, or performing other lengthy
operations that otherwise would monopolize your computer
and leave you staring at the screen unable to perform other
work. Multitasking can save users a considerable amount of
time and effort.

Time-sharing allows more than one person to use a computer
system at the same time. For example, 15 customer service
representatives might be entering sales data into a computer
system for a mail-order company at the same time. In another
case, thousands of people might be simultaneously using an
online computer service to get stock quotes and valuable

business news.
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The ability of the computer to handle an increasing number of
concurrent users smoothly is called scalability. This feature is
critical for systems expected to handle a large number of users,
such as a mainframe computer or a Web server. Because
personal computer OSs usually are oriented toward single

users, they do not need to manage multiple-user tasks often.
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Networking Capability
Most operating systems include networking capabilities so that
computers can join together in a network to send and receive
data and share computing resources. PCs running Mac,
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Windows, or Linux operating systems allow users to easily set
up home or business networks for sharing Internet
connections, printers, storage, and data. Operating systems for
larger server computers are designed specifically for computer

networklng environments.
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Access to System Resources and Security
Because computers often handle sensitive data that can be
accessed over networks, the OS needs to provide a high level
of security against unauthorized access to the users’ data and
programs. Typically, the OS establishes a logon procedure that
requires users to enter an identification code, such as a user
name, and a matching password. If the identification code is
invalid or if the password does not match the identification
code, the user cannot gain access to the computer. Some OSs
require that user passwords change frequently—such as every
20 to 40 days. If the user successfully logs on to the system,
the OS restricts access to only portions of the system for which
the user has been cleared. The OS records who is using the
system and for how long, and reports any attempted breaches
of security.
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File Management
The OS manages files to ensure that files in secondary storage
are available when needed and that they are protected from
access by unauthorized users. Many computers support

multiple users who store files on centrally located disks or tape
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drives. The OS keeps track of where each file is stored and
who can access it. The OS must determine what to do if more
than one user requests access to the same file at the same time.
Even on stand-alone personal computers with only one user,
file management is needed to track where files are located,
what size they are, when they were created, and who created

them.
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Operating Systems Programs for Computers
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1. Introduction to Operating Systems

An operating system (OS) is a system software that manages computer
hardware and software resources and provides common services for
computer programs. The operating system is an essential component
of the system software in a computer system. Application programs
usually require an operating system to function.
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Functions of an Operating System
The operating system performs many important functions, including:

Booting the system: When you turn on your computer, the operating
system is responsible for loading the necessary hardware drivers and
starting up the basic services that your computer needs to run.
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Managing memory: The operating system manages the computer's
memory, allocating it to different programs and applications as needed.

Managing processes. The operating system keeps track of all the
running processes on the computer and ensures that they get the
resources they need to run smoothly.

Providing system services: The operating system provides a variety of
system services to programs, such as file /O, networking, and security.

Providing a user interface: The operating system provides a user
interface that allows users to interact with the computer. This can be a
graphical user interface (GUI) or a command-line interface (CLI).
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Types of Operating Systems

There are many different types of operating systems, but the most
common ones are:

Desktop operating systems: These are operating systems that are
designed for desktop computers and laptops. Examples of desktop
operating systems include Windows, macOS, and Linux.

Mobile operating systems: These are operating systems that are
designed for mobile devices, such as smartphones and tablets.
Examples of mobile operating systems include Android and iOS.

Server operating systems: These are operating systems that are
designed for servers. Examples of server operating systems include
Windows Server and Linux distributions such as Ubuntu Server and
CentOS.
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Choosing an Operating System

When choosing an operating system, it is important to consider your
needs and requirements. Some factors to consider include:

Compatibility: Make sure that the operating system you choose is
compatible with your computer hardware and software.

Ease of use: Some operating systems are easier to use than others.
Choose an operating system that you are comfortable using and that
meets your needs.

Features: Consider the features that are important to you and choose
an operating system that has those features. For example, if you

need a server operating system, you will want to choose an operating
system that has features such as virtualization and clustering support.

Price: Operating systems can range in price from free to hundreds of
dollars. Choose an operating system that fits your budget.
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Common Operating System Programs

There are many different types of operating system programs, but
some of the most common ones include:
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File managers: File managers are used to manage files and
directories. They allow you to create, delete, move, and copy files and
directories.

Web browsers: Web browsers are used to browse the web. They
allow you to view websites, download files, and watch videos.

Email clients: Email clients are used to send and receive email. They
allow you to manage your email messages, contacts, and calendars.

Office suites: Office suites are collections of productivity applications,
such as word processors, spreadsheets, and presentation software.

Media players: Media players are used to play audio and video files.

Games: Games are a popular type of software that can be used for
entertainment or education.
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Installing and Using Operating System Programs

Installing and using operating system programs is usually a
straightforward process. Most programs can be installed by double-
clicking on the installer file and following the on-screen instructions.
Once a program is installed, you can usually start it by clicking on its
icon in the start menu or on the desktop.
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Managing Operating System Programs

Once you have installed some operating system programs, you will
need to manage them. This includes updating them, uninstalling
them, and troubleshooting them.

Updating programs: It is important to keep your operating system
programs up to date. Software developers often release updates that
fix bugs and add new features. You can usually update your
programs automatically or manually.

Uninstalling programs: If you no longer need a program, you should
uninstall it. This will free up space on your computer and improve
performance. You can usually uninstall programs from the control
panel or from the program's uninstaller.

Troubleshooting programs: If you have a problem with an operating
system program, you can try to troubleshoot it. There are many
resources available online
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An old concept dating back to the beginning of the ninth
century AD, at the height of the Abbasid Arab state,
during the time of Al-Ma’mun. However, interest in it has
been active in the recent period and since the emergence
of computers, and its use has become widespread and
attention has focused on its principles in books, research,
and various fields of scientific and applied activities. Its
name is linked to the name of the Arab scientist
Muhammad bin Musa Al-Khwarizmi. He lived in
Baghdad from the year 780 to 847 AD, during the era of
Caliph Al-Ma’mun, and died there. Al-Khwarizmi
became prominent in the sciences of mathematics and
astronomy and left a clear impact on them. Al-Khwarizmi
also wrote another book that was translated into Latin
under the title Algoritmi de Nemero Indriun. Decimal
arithmetic and multiplication and division tables
remained known as algorithms and algorithmic tablets for
centuries in Europe. . But this term has evolved over time
and has recently become very closely linked to

programming electronic computers
2 A s, @ salal) G Apuanll el Agall 51 (8 sallial) i) ) allan ) 3 gm a8 o sgda
S Lgialae e alaigl) 3 555 Ll aiins) L33 el sal ) 5¢a Mo 35 Y1 5aal b Ly alaia ) Jai
sa O dane oyl allall s Lpansd Jasi )] Al 5 dalel) HUSLE (e 52225 (adlae 5 e
AN o Led sty o sall) ALIR pme b ca 847 (I 780 A (g dai & (ile ¢a ) sA
cand A ) Jan AT WS e sal) am g WS Ll Lol T8 i 5 Al clanally )1 o gle
s i ad dandll 5 @ pall Jglas s (5 pdall sl & ¢ Allgoritmi de Nemero Indriun o sie
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An algorithm is defined as: a set of sequential and clear

steps to solve a specific problem or issue (whether
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arithmetic or logical operations), and it must be written in
an understandable and simple way to reach the goal or
solve the issue, that is, have a starting and ending point.

The word algorithm is widely used in mathematics and
computer sciences, where it is now defined as: a set of
steps (instructions) arranged to carry out arithmetic,
logical, or other operations in a sequential and orderly

manner.
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Flowchart s ki
It is a set of symbols or geometric shapes that are used to
represent the algorithm, that is, a translation of the steps
of the algorithm or its expression in a diagram that shows
the flow of implementation of solving the problem or the
mathematical process. The following figure shows in a
simplified manner the stages that go through in solving a
problem using a high-level language. It appears from the
figure that there are two main stages in solving the

problem:

M.A_)‘)\ja.“u\#%}g\m‘)_)\)ﬂ\www\ﬂmw\d&u‘}“}\)}a‘)}\u‘n‘u:)mﬁ
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Symbols and conventions for Flowchart
scilalead) Jail A3 LaMaa¥) S8 5 5 ga )
Lo cillaladall Jiiad b Aot JISEY) G ) J saal)

116



Qlah 0
Al a3

Aladl pasy
Definition of Problem

I

Al alie 200
Problem Analysis

}

At da i sa
Algorithm

|

Al el mali j dys
i

I

LA e il Aol

|

éJMA“ ?\U‘ﬁ“
Source Program

e BT
ELIA T N

I

AV Y mali i Ay

Compilation

éﬁl‘ ):\j\ BIRP I
Errors List

axgll =ali alh
Object Program

Cldanall and
Data Checking

E.‘:t‘d!\ Sl
Output Results

.

el A

Execution of Program

Symbol 5.

S

Meaning of
symbol

START/STOP

117




INPUT/OUTPUT

( CALCULATION
AND STORE )

e
DECISION

BT

LOOPING

o3l s gali )

( FLOW LINE)

118




The importance of using process flow maps:

The most important benefits of using process flow maps
before writing any program are the following:

1- It gives an integrated picture of the steps required to
solve the problem in the mind of the programmer, so that
we are able to fully understand all parts of the problem
from its beginning to its end.

2- It helps the programmer to identify errors that usually
occur in programs, especially logical errors, the detection
of which depends on establishing the logical sequence of
the programmer’s steps to solve the problem.

3- It makes it easier for the programmer to make any
modifications, in any part of the question, quickly and
without the need to re-examine the issue or program it
again.

4- In problems in which there are many possibilities and
branches, the matter of following the details of the
sequence becomes difficult for the programmer, if he does
not use a diagram in which the main steps of the solution
appear clearly.

