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Information Technology and the
Third Industrial Revolution

Chapter 1

Introduction

esearchers use the term information technology(IT) to refer to an
entire industry. In actuality, information technology is the use
of computers and software to manage information. In some
companies, this is referred to as management information services
(MIS) or simply as information systems (IS). The information
technology department of a large company would be responsible
for storing information, protecting information, processing
information, transmitting information, and retrieving information
as necessary. All of these approaches go on with the help of
computers.
The purpose of this