5- Drawings of process flow maps used in designing
solutions to some problems are considered a reference for
solving other similar problems, and a key to solving new
problems that have a relationship with the old solved

problems.
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System Flowchartas s ki a- i
This number of maps is used when designing engineering
devices, in factories and elsewhere, that use autonomous
control systems, such as floats in water tanks, traffic
lights, and pressure and temperature control devices in
petroleum distillation towers. Process flow maps here are
considered as the complete blueprint that It shows the
arrangement, relationship and function of each stage with
what comes before and after it, within the framework of

the integrated system.
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The role presented by these maps can be summarized as
follows:

1- It shows the location of each of the other steps that
make up the system, so that it is easy to discover any
defect that occurs in the system simply by looking,
which facilitates equipment maintenance operations, and
at the lowest costs.

2- It facilitates making modifications that may occur in
the system program in any location in the future.

3- Statement of details about the data required to be
entered into the system.

4- Statement of details about the types of results
expected or required from the program prepared for the
system.
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5- Explaining ways to link the system to the rest of the

existing systems in the concerned institution.
ol ey Lol yad) o Lasi A1y sall Gadls Sy
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Program Flowchartzs s s ki s o
This type of map is used to show the main steps that are
taken to solve a problem, in the form of conventional
drawings, showing the logical relationships between the
other steps of the solution, and the location and function

of each of them within the framework of the

comprehensive solution to the issue.
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Simple Sequential Flowcharts .t g wi s |1

Branched Flowcharts .g s ciswian 2

Simple-Loop Flowcharts s g s 3

Multi-Loop Flowchartssssad i, ki s .4

L) i) Jaif A -1
The solution steps for this type of map are arranged in a
straight series, from the beginning of the program to its

end, so that it is free of branches and sequences.
i, 43S i el By (o Raione Al (K3 021 (pa 530 136 Jal st a5 o
el g cile ) e las
Example 1: Draw a process flow chart to find the area

and circumference of a circle with a known radius (R)
(R) o sbn 1a 5o i 8 5l Jagna s Alone Sl loeall s a3 ) 1 e

Solution: Area of the circle A=ntR"2
Circumference of the circle C=2aR
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C = 21tR 50 hass A =mR? sl daliwe : Jad)

Algorithm
A1 A
1. Start 1
2. Read the value of R Riad il 2
3. Put the value of Pi .
equal t0 3.14 3.14=PIE=r4d pa 3
4. Calculate the area A | -ATR": A e Adslud cual 4
5. Calculate the  C=0mr s Al e € sl sl 5
circumference C CAR: o0 (S ad bl 6
6. Print the value of C, -
R and A <87
7. stop

Example 2: Draw a process flow map to calculate the
value of each of the variables A, B, and C in the following

equations:
AV Gl 3 A B,C Sl siall e JS Aad lusad cilleall o Ay & () 1 20Ka
A=X?+2y .1
B=2X-3A .2
C=A*’+XB .3

If you know that the values of X and Y are given. Print

the value of C,B,A,Y, X
C,B,A,Y X JS dasd aubal | slase XY (e JS e o)) Caale 13

Solution: It is clear that we can calculate the value of the

variable A in Equation 1 given our knowledge of the

remaining initial data, X and Y

We can calculate the value of variable B in Equation 2

by relying on the value of
X,Y%\b“}(\«LIT,.L‘,.A\@BSQ}A]_M;\,.A\@Aﬁz\d\wgmu;&gulc@l}l\QA;da.\\
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C starr

v

READ

PI=3.14

v

A=PI*(R)>

v

C=2*PI*(R)
v

PRINT
R.A and C

v

END
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Algorithm

1. Start

2. Read both X and Y

3. Calculate the value of
A from Equation 1
Calculate the value of B
from Equation 2
Calculate the value of C
from Equation 3 Print
both X and Y

4, Stop

)

XandY oadsif

dad Cual da) g dlaleall Cpa A dad Gl
Adalzal) (e C 4ad aual 2 Adlaall (0 B
XandY a3s bl 3

b =
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Chapter 5 : Telecommunications and Networks
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An overview of telecommunications

cNLay) e dale 5 i

Telecommunications refers to the electronic transmission of
signals for communications, by means such as telephone, radio,
and television. Telecommunications is creating profound changes
in business because it lessens the barriers of time and distance.
Advances in telecommunications technology allow us to
communicate rapidly with business partners, clients, and
coworkers almost anywhere in the world. Telecommunications
also reduces the amount of time needed to transmit information that
can drive and conclude business actions. Telecommunications not
only is changing the way organizations operate, but the nature of
commerce itself. As networks connect to one another and transmit
information more freely, a competitive marketplace demands

excellent quality and service from all organizations.
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Figure shows a general model of telecommunications. The model
starts with a sending unit (1) such as a person, a computer system,
a terminal, or another device that originates the message. The
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sending unit transmits a signal (2) to a telecommunications device
(3). The telecommunications device-a hardware component that
facilitates electronic communication—performs many tasks, which
can include converting the signal into a different form or from one
type to another. The telecommunications device then sends the
signal through a medium (4). A telecommunications medium is
any material substance that carries an electronic signal to support
communications between a sending and receiving device. Another
telecommunications device (5) connected to the receiving device
(6) receives the signal. The process can be reversed, and the
receiving unit (6) can send a message to the original sending unit
(1). An important characteristic of telecommunications is the speed
at which information is transmitted, which is measured in bits per
second (bps). Common speeds are in the range of thousands of bits
per second (Kbps) to millions of bits per second (Mbps) and even
billions of bits per second (Gbps).
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A telecommunications protocol defines the set of rules that
governs the exchange of information over a communications
medium. The goal is to ensure fast, efficient, error-free
communications and to enable hardware, software, and equipment
manufacturers and service providers to build products that
interoperate effectively. The Institute of Electrical and Electronics
Engineers (IEEE) is a leading standards-setting organization
whose IEEE 802 network standards are the basis for many
telecommunications devices and services. The International
Telecommunication Union (ITU) is a specialized agency of the
United Nations with headquarters in Geneva, Switzerland. The
international standards produced by the ITU are known as
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Recommendations and carry a high degree of formal international

recognition.
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Communications between two people can occur synchronously or
asynchronously. With synchronous communications, the
receiver gets the message instantaneously, when it is sent. VVoice
and phone communications are examples of synchronous
communications. With asynchronous communications, the
receiver gets the message after some delay—sometimes hours or
days after the message is sent. Sending a letter through the post
office or e-mail over the Internet are examples of asynchronous
communications. Both types of communications are important in

business.
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Using telecommunications can help businesses solve problems,
coordinate activities, and capitalize on opportunities. To use
telecommunications effectively, you must carefully analyze

telecommunications media and devices.
ALY il (e Bl g Al i GG Ja e S il aVlaiVl alaiiul acluy of oSa
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Basic Telecommunications Channel Characteristics
elaiy) BUR duludl) (ailadll
The transmission medium carries messages from the source of the
message to its receivers. A transmission medium can be divided
into one or more telecommunications channels, each capable of
carrying a message. Telecommunications channels can be

classified as simplex, half-duplex, or full-duplex.
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A simplex channel can transmit data in only one direction and is

seldom used for business telecommunications. Doorbells and the
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radio operate using a simplex channel. A half-duplex channel can
transmit data in either direction, but not simultaneously. For
example, A can begin transmitting to B over a half-duplex line, but
B must wait until A is finished to transmit back to A. Personal
computers are usually connected to a remote computer over a half-
duplex channel. A full-duplex channel permits data transmission
in both directions at the same time, so a full-duplex channel is like
two simplex channels. Private leased lines or two standard phone

lines are required for full-duplex transmission.
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Channel Bandwidth
In addition to the direction of data flow supported by a
telecommunications channel, you must consider the speed at which
data can be transmitted. Telecommunications channel bandwidth
refers to the rate at which data is exchanged, usually measured in
bits per second (bps)—the broader the bandwidth, the more
information can be exchanged at one time.
Broadband communications is a relative term but generally
means a telecommunications system that can exchange data very
quickly. For example, for wireless networks, broadband lets you

send and receive data at a rate greater than 1.5 Mbps.
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Telecommunications professionals consider the capacity of the
channel when they recommend transmission media for a business.
In general, today’s organizations need more bandwidth for
increased transmission speed to carry out their daily functions.
Another key consideration is the type of telecommunications

media to use.
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Telecommunications Media

Each telecommunications media type can be evaluated according
to characteristics such as cost, capacity, and speed. In designing a
telecommunications system, the transmission media selected
depends on the amount of information to be exchanged, the speed
at which data must be exchanged, the level of concern for data
privacy, whether the users are stationary or mobile, and many other
business requirements. The transmission media are selected to
support the goals of the information and organizational systems at
the lowest cost, but still allow for possible modifications should
your business requirements change. Transmission media can be
divided into two broad categories: guided transmission media, in
which telecommunications signals are guided along a solid
medium, and wireless, in which the telecommunications signal is

broadcast over airwaves as a form of electromagnetic radiation.
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Guided Transmission Media Types
Guided transmission media are available in many types. Table
summarizes the guided media types by physical media type.
These guided transmission media types are discussed in the

sections following the table.
dga sall S8 Jailiu g g1 g
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Media Type | Description Advantages | Disadvantages
Twisted-pair | pairs of Used for Transmission
wire Twisted | copper wire, | telephone speed
shielded or service; and distance
unshielded widely limitations
available
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Coaxial cable | Inner Cleaner and | More expensive
conductor faster data than
wire transmission | twisted-pair
surrounded than wire
by insulation | twisted-pair
wire
Fiber-optic Many Diameter of | Expensive to
cable extremely cable is much | purchase
thin strands | smaller than | and install
of glass coaxial;
bound less distortion
together in of signal,
a sheathing; | capable of
uses light high
beams to transmission
transmit rates
signals
Broadband Data is Can provide | Can be
over transmitted Internet expensive and
power lines | over standard | service to may
highvoltage | rural areas interfere with
power lines | where cable | ham radios
and and police and
phone service | fire
may communications
be
nonexistent

Twisted-Pair Wire

Twisted-pair wire contains two or more twisted pairs of wire,
usually copper (see Figure ). Proper twisting of the wire keeps the
signal from “bleeding” into the next pair and creating electrical
interference. Because the twisted-pair wires are insulated, they can
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be placed close together and packaged in one group. Hundreds of

wire pairs can be grouped into one large wire cable.
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Twisted-pair wires are classified by category (Category 1, 2, 3, 4,
5, 5E, and 6). The lower categories are used primarily in homes.
Higher categories are used in networks and can carry data at higher
speeds. For example, 10 Gigabit Ethernet is a standard for
transmitting data in full-duplex mode at the speed of 10 billion bits
per second for limited distances over category 5 or 6 twisted-pair
wire. The 10 Gigabit Ethernet cable can be used for the high-speed
links that connect groups of computers or to move data stored in

large databases on large computers to stand-alone storage devices.
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Coaxial Cable

Figure (middle) also shows a typical coaxial cable, similar to that

used in cable television installations. When used for data

transmission, coaxial cable falls in the middle of the guided

transmission media in terms of cost and performance. The cable

itself is more expensive than twisted-pair wire but less than fiber-
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optic cable (discussed next). However, the cost of installation and
other necessary communications equipment makes it difficult to
compare the total costs of each medium. Coaxial cable offers
cleaner and crisper data transmission (less noise) than twisted-pair
wire. It also offers a higher data transmission rate.
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Fiber-Optic Cable
Fiber-optic cable, consisting of many extremely thin strands of
glass or plastic bound together in a sheathing (also known as a
jacket), transmits signals with light beams (see Figure , right).
These high-intensity light beams are generated by lasers and are
conducted along the transparent fibers. These fibers have a thin
coating, called cladding, which effectively works like a mirror,
preventing the light from leaking out of the fiber. The much smaller
diameter of fiber-optic cable makes it ideal when there is no room
for bulky copper wires—for example, in crowded conduits, which
can be pipes or spaces carrying both electrical and communications
wires. Fiber-optic cable and associated telecommunications
devices are more expensive to purchase and install than their

twisted-pair wire counterparts, although the cost is decreasing.
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Broadband over Power Lines
Many utilities, cities, and organizations are experimenting with
broadband over power lines (BPL) to provide Internet access to
homes and businesses over standard high-voltage power lines. This
form of BPL is called access BPL. A system called in-premise BPL

can be used to create a local area network using the building’s
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wiring. A potential problem with BPL is that transmitting data over
unshielded power lines can interfere with both amateur (ham) radio
broadcasts and police and fire radios. However, BPL can provide
Internet service in rural areas where broadband access has lagged
because electricity is more prevalent in homes than cable or even

telephone lines.
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Wireless Communications Options
Wireless communications coupled with the Internet is
revolutionizing how and where we gather and share information,
collaborate in teams, listen to music or watch video, and stay in
touch with our families and coworkers while on the road. With
wireless capability, a coffee shop can become our living room and
the bleachers at a ball park can become our office. The many
advantages and freedom provided by wireless communications are
causing many organizations to consider moving to an all-wireless

environment.
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Wireless transmission involves the broadcast of communications
in one of three frequency ranges: radio, microwave, or infrared
frequencies, as shown in Table. In some cases, the use of wireless
communications is regulated and the signal must be broadcast
within a specific frequency range to avoid interference with other
wireless transmissions. For example, radio and TV stations must
gain approval to use a certain frequency to broadcast their signals.
In those cases where wireless communications are not regulated,

there is a high potential for interference between 5|gnals
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Technology | Description Advantages | Disadvantages
Radio Operates in the | Supports Signal highly
frequency 3KHz-300 mobile susceptible to
range MHz range users; interception
costs are
dropping
Microwave— | High-frequency | Avoids cost | Must have
terrestrial and | radio signal and effort unobstructed
satellite (300 MHz-300 |to lay cable |line
frequency GHz) sent or wires; of sight
range through capable of | between
atmosphere and | high-speed | sender and
space (often transmission | receiver; signal
involves highly
communications susceptible to
satellites) interception
Infrared Signals in the Lets you Must have
frequency 300 GHz-400 | move, unobstructed
range THz frequency | remove, line
range sent and install | of sight
through air as devices between
light waves without sender and
expensive receiver;
wiring transmission
effective
only for short
distances

With the spread of wireless network technology to support devices
such as PDAs, mobile computers, and cell phones, the
telecommunications industry needed new protocols to define how
these hardware devices and their associated software would
interoperate on the networks provided by telecommunications
carriers. Today more than 70 active groups set standards at a

regional, national, and global level resulting in a dizzying array of
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communications standards and options. Some of the more widely
used wireless communications options are discussed next
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Short Range Wireless Options
Many wireless solutions provide communications over very short
distances including near field communications, Bluetooth, ultra

wideband, infrared transmission, and Zigbee.
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Near Field Communication (NFC)

Near Field Communication (NFC) is a very short-range wireless
connectivity technology designed for cell phones and credit cards.
With NFC, consumers can wave their credit cards or even cell
phones within a few inches of point-of-sale terminals to pay for
purchases. Consumers are using the technology in Germany and
Austria, and pilot projects are being conducted in London,
Singapore, the Netherlands, and Finland. In the United States,
MasterCard and Visa are testing devices with embedded NFC and
are looking for partners to explore the widespread use of NFC

technology in phones and credit cards
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Bluetooth is a wireless communications specification that
describes how cell phones, computers, personal digital assistants,
printers, and other electronic devices can be interconnected over
distances of 1030 feet at a rate of about 2 Mbps. Bluetooth enables
users of multifunctional devices to synchronize with information
in a desktop computer, send or receive faxes, print, and, in general,
coordinate all mobile and fixed computer devices. The Bluetooth
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technology is named after the tenth century Danish King Harald
Blatand, or Harold Bluetooth

in English. He had been instrumental in uniting warring factions in
parts of what is

now Norway, Sweden, and Denmark—just as the technology
named after him is designed to allow collaboration between
differing devices such as computers, phones, and other electronic

devices.
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All types of businesses find Bluetooth technology helpful. For
example, MedicMate is a mobile software developer with an
application designed for medical professionals who can’t carry
patient files from one patient or facility to another. The application
Is also intended for institutions who want to provide electronic
patient or pharmaceutical data wirelessly, but have not
implemented broadband infrastructure. The application runs on
any mobile handset with a touch screen and the Windows Mobile
2003 operating system. With it, the user can create or display
patient data, problem lists, sticky notes, and patient alarms. The
application works with infrared or Bluetooth technology to send

and receive data wirelessly
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Ultra wideband (UWB) is a wireless communications technology
that transmits large amounts of digital data over short distances of
up to 30 feet using a wide spectrum of frequency bands and very
low power. Ultra wideband has the potential to replace Bluetooth’s
2 Mbps transmission speed with 400 Mbps rates for wirelessly

connecting printers and other devices to desktop computers or
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enabling completely wireless home multimedia networks.14 The
manufacturers of electronic entertainment devices are particularly
interested in the use of UWB. With UWB, a digital camcorder
could play a just-recorded video on an HDTV without anyone
having to fiddle with wires. A portable MP3 player could stream
audio to high-quality surround-sound speakers anywhere in the
room. A mobile computer user could wirelessly connect to a digital

projector in a conference room to deliver a presentation.
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Infrared Transmission
Infrared transmission sends signals at a frequency of 300 GHz
and above. Infrared transmission requires line-of-sight
transmission and short distances—such as a few yards. Infrared
transmission allows handheld computers to transmit data and
information to larger computers within the same room and to

connect a display screen, printer, and mouse to a computer.
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Zigbee :is a form of wireless communications frequently used in
security systems and heating and cooling control systems. Zigbee
Is a relatively low-cost technology and requires little power,

which allows longer life with smaller batteries.
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Medium Range Wireless Options
Wi-Fi is a wireless telecommunications technology brand owned
by the Wi-Fi Alliance, which consists of about 300 technology
companies including AT&T, Dell, Microsoft, Nokia, and

Qualcomm. The alliance exists to improve the interoperability of
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wireless local area network products based on the IEEE 802.11

series of telecommunications standards.
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With a Wi-Fi wireless network, the user’s computer, smartphone,
or personal digital assistant has a wireless adapter that translates
data into a radio signal and transmits it using an antenna. A wireless
access point, which consists of a transmitter with an antenna,
receives the signal and decodes it. The access point then sends the
information to the Internet over a wired connection (see Figure ).
When receiving data, the wireless access point takes the
information from the Internet, translates it into a radio signal, and
sends it to the device’s wireless adapter. These devices typically
come with built-in wireless transmitters and software to enable
them to alert the user to the existence of a Wi-Fi network. The area
covered by one or more interconnected wireless access points is
called a “hot spot.” Current Wi-Fi access points have a maximum
range of about 300 feet outdoors and 100 feet within a dry-walled
building. Wi-Fi has proven so popular that hot spots are popping
up in places such as airports, coffee shops, college campuses,

libraries, and restaurants
Jsne e el (5 ging aad &l a1 &8 1 5l ¢ S Cailed) o cariioal) 55 el of Sl Wi-Fi 4508 ae
o 0 SE A ARSI J goa l) Adath i g S g8 aladinly Leldhy g g0 53 L) ) Ul Aaa i o o8 SLY
e Y ) Slastaall J b @l aay J g gl Adadi 0 85 Wy 1l @ldy o 55 5 LAY (s el Jlea
é\ Lgan i g o yuiy) wuu)l’uxﬂ AL d}m)h‘das.\ aals ccalibul) @Lw (JS»J\ )L.l\) Lélwdhm\
‘\AA.\AA_\SL.:Y c.n\}_,d\.uu\ a‘)e.:.\_ﬁal_;‘).qadh: c)@.;‘)”aJA AF'L‘ JL«A‘LlGSSM)J‘ d_,;.d\ ‘_“_“L@_Ls‘);_; s}.\J\‘)a‘)Lu\
Aoy jie SIS m\)‘usmz 5 il Lot ) Aol gonss W/ A5 3 53 52 0230l 435 (10 L3Sl
231005 Ul o) sgll 3 238 300 I sn Adlall Wi-Fi 4808 U J g ol Jalial o) anl gy "illad 20"
<l jUnall Jio (SUel (8 Aialad) Jalill ) seda A 520 1S Lgaond Wi-Fi A8 il a8 Adla o) j0n (63 i Jal
) pe bl s S 5 aalall o jall 5 alidl

139



Chapter 6
Some program
applications



Chapter 6: Some program applications
A ) cliplath) (lany £ uabead) Juaadl)

Microsoft Office

Microsoft Office is a suite of productivity software programs
developed by Microsoft. It includes some of the most widely used
software applications in the world, such as Word, Excel,
PowerPoint, and Outlook. Microsoft Office is used by students,
businesses, and organizations of all sizes to create and edit
documents, spreadsheets, presentations, and emails.
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This topic will provide an overview of the Microsoft Office suite,
with a focus on the core applications that are most commonly used
by first-year university students: Word, Excel, and PowerPoint.
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Word

Microsoft Word is a word processing program that allows users to
create and edit text documents. It includes a wide range of features
for formatting text, inserting images and tables, and creating
complex layouts. Word is also used to create and edit PDFs.
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Here are some of the most important Word features
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Creating and editing documents: Word provides a variety of tools
for creating and editing text documents, such as different fonts,
font sizes, and text colors. You can also insert images, tables, and
other objects into your documents.

Formatting text: Word allows you to format your text in a variety
of ways, such as changing the alignment, indentation, and
spacing. You can also use bold, italics, and underline to
emphasize important text.

Creating complex layouts: Word provides a variety of tools for
creating complex layouts, such as columns, sections, and page
breaks. You can also use Word to create tables of contents,
indexes, and other special features.
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Excel

Microsoft Excel is a spreadsheet program that allows users to
organize and analyze data. It includes a wide range of features for
entering and formatting data, creating formulas, and generating
charts and graphs. Excel is used by students, businesses, and
organizations of all sizes to track data, create budgets, and make
financial projections.
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Here are some of the most important Excel features

Entering and formatting data: Excel allows you to enter and
format data in a variety of ways. You can use different fonts, font
sizes, and number formats. You can also insert images, tables,
and other objects into your spreadsheets.

Creating formulas: Excel allows you to create formulas to
perform calculations on your data. Formulas can be used to add,
subtract, multiply, divide, and perform other mathematical
operations. You can also use formulas to create complex financial
and statistical calculations.

Generating charts and graphs: Excel allows you to generate a
variety of charts and graphs to visualize your data. Charts and
graphs can be used to identify trends, patterns, and relationships
in your data.
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PowerPoint

Microsoft PowerPoint is a presentation program that allows users
to create and deliver presentations. It includes a variety of tools for
creating slides, inserting images and videos, and adding animations
and transitions. PowerPoint is used by students, businesses, and
organizations of all sizes to give presentations on a variety of
topics.
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Here are some of the most important PowerPoint features

Creating slides: PowerPoint allows you to create slides with a
variety of layouts, such as text slides, image slides, and video
slides. You can also add text boxes, tables, and other objects to
your slides.

Inserting images and videos: PowerPoint allows you to insert
images and videos into your slides. You can also crop, resize, and
rotate images and videos.

Adding animations and transitions: PowerPoint allows you to add
animations and transitions to your slides. Animations can be used
to make your slides more visually appealing and engaging.
Transitions can be used to smoothly move between slides.
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Conclusion
Microsoft Office is a suite of productivity software programs that
Is essential for students in all disciplines. Word, Excel, and

PowerPoint are the most commonly used applications in the
Microsoft Office suite. By learning the basics of these applications,
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students will be well-equipped for success in their university
studies and beyond.
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Here are some additional tips

Take advantage of online resources: There are many online
resources available to help you learn how to use Microsoft Office.
You can find tutorials, articles, and videos on a variety of topics.

Ask for help from your classmates and professors: If you are
struggling to use a Microsoft Office application, don't be afraid to
ask for help from your classmates or professors. They are usually
happy to provide assistance.

Use Microsoft Office regularly: The best way to learn how to use
Microsoft Office is to use it regularly. Try to use Microsoft Office
for your assignments and projects, even if you don't have a lot of
experience with it.
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Here are some additional topics that may be of interest

Microsoft OneNote: OneNote is a digital note-taking app that
allows users to create and organize notes, images, and other files.
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It is a great tool for students to take notes in class, create study
guides, and keep track of assignments.

Microsoft Outlook: Outlook is an email client and personal
organizer that allows users to send and receive emails, manage
their calendars, and create and manage tasks. It is a great tool for
students to stay organized and on top of their studies.

Microsoft Teams: Teams is a collaboration and communication
platform that allows users to chat, videoconference, and share
files with each other. It is a great tool for students to collaborate
on projects, work with classmates on assignments, and
communicate with professors.

Microsoft OneDrive: OneDrive is a cloud storage service that
allows users to store and share files online. It is a great tool for
students to back up their files, access their files from anywhere,
and share files with others.
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In addition to these specific applications, there are a number of

other Microsoft Office features that can be useful for students,
such as:
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Collaboration features: Microsoft Office applications include a
variety of collaboration features that allow users to work on
documents, spreadsheets, and presentations together in real time.
These features can be especially useful for students who are
working on group projects.

Accessibility features: Microsoft Office applications include a
variety of accessibility features that make them accessible to users
with disabilities. These features can be especially useful for
students who have difficulty seeing, hearing, or using a keyboard
and mouse.

Educational resources: Microsoft offers a variety of educational
resources to help students learn how to use Microsoft Office
applications. These resources include online tutorials, training
courses, and certification programs.
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Questions for review
Which of the following statements is True/False?

Microsoft Word is a spreadsheet program. (False)
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Microsoft Excel is a word processing program. (False)
Microsoft PowerPoint is a presentation program. (True)
Microsoft OneNote is a digital note-taking app. (True)

Microsoft Outlook is an email client and personal organizer.
(True)

Microsoft Teams is a collaboration and communication
platform. (True)

Microsoft OneDrive is a cloud storage service. (True)

Microsoft Office applications include a variety of collaboration
features. (True)

Microsoft Office applications include a variety of accessibility
features. (True)

.Microsoft offers a variety of educational resources to help
students learn how to use Microsoft Office applications. (True)
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Multiple Choice
Which of the following is a Microsoft Office application?

A. Google Docs

B. Microsoft Excel

C. Apple Keynote

D. LibreOffice Calc

What is the main purpose of Microsoft Word?

A. To create and edit spreadsheets

B. To create and deliver presentations

C. To take notes and organize information

D. To send and receive emails

Which of the following is a feature of Microsoft Excel?

A. Pivot tables

B. Slides

C. Tags

D. Notes

What is the purpose of a transition in Microsoft PowerPoint?

A. To move from one slide to the next
B. To add emphasis to text or an object
C. To create a table of contents

D. To insert a chart or graph
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What is the purpose of the "Collaborate" tab in Microsoft
OneDrive?

A. To create and edit files online

B. To share files with others

C. To view the history of a file

D. To download files to your computer
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Chapter 7: Information Security, Dangers and means of survival
Bladl) Jilug 9 JUadl) rcilaghaal) Ghal sauld) Juail)

Introduction

There is no doubt that the Internet is the largest and most wonderful human
invention, and no one will ever be able to limit the benefits and advantages
of this large ocean called (the Internet). One of the interesting things is the
terrible spread of so-called (spyware) programs that are easy to use and easy
to obtain for free on many sites. In this research, we will discuss the history
of espionage via the Internet and the spies called (hackers), the ways they
penetrate networks, and the methods of protection and prevention against
them. Events that happened to companies caused by these so-called
(hackers) will also be mentioned.
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Hackers
This word scares many people, especially Internet users who carry their
privacy on their devices and navigate this sea with them, and most of the
time they come back and someone has snooped on these privacy and may
have used it for illegal matters. The world of hackers is a huge, mysterious
world, and its beginning It was before the Internet and even before the
computer itself, and some may have wondered: Who is a hacker?
(st 5253 sall agilia sead () slany Cpdl i Y ASLS (5o e i et (el o S s A 028 SLY)
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Definition of hackers: Hackers (this word is oppressed in Arabic) refers to
those who are enthusiastic about the world of computers, programming
languages, and new operating systems. This word is used to describe
programmers who work without prior training.
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This term has spread tremendously recently and has come to refer mainly to
individuals who illegally resort to penetrating computer systems with the aim
of stealing, sabotaging, or corrupting the data contained therein. If the hacker
destroys or deletes any of the existing data, he is called a “cracker,” because
the hacker usually steals small programs and files and does not sabotage or
destroy other people’s devices.
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Their techniques and methods
The world of hackers is a constantly evolving world. Hackers invent new,

complex programs and methods through which they can penetrate networks
and devices, no matter how protected they are. Spyware varies in features
and methods of use, but the traditional methods used by novice hackers all
rely on one idea, which is the so-called “patch file,” which the spy sends to
the victim’s device via e-mail or chat programs, and the latter opens it in
good faith. Without knowing it, he had at the same time opened the door
wide for the spy to do what he wanted on his device, and sometimes the spy
could do what the victim could not do on his device itself.
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Hacking is done by identifying the vulnerabilities in that system, and these

vulnerabilities are often in the device’s ports. These ports can be described
as computer gateways to the Internet. The hacker uses programs based on the
client/server system, as they contain two files, one of which is the server,
which is sent to the victim’s device, which opens it and becomes vulnerable
to hacking, as one of the ports has been opened by this server.
(Ports) adlill & <l yail) el o 4S5 e Ll 5 aldaill @Iy 853 g sl 0l ) 38 yra (33 5l e (31 558N o
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There are many different ways that enable hackers to penetrate devices
directly without the need to send files, to the point that the Laha Karaz
Association in America devised a method of penetration that is done by data
packets that flow with telephone communications over the Internet, where
that data is intercepted and the victim’s device is controlled. Hackers also
use the Unix operating system because it is a much stronger and more
difficult system than Windows. They also use server devices that operate on
the Internet and use T1 fast lines to connect to the network by obtaining a
Shell Account.
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Treatment and prevention
We have all heard the wisdom that says (an ounce of prevention is worth a
pound of cure), and there are many prevention methods that protect the
device from being infected with viruses or sticky files sent by these hackers,
including having the computer loaded with an (anti-virus) program,
preferably purchasing it rather than downloading it from the Internet. It must
be updated via the Internet whenever available. One of the anti-virus
programs is Norton AntiVirus, which provides updates every two weeks.
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Since the vast majority of sticky files contain the Trojan virus - whose name
is taken from the Trojan horse of the famous story, which was brought into
the Trojan palace as a gift from the Greeks and from which soldiers left at
night - which the anti-virus program will detect along with the rest of the
viruses if | found it, and it will clean the computer of those viruses, but it
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will not be able to clean the sticky files because they are running in the

computer’s memory, if they exist, of course.
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Viruses
The computer virus represents one of the mysterious things that cause
bewilderment and confusion to many people. People’s reactions to this topic
vary according to their level of culture and experience in the field of
computers. The difference in reactions is due to the contradiction between
the idea of the existence of the virus, which medical specialists consider to
be a living and reproducing entity, and The computer is a physical entity.
There are those who completely rule out the idea and believe that it is a form
of science fiction that always tries to make physical objects move and feel
those around them. There are those who do not understand the subject
properly, even among specialists in the field of computers. There are those
who do not give the subject the attention and care it deserves, and this is
considered to be the case. A marginal topic that does not rise to the level of
other computer topics, as electronic viruses are considered the dark armies of
the world of computers and the Internet that roam throughout the Internet or
hide in CDs or magnetic disks and wait to find an unprotected device so that
they can jump inside and destroy all the programs on it. Sometimes, from
solid components, computer and Internet users have suffered from the
scourge of these merciless rogue viruses over the past years because they did
not have sufficient armor at the time to repel the advancing armies of

darkness.
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Therefore, it was necessary to shed light on this topic and study it
objectively, allowing the user to properly identify this entity away from
illusions and fantasies. This study also includes clarifying the seriousness of
the virus and its devastating impact on computer technology and the
information revolution, as well as the rest of the effects of damage that may
sometimes reach the effect On the performance level of some of the
computer's hardware components, such as the hard disk or printer
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Definition of viruses: Computer viruses are programs that are
written for the purpose of harming another computer, or
controlling it, and they are written in a specific way. They are
called viruses because they resemble these parasitic organisms in
two main characteristics:

« Computer viruses always need a host file in which to live
hidden:

Viruses always hide behind another file, but they take control of
the infected program. So that when the infected program is run,
the virus is run first.

» Computer viruses can copy themselves:

These malicious programs are written so that they immediately
copy themselves as soon as the infected program is run. It copies
itself to other disks. If the computer is infected and you put a
floppy disk in it, the virus is automatically copied to the flash
disk. Due to this feature of viruses, you find that the flash disk
gives you a sign that it is completely full even though you have

only stored small files.
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It is a small program that is often invisible and links itself to
another program so that it can reproduce, repeat and spread
through this program. When this program infected with the virus
IS executed, the virus moves to the memory and settles there and
infects every program that is loaded into the memory after that
before reloading it. The virus may activate on a specific day, as
happened with the Cher Noble virus on April 25, or when
copying a specific program, or when executing a program a
number of times, or after several times of reloading the computer.
There are viruses that infect files and others that infect the boot
sector of the device. And it is located on the floppy disk or hard
disk, meaning that the virus, very simply, is a program like any
other application program, but it is designed by a saboteur with
the specific goal of causing the greatest possible damage to the
computer system, and to do this, it is given the ability to link itself
to other programs, as well as to recreate itself. So that it appears
as if it reproduces and reproduces itself, and this allows it to
spread between different computer programs as well as between
different locations in memory until it achieves its destructive
goals.
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Trojan

Definition: Trojan is a spyware program and has other names such as Server,
Patch, or Spy, but the creators of this type of files prefer resonant names, and
the name Trojan is a reference to the Trojan horse. But with different names,
it is a spyware program that makes your computer a server for the spy's
computer, meaning that the spy (who is the person who sent you this Trojan)
can control your device as if it were you, but taking into account that this is
only if you are connected to the Internet or network and Not only that, but
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when he knows that you are on the Internet, otherwise he is powerless. Not
only that, but when he knows that you are on the Internet, otherwise he is
powerless.
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The difference between a worm, a trojan, and a virus
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 Worm: The worm infects computers connected to the network
automatically and without human intervention, and this makes it
spread more widely and faster than viruses. The difference
between them is that worms do not delete or change files, but
rather waste the device's resources and use memory horribly,
which leads to a very noticeable slowdown of the device. It is
important to update the versions of the system used in the device
in order to avoid worms.

When talking about worms, it is important to refer to those that
are spread by email. A file containing a worm is attached to the
message, and when the recipient runs the attached file, the worm
spreads itself to all the emails in the victim's address book.

eV 138 5 Gai¥) JAN e (e 5 oSl i) IS AS0AI0 Al gall i gaSll 53 gall gz 325301 @
a8 g Cadaa a8 Y laall Ol s agin LA L Dl g pail) e g ) 5 qs gl Sy 00 Lelaay
, Steall laa Ia gale eday I (525 Laa aadad (S50 5 SIAN aladinl 5 jlealdl 3l ga elilehy o o8 Jy clalall
ol sy S Jlead) 8 aadiol JUail s Cuaat agall (e 5
Lo Al (380 s JsadY) G e S A Gl )5 SLEY) ol e Cuaal) die agall (e
Oy s () Lgnsd 53 53 5l o 685 €38 yall Calall 4] Juyall oy Ladie 5 3350 e (5 i
Al (pglie iy 53 s sall

* Trojan: It is a program that tempts the user with its
importance, shape, or name if it is attractive. In reality, it is a
program that opens a back door, so to speak, as soon as it is
run. Through this back door, the hacker penetrates the device
and can control the device to a great extent. Sometimes it can
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do things that the owner of the device himself cannot do, and
this is not due to the Trojan file, but rather the Trojan file is
what opened the door for the hacker, so to speak, by running
it.
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* Virus: As we mentioned, a virus is a program designed to
spread itself among files and integrate or attach to programs.
When the infected program is run, it may infect the rest of the
files present with it on the flash disk, so the virus needs
intervention on the part of the user in order to spread. Of
course, the intervention consists of running it after it was
brought by email, downloaded from the Internet, or through
the exchange of flash disks.
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The spread of the virus is not limited to the system in which it
is located, but it is also transmitted to other systems that may
be at the furthest possible distance from this system. This
rapid spread between systems is due to two basic factors:

1-Compatibility:

It means the ability of a single program to run on different
types of computers and different types of operating systems.
This factor, despite its positive and important impact on the
development of computer systems, its impact on the spread of
the virus was great, and software piracy helped increase this
Impact to a very large extent.
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2- Communications

These are the means that led to connecting a number of
network devices and communicating through them. These
devices may be in the same location, or they may be different
locations, or they may be on different continents.
Communication between devices and exchanging data
between them becomes an easy process that does not take any
time. It is considered Proper diagnosis of the disease is the
most important stage of treatment, as all the following stages
depend on it. Therefore, it is important, before starting to
study methods of preventing the virus and methods of resisting
it, that we get to know its characteristics and symptoms of
infection. Therefore, we will learn about the characteristics of
Viruses.
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Why it is called by that name?

The word virus is used to refer to viruses that transmit diseases by
being transmitted from one sick person to another person. Once
they are transmitted to a person, they multiply inside them until
they cause the destruction of organic systems and the computer
virus. Therefore, a virus is a program that contains the following
characteristics combined:
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- An organic virus changes the organic properties of the body's
cells, and a computer virus changes the functions of other
programs.

2- The organic virus reproduces and causes the creation of new
viruses, while the computer virus reproduces itself and appears as
if it is self-replicating.

3- A cell that is infected with an organic virus is not infected with
the same virus again. Likewise, a computer virus, if it infects a
specific program, does not infect it again.

4- The body to which the natural virus transmits infection may
remain for a long period without symptoms of the disease
appearing on it, and likewise programs infected with computer
viruses may remain for a long period without destructive
symptoms appearing on them.

5- In some cases, the organic virus and the computer virus change
their forms; So they are difficult to detect and overcome.

‘ ‘ San) 13gy am |3lal

Saars A gla] G e Glasi) o L) 325k e Gl el A Al Sl g ) e g padll 4alS sl
Gl 8 a5 (a5 eandally (alaldl s il 5 Ay saandl o eVl e st (S alaly S L) ) Ll
el Rl iy sy clald) g b o s 5 anall LA guiaall (ailadll juihy (5 sanll (s i) o 58 -
s AN

At L] Balely olall s o o sy g cBagas Gl gy L) (8 iy g (g sacanl) g ) SIS D
L3 i ailsy jedad (Reproduce itself)

ol 13) ¢ VT Calall (s g 8 QLIS 5 A5y Anadi (o g jlly Hlad Y (5 paandl (s g pilly bl 3 40801 23
‘ (AT B e dgay b Uina 1l

gl ) S 5 cagle im pall alpel ) seda (50 Ay sha 8 Uiy 38 (5 gaal) aall g il 4] Jiy (53) ansall -4
Mo A 535 (ml el ) sela (050 Ay sha B0 (A5 8 ) (a5 sy bl

el il LegiliS) onmy ia Lol s candiall s b5 5 sumad) s il s YIAY ian 325

What do viruses target?

1. Executive programs such as:
. Com, .exe, .ovl, .drv, .sys, .bin, .vbx, .dll

2. Downloadable programs such as:
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Boot Record, Master Boot, FAT, Partition Table

3Some multi-purpose applied and executive programs
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exe, .ovl, .drv, .sys, .bin, .vbx,.dll.Com, .

(i plianill el ) 2

Boot Record, Master Boot, FAT, Partition Table
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Virus characteristics

As previously explained, a virus is nothing but a program that has been
provided with the ability to link to other programs. It has also been provided
with the ability to hide itself from the user and camouflage it. Therefore, it is
sometimes likened to the Trojan horse that the Greeks used to penetrate the
Trojan fortresses, as the fortress was very strong and the Greeks were forced
to use deception in He opened it after they made a large horse frame and
placed Greek soldiers in it. They withdrew and left the horse behind them.
The Trojan forces were happy with the horse and took it with them inside the
fort. At night, Greeks got out of the horse and opened the doors of the fort to
let the Greek forces in. The virus will do almost the same work as it is linked
to programs that perform some work. Cute and attractive, then it enters the
system when these exciting programs are running, and copies itself
everywhere it can reach.
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1- The ability to disappear
The virus uses multiple means to hide from its connection to commonly used
programs. Some users copy these programs to the disk and perform their
destructive actions. There are viruses that enter the computer as hidden files,
such that the user cannot notice their presence by viewing the file index.
Some viruses settle in certain places that are difficult to detect. The user
must know it like a CMOS computer clock, and it waits in this place until the
clock indicates a specific date, then it turns itself on and performs its
destructive work. Some viruses also hide any traces of their presence, as the
programs containing the virus continue to operate efficiently without any
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errors for a long period at the same time. The virus moves from one program
to another with ease. The computer virus is distinguished by its great ability
to spread. The factors that help it to spread have previously been explained,
such as modern means of communications, which make the virus move
quickly from one computer to another within the computer network,
regardless of the distance between these computers, as the virus can spread
from Through the network to millions of users, as well as device
compatibility, which helps the virus to work on a large number of devices.
Then software piracy helped the virus to be transmitted from one device to
another by copying the programs containing the virus. When the virus is
transmitted to the computer, it spreads very quickly within the computer’s
memory, as it It connects itself to programs stored in memory and makes
many copies of itself. This process takes place in a few seconds as a result of

the high speed at which the computer operates.
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2-Destruction:

As previously explained, the virus is usually linked to a specific program,
and when this program is downloaded, the virus moves to a place in the
memory and remains stationary in this place until it finds the detonator tiger
that it is looking at, and this detonator may be a specific word that the user
writes or a signal such as the date of a specific day on the computer clock,
and in this case The situation is that the virus begins to destroy the system,
and one of the means of this destruction is zeroing out places in the memory.
Notice in the figure that there are three states of memory. The first state is
before the virus enters. The second state is that the virus begins to move
along a path in the form of a worm. It is noted that the virus copies itself in
random cells until it appears like a worm moving. It also leaves behind zeros
instead of stored data. In this case, it is observed that either the program
stops suddenly because it finds zeros in place of the stored commands or
data, or the program runs while giving incorrect results as a result of the data

164




being different from what it was. In the third case, it shows that the virus
repeats itself where it works. Each copy of the virus must act as the original
virus and be ready to work as soon as the required signal occurs. Therefore,
all existing copies of it must also be eliminated.
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The danger of the virus

Infection with the virus may disrupt the work of programs or reduce its
speed, or infect the part that specializes in operating the computer, causing
the device to stop working. Or the virus may lead to erasing the partition
table area (partition table) is an index that contains the names of files and
their locations on the hard disk.

(g ll 3 ) glad

el S iy ol e Sl i) ) iy BB ) gl ) e s (il ey (533 8
S sin agd o (el J gan-)aredil) J san Adbaia prase (A gl (6350 38 5l Slead) Jae alay) ) 505 Las
Ll A e W ya p oSl 5 bl sland Lo

165



Chapter 9
Electronic Commerce



Chapter 9: Electronic Commerce
A g A Bl s gkl Juaadl

Introduction

Electronic commerce (e-commerce) is the buying and selling of goods and services
online. It has become a major part of the global economy, with trillions of dollars in
transactions taking place each year. E-commerce has many advantages over
traditional commerce, including convenience, lower prices, and a wider selection of
products and services.
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Tvypes of E-Commerce

There are two main types of e-commerce: business-to-business (B2B) and
business-to-consumer (B2C). B2B e-commerce is the buying and selling of goods
and services between businesses. B2C e-commerce is the buying and selling of
goods and services between businesses and consumers.
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Other types of e-commerce include:

Consumer-to-consumer (C2C) e-commerce: The buying and selling of goods and
services between consumers.

Government-to-business (G2B) e-commerce: The buying and selling of goods and
services between governments and businesses.

Government-to-consumer (G2C) e-commerce: The buying and selling of goods
and services between governments and consumers.
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Benefits of E-Commerce

E-commerce offers a number of benefits over traditional commerce, including:

Convenience: E-commerce allows consumers to shop from anywhere, at any time.

Lower prices: E-commerce businesses often have lower costs than traditional
businesses, which allows them to offer lower prices to consumers.

Wider selection of products and services: E-commerce businesses can offer a wider
selection of products and services than traditional businesses, as they are not
limited by physical space.

Personalized shopping experience: E-commerce businesses can use data analytics
to personalize the shopping experience for each customer.
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Challenges of E-Commerce

E-commerce also poses some challenges, including:

Security: Consumers need to be confident that their personal and financial
information is safe when they shop online.

Fraud: E-commerce businesses are vulnerable to fraud, such as credit card fraud
and identity theft.

Shipping and returns: E-commerce businesses need to have efficient and reliable
shipping and returns processes in place.

Competition: The e-commerce market is highly competitive, and businesses need
to find ways to differentiate themselves from their competitors.
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The Future of E-Commerce

The future of e-commerce is bright. E-commerce sales are expected to continue to
grow in the coming years. New technologies, such as artificial intelligence and
augmented reality, are also expected to have a significant impact on e-commerce in
the future.
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E-commerce is a rapidly growing industry that is changing the way we shop. It
offers a number of benefits over traditional commerce, including convenience,
lower prices, and a wider selection of products and services. However, e-
commerce also poses some challenges, such as security, fraud, and shipping and
returns.

E-commerce businesses need to be aware of these challenges and take steps to
mitigate them. They also need to find ways to differentiate themselves from their
competitors in order to succeed in this competitive market.

Ay A Lay epnaliill 3 lailly 45 )6 bl jall (e 1330 a0y ged Ley (5 guath Al A5 phall juad o Jast gail) day e deliva & 4 g yiSIY) 5 el
d\.)i;‘)!\}w;‘ﬂ\ d’.\» 6@1.)&;33\ ua:.lua:vi @}Jﬂ‘?]\ 3‘)1;:\3‘ C‘).bs chﬂhc‘x} QLAJ;.“} LLI\A:\.LA” LJ.AQ.‘LN\}&.G}AM)W\ )L’u.u“}“}&;‘)”
oY ol

Gt ) ) Al el LS e it Ao 3301 i shadl) 385 (5 bpanl o A5 e 0585 of A5 AV 5l S 55 e o
i) (5 paall 138 A ~lail) Jal (4 aganilia (o aguadil el

Additional Information

The history of e-commerce: E-commerce dates back to the 1960s, when businesses
began using electronic data interchange (EDI) to send purchase orders and other
business documents to each other electronically. The first online shopping website,
Amazon.com, was launched in 1994.

The impact of e-commerce on the economy: E-commerce has had a significant
impact on the economy. It has created millions of new jobs and has helped to boost
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economic growth. E-commerce has also led to the closure of many traditional
businesses, such as brick-and-mortar bookstores and video rental stores.

The future of e-commerce: The future of e-commerce is bright. E-commerce sales
are expected to continue to grow in the coming years. New technologies, such as
artificial intelligence and augmented reality, are also expected to have a significant
Impact on e-commerce in the future.
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Careers in E-Commerce

There are a number of different career opportunities in e-commerce. Some of the
most common e-commerce jobs include:

Web developer: Web developers create and maintain e-commerce websites.

E-commerce marketing manager: E-commerce marketing managers develop and
implement marketing strategies for e-commerce businesses.

**E-commerce customer service representative
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Electronic publishing is the process through which printed media,
such as books and scientific research, are presented in a form that
can be received and read via the Internet.
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E-book is a term used to describe text similar to a book, but in
digital form, for display on computer or mobile screens
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An electronic library is one in which all the books in it consist of
electronic books stored on a hard disk or on a computer and can
be accessed through direct search on the Internet.
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An e-reader is a program that runs on a computer, mobile phone,
or any external network and is used to read electronic books, such
as PDF Reader.
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Intellectual property rights are the rights granted to people to
protect their creative intellectual products, which include
inventions, literary and scientific production, images, designs,
etc., as well as electronic books on the Internet.
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In the age of information and its increasing importance and role in
decision-making, scientific research, culture and science, and
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with the scientific and technological development of information
and with the emergence of the importance of preserving, storing,
organizing and retrieving information, it was natural for
electronic publishing systems to develop to reach what they have
reached now.
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Electronic publishing is the subject of great scientific controversy,
especially with regard to libraries and library technical services. It
seems that the growth and popularity of electronic publishing has
raised some doubts about the importance of the need for it, its
impact on technical services, and its relationship to the
development of library services and the complete change in their
forms. It is important to know the electronic publishing and the
technologies associated with it that are closely related to the
computer and its capabilities in collecting and storing information
and documents.
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The developments from printing on paper to the electronic
newsletter proceed through a series of specific stages, which are
as follows: The first stage is using the computer to issue
traditional publications printed on paper.
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The second stage is the emergence of new publications in their
entirety, and these are available in electronic form only. The
clearest examples of this are that they can be accessed via direct
line only because there is no counterpart printed on paper.
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The third stage is for electronics to replace traditional
publications on paper, and this stage is in effect and has reached a
large percentage of publications.
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Areas of electronic publishing

1-publishing scientific research, where students and researchers
need to have these materials at their fingertips during their
research, regardless of where they are. Therefore, electronic
publishing facilitates this by obtaining materials directly from the
author, or what is known as the electronic archive.
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2-Publishing lecture papers and notes, where university
professors can publish their lecture papers electronically for
students to obtain from professors’ websites on the Internet.
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3-Publishing books and academic references, as using electronic
publishing the researcher does not need to buy a specific
reference by mail and does not need to ask a colleague from
another country to copy the reference for him, as he can obtain it
electronically if the source is open or pay its value electronically.
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Which of the following statements is True/False?

1-Electronic publishing is the process through which printed
media, are presented in a form that can be received and read via
the Internet. (T)

2-An e-reader is a program that runs on a computer, mobile
phone, or any external network and is used to read electronic
books, such as PDF Reader. (T)

Electronic publishing has the following characteristics:
o oailad saxy (g IV i) Sl

Firstly, reducing costs. Most of the costs that an activist bears
while publishing a particular book come from the cost of the
following. One of them is the paper printing process, the value of
paper and ink, which represents about 30% of the cost of
publishing. Paper sources are limited due to forests and their
shrinkage, and the cost of paper increases greatly due to the
increase in demand and limited sources.
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The cost also comes from the requirements of the storage process.
A printed book needs a place to store the book in multiple copies
because the book is considered a perishable commodity, so it is
kept away from the sun, air, humidity, and other dangers such as
rain and reality. The storage process is an expensive process for
publishing, but also for public libraries that face problems in
preserving their stock of books. Which reaches millions
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Then comes the transportation process from printing presses to
sales houses, as this represents another addition to the publishing
costs.
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Secondly, to shorten time, the user does not need to search for a
specific book in libraries, nor does he need a washing machine or
any text. All of this can be done in a few moments via the Internet
by visiting the e-book distributor’s website or by visiting a
specific search site on the Internet, where it is possible to
Displaying and downloading is done via the Internet, which
allows it to be transmitted and connected directly, thus following
up on developments in science and knowledge in the field of real
time.
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Third, the ease of searching for specific information. Instead of
browsing all the pages of a book or printed paper, the e-reader can
search for a word or words automatically.
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Fourth, following up on readers after purchasing the e-book by
the publisher or author, where the publisher or writer can follow
up on reading through their pages on the Internet or through
social media.
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Sixth, self-publishing. Electronic publishing allows researchers
and authors to publish their production directly on their websites
or social media without the need for printing presses, startups, or
distributors.
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Seventh, speed, whether publishing via social media or after a
short period of time
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Eighth, the denial of place. The electronic publishing feature
allows the elimination of the barrier of place, turning the world
into a small village outside geography, where all places are
confined to the computer used by the user.
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Ninth, breaking the monopoly on information. What electronic
publishing allows for disseminating information via social media
or via electronic newspaper websites is unprecedented in the
history of humanity, as every Internet user has become the owner
of all this information. This has eliminated the importance of
writing, which used the information to present material that is not
available. It has importance outside of revealing this information.
It also contributed fundamentally to making the information
portable with the reader and writer wherever he goes, as it is
available on his mobile phone and making the Internet available
to researchers. He did not consume them even in a dream to
facilitate their work. This shortens the research time on par with
the concept of the relative acceleration of time that The human
mind responded to him by inventing the Internet
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Disadvantages and Difficulties of Electronic Publishing

1.

Electronic copying is considered to be highly vulnerable to
sabotage and destruction if it is infected with viruses and
cryptography to which it is exposed.

Inability to keep pace with the rapid development and
emergence of new devices from the computer generation,
which costs huge sums of money, whether in readings or in
devices, and the high prices of them.

Not providing the ability to read the text of the e-book on
another reading device that was purchased of another type,
as the possibility of reading its reading remains on a
specific and specific type. Of the devices

Lack of provision of equipment and weak infrastructure in
some societies, which leads to them not benefiting from
electronic publishing data.

Inability to verify and determine intellectual property
agreements and laws.

Lack of agreement between books on distinguishing
between original electronic information and stolen
information after putting it on the Internet.
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Electronic publishing security:

The issue of piracy of copies and authors’ rights, especially online
publishing, is a complex matter and has many dimensions, and it is
difficult to limit them or control the sites that publish works by adult
writers without their written consent or simply informing them, so that
the basic problem remains in how to secure the electronic publishing
process away. About hidden sites that are difficult to limit or follow
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One of the most important reasons that prevent young people from
publishing their works on the Internet is the fear of illegal copying and
fear for their intellectual property rights. The intellectual property
rights of authors can be preserved through a technology known as
rights management digital, DRM.
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It is a technology that aims to enable publishers to safely publish
intellectual works, such as books, articles, etc., in digital form via the
Internet or via any electronic medium, such as CD-ROMs. This
technology consists of a set of programs that enable the copyist to
encrypt digital materials, publish them, and control access to digital
materials by allowing readers to access them. To these materials after
paying certain costs and after purchasing an account from a dedicated
site, following up on who is accessing these materials and ensuring
that the parties involved in producing the digital material obtain their
financial rights from companies specialized in these systems.
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Chapter 10
Artificial
Intelligence



Chapter 10: Artificial Intelligence
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Objectives and basic concepts of artificial intelligence

The science of artificial intelligence aims to understand the nature of human
intelligence by creating computer programs capable of simulating human
behavior. The ability of a computer program to solve a problem, or make a
decision in a situation - based on - a description of this situation - means that
the program itself finds the method that must be followed to solve the problem,
or to reach the decision by referring to many inferential processes that fed the
program. This is considered an important turning point beyond what is known
as “information technology”, in which the inferential process is carried out by

humans.
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Although we cannot know human intelligence in general, we can shed light
on a number of criteria by which it can be judged. Such as
* Ability to generalize and abstract
* Identify the similarities between different situations
 Adapting to new situations
* Detect errors and correct them to improve future performance
. ....etc
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Acrtificial Intelligence is concerned with the cognitive processes that humans
use to perform intelligent actions. These actions differ in nature, and may be...
* Understanding a spoken or written linguistic text
* Playing chess or
* Solve a puzzle or
* Mathematical problem or
» Writing a poem or
» Make a medical diagnosis or
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* Inferring a way to move from one place to another.
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To create an artificial intelligence application, we start with:
* Choose one of the activities agreed upon as smart, then
* Establish some hypotheses about the information and inferences that a
person uses when carrying out this activity
* Enter these into a computer program
* Then we observe the behavior of this program.
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Observing the program may lead to discovering its shortcomings, which leads
to modifications and development in its theoretical foundations and thus in the
program itself, and this in turn leads to different behavior of the program, and

the observation and development that it entails... and so on.
bl el &y ki s cBlast Jaa) ) 525 Lee 4y seaill an ol LT ) el ) AdaaDla 355 N
_‘.JSA}___ ﬁ#}%mﬁwwu}‘éﬂu)ﬂ&ﬂ‘#é!bj‘jm\& gdﬁjsw@uﬂ\@émb}

The problems dealt with by artificial intelligence are characterized by
combinatorial explosion. This means that the number of possibilities that must
be considered is so large that it is not possible to reach the optimal solution -
if it exists - by direct search operations, because the search process takes a
very long time, or because it requires a large memory. It exceeds the capacity
of computer or human memory. For example, the possible moves of chess
pieces in one round have been estimated at approximately [(10) ~120. It is
clear that it is impossible to examine the complete set of these moves, or store
them in the computer accompanied by an estimate of the suitability of each of
them. In fact, there is a fundamental difference between a mathematician and
a scientist who has worked with artificial intelligence.

While the mathematician seeks to prove that there is a solution to the problem
he is investigating - or that there is no solution, we find, on the other hand,
that the artificial intelligence worker is searching for a solution to the problem
that may not be the correct solution, or completely optimal, but it is acceptable
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to those interested in the issue, and does not require more time than necessary.
It can be found in real-life circumstances.
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The mathematician aims to prove that there is an algorithm to arrive at a
solution to the game in a number of steps not exceeding, for example, seven
steps, while the artificial intelligence worker uses all his skill to develop a
program for a solution based on sound reasoning methods, but the number of
steps required by the solution is not important. . The prevailing trend in
artificial intelligence is that good organization principles are more important
than speed of calculation, and mathematics plays a prominent role at the
logical level. Although the most obvious branch of logic in the minds of the
researcher is deductive logic, it is certainly less important than inductive or
inferential logic in most of our activities related to intelligence.
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Here we will use the term “inference” to express the ideas of induction and
deduction. Besides this use of mathematics at the logical level, we will also
use it - at a somewhat elementary level - in order to obtain estimates of the
memory capacity and processing time needed to arrive at a solution to a
problem.
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In the remainder of this introductory section, we will attempt to clarify the
features of artificial intelligence programs in general. The criteria we present
will be related to the types of problems to be solved, as well as to the logical
processing methods used, drawing on everything known about human
intelligence.
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: Symbolic Representation e g
The first characteristic of artificial intelligence programs is that they mainly
use non-numeric symbols, which constitute a blatant contradiction to the
prevailing idea that the computer can only deal with numbers. At the basic
level, the computer consists of binary digits, but these positions can take one
of two values symbolized by 1 or zero. This concept corresponds to the human
level, the level of neurons, which also depends on the dual situation. Which
indicates the possibility of expressing highly complex ideas, perceptions, and
concepts and making decisions in sophisticated combinations of these binary
situations or states. There is no doubt that the possibility of expressing higher
and complex perceptions using binary codes that the computer understands
makes simulating the decision-making process possible.
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There is, of course, nothing to prevent artificial intelligence programs from
performing some mathematical operations if necessary, but the results of these
operations are often used at the conceptual level. Meaning that the meaning of
these calculations will enter into the inferential process carried out by the
program. This is illustrated by an example of a medical diagnostic program
that may give us certain information in its symbolic form as follows:
“The patient has a slight fever”
The computer reached it by performing an inferential process on digital
information, such as:
“The patient’s temperature is 40 degrees Celsius.”
Al programs can also use symbolic information from plant pathology, such
as:
“Mold is a type of fungus”
To obtain other symbolic information as follows:
“The damage caused by fungi in general can be caused by mold in
particular.”
This type of deductive or inductive process is usually called “inheritance” or
transmission of properties, and it is of great importance in the science of

artificial intelligence.
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Heuristicsagay
The dual character of Al programs is determined by the types of problems they
address. They usually do not have a known algorithmic solution, by which we
mean that there is no specific series of steps that can be followed to guarantee
a solution to the problem.
As long as there is no algorithmic solution to the problems addressed by
artificial intelligence, we must resort to ijtihad - that is, to unsystematic
methods for which there is no guarantee of success.

“Diligence” consists of choosing one of the solution methods that seems
appropriate, while at the same time leaving the opportunity to change to
another method in the event that the first method does not reach the desired
solution in an appropriate time.

This is why programs that solve quadratic equations are not considered
artificial intelligence programs because they have a known algorithmic
solution. Thus, chess-playing programs constitute a fertile field for artificial
intelligence because there is no known way to determine the best possible
move at a particular stage of the chess round, for two reasons: the first is that
the number of possible possibilities is so large that it is impossible to conduct
a complete search on them, and the other reason is that we only know L.ittle is
said about the logic upon which skilled players base the movements of their
pieces, either because they are not consciously aware of it or because they do
not want to disclose it. Some people who disparage artificial intelligence have
taken to claiming that no program can reach the level of a good human player.
This claim has long been proven wrong. Excellent chess programs can now

defeat all but a few players.
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Knowledge Representation e i
Artificial intelligence programs differ from statistics programs in that they
have a “representation of knowledge,” which expresses correspondence
between the external world and symbolic inferential processes in the
computer. This knowledge representation can be easily understood because it
usually does not use numerical symbols. A therapeutic diagnostic program
may use the following rule to diagnose a patient with influenza:
“If the patient has a high temperature and feels muscle pain and
headache, there is a strong possibility that he is suffering from influenza.”
Such a rule should be expressed in artificial intelligence programs clearly,
concisely, and in a language that is closest to our natural language and not in
binary computer language. Expressing this rule in traditional programs
requires adding many and multiple tables to express the relationship between
disease symptoms and the diseases that are likely to cause them. Even in this
case, it will be very difficult for the program to explain how it reached the

solution, as artificial intelligence programs do.
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What is more, medical diagnostic programs need to deal with certain
information such as “weak legs” or “wooden legs” as various disease
symptoms of the patient’s legs, and the program must also realize that these
legs are related to other parts of the patient’s body. There is no doubt that the
ordinary computer programs that exist today do not contain this type of
intuitive knowledge.

One of the most important features of the methods of building artificial
intelligence programs is the complete separation between the knowledge base
and the processing systems that use this knowledge. The knowledge materials
are clear, and their connotations and meanings are understood. As for what is
written in the programming language - which is difficult for a non-specialist
to understand - it is a set of processing systems that interpret these knowledge
materials, and they determine in which case and at which stage of the program
any of the inference laws are effective.
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Linguistic analysis programs are another example of this systematic
separation between the knowledge base and the program, and this separation
here is between the linguistic rules of a language - which determine the
correctness of any sentence in this language - and that part of the program that
can decide - by reference to the linguistic rules of course - Whether or not any
sentence entered into it can be generated by these rules. And in

Previously, linguistic rules were not separate from processing systems. This
made it difficult to develop and modify these rules because it required
changing the entire program whenever we wanted to add a new linguistic rule.
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Incomplete data s e e
The fourth characteristic of artificial intelligence programs is their ability to
solve problems even if all the necessary data is not available at the time of
need to make the decision. This often happens in medicine when the results of
the tests are not ready and the patient’s condition does not allow for waiting.
In this case, the doctor cannot wait for the results of the tests that he will
certainly benefit from and is forced to make a quick decision.

The lack of necessary data results in the conclusion reached being uncertain,
or being less correct, with the possibility of being wrong at times.

We often make decisions in our practical lives in the absence of all the
necessary data, and thus the possibility of a decision error remains. The
absence of some data is sometimes a result of the nature of the issue itself. An
example of this is the card player who only knows the cards in his hands, and
he must reach estimates that may be wrong or incorrect regarding the

distribution of other cards, and he has no alternative but to guess.
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Conflicting data & cug
The fifth characteristic of artificial intelligence programs is their ability to
deal with data that may contradict each other, and this is what we call
contradictory data, by which we simply mean that data that is marred by some
errors. This is illustrated by the following example, where each of A, B, and
C symbolizes an observable event, while the number in front of each law
indicates its validity. The numbers range from + 10 (meaning that the law is
absolutely correct) to - 10 (meaning that the law is completely incorrect). In
both cases it is assumed that A and B have already been observed.
1- If A becomes C: + 5. If B becomes C: - 3
2- If A becomes C: + 10. If B becomes C: - 10
We notice that there is a contradiction in 1, but there is no contradiction. The
laws of inference are clear: an event such as C may occur after A, for example,
while it is unlikely to occur after B. The two laws in 1 represent two conflicting
views, and our conclusion is that their occurrence at the same time is unusual.
But there is a clear contradiction in 2, and it has only one of two
interpretations: either one of the two laws is completely wrong, or one of the
two laws is completely wrong. Perhaps because it did not take into account a
condition or circumstance that limits the scope of application of the law. The
second and more important explanation is that there was an error in the
observation, meaning that one of the events A or B did not occur. We solve
this contradiction in practice by keeping the law that does not contradict the

rest of the knowledge materials in the program.
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The ability to learn asa e s
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“The ability to learn from mistakes” represents one of the criteria for
intelligent behavior and leads to improved performance as a result of
benefiting from previous mistakes. It must be said here that if we applied this
criterion completely, we would find only a small number of people who could
be considered intelligent. This faculty is linked to the ability to learn by being
able to anticipate similarities in things and issues, reaching from particulars to
generalities, and excluding inappropriate information. Researchers in artificial
intelligence find it difficult to determine the cases in which generalization is
permissible and to recognize the cases in which generalization is not
permissible. They also find it equally difficult to determine the context within
which the analogy is valid. Artificial intelligence researchers have found that
the human ability to exclude inappropriate information is a very subtle
problem, because one of the tremendous advantages of the computer, which
has made it useful for many purposes, is that - unlike the human mind - it is
capable of not forgetting things. The problem facing artificial intelligence is
that the human ability to forget is precisely what gives it the tremendous ability
to learn. A person is able to forget or ignore many unimportant details - in
order to focus on what is most important, of course - and at the same time he
can retrieve these details when needed. The problem of giving the computer
the ability to learn becomes focused on making it able to distinguish between
important facts (which it must remember) and unimportant facts (which it can
forget). What from a certain point of view may be considered a weakness in
man is in fact the source of man's tremendous power to learn. The ability to
extract the meaning of a set of facts instead of storing them all in memory is
one of the great strengths of man. Intelligence does not mean at all the ability
to play the game “Who Wants to be a Millionaire” well, because that is one of
the easiest skills that a computer can acquire.

What we want to say briefly here is that intelligence is definitely not the
storage of knowledge. In my opinion, this explains the lack of interest of
artificial intelligence scientists in database programs. Information scientists
have begun to realize the shortcomings of the approaches and methods
currently used in building and processing databases, and they are currently
moving to introduce inferential capabilities into their programs. | imagine that
an artificial intelligence researcher looks in a different direction when he starts
building databases. He stores data in a different way from the beginning, so
that he builds his classification of data on the foundations of logical and

intellectual relationships and symmetry.
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simulating human behavior in every way

Janad) JS5 (Al & gliad) BlSlaa
There is a point that raises a lot of controversy among artificial intelligence
researchers, and it centers on the following question: Should artificial
intelligence programs mimic the way humans follow in solving problems? Or
does the method not matter as long as the program eventually reaches a
solution in one way or another? I feel that a person’s answer to this question
depends on his position on another issue, which we express in the following
question. What is our primary goal when we work with artificial intelligence:
is it to understand human intelligence or to benefit from the computer in
processing information? It is clear that whoever chooses the first part of the
first question will also choose the first part of the second question. The type
of research an Al scientist does will be strongly influenced by his or her stance

on these issues.
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This does not mean that simulating a process is a necessary condition for
understanding it, but it certainly increases our ability to study the details of its
mechanisms. Our explanation of the difference in outlook on the primary goal
of artificial intelligence must not be understood to mean that programs written
to simulate human logic are “useless” and have no benefit. Benefit alone was
not the goal of scientific research, and it should not determine the research
methods that are followed. It is necessary to ensure that these approaches are
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based on sound scientific foundations before putting performance efficiency
up for discussion.
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We agree with the first choice in the questions raised in the previous
paragraph, which is to seek to understand human intelligence. Which raises
the following question: How can we hope to emulate human behavior when
we do not understand the way it works and when we realize that this behavior
differs among different people? However, we can know with certainty that
people do not follow in many situations, and this helps us rule out some
possibilities. Let us look, for example, at the issue of “understanding human
language.” Obviously, we do not need to read or hear a statement several times
in order to understand its content. Therefore, we can judge any program that
relies on repeated viewing of the linguistic text as not expressing the
psychological reality of the linguistic process. It is also clear that we do not
begin understanding a sentence by building the parsing tree first and then
proceed to semantic analysis of it in order to arrive at its meaning. All evidence
indicates that the processes of parsing a sentence and interpreting its meaning
are linked and interrelated, and therefore the linguistic analysis programs that
prevailed in the recent period, which relied on separating these two processes,
do not express our ways of understanding language, and they separated the
two processes because that was easier in programming than integrating them.
As humans do.
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On the other hand, introspection and the results of experiments conducted by
psychologists on individuals can provide us with valuable information about
what the human mind can easily retain, and what conclusions the human mind
can draw from what it reads or hears? What expectations of the reader or
listener become correct? Which ones are proven wrong? When a close
relationship is built between the results of such experiments and programs that
simulate these inferential processes.
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Finally, the ability of artificial intelligence programs to improve their
performance through learning is a good indicator of the suitability of
programming systems used to simulate human inferential processes. The
failure of these programs to learn means that their inferential process is not
compatible with human logic. As is the practice in science, the validity of the
theory continues to be accepted as long as practical experience does not refute
it.
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The impact of artificial intelligence extends to many sciences, especially
computer science, because programs must be written to test the validity of
artificial intelligence theories. Since these programs must be interactive, this
has contributed to the development of interactive programming languages.
The need to write programs that can develop and change with the development
and change of ideas has had a significant impact on programming
methodology in general. The lessons learned from the science of logic have
helped to develop a picture of inferential processes, which constituted a
starting point for representing these processes. The relationship of artificial
intelligence scientists with linguists is also necessary for understanding human
language despite their differences on many issues. Artificial intelligence
scientists also have relationships with psychologists and neuroscientists.
Physiology and philosophy
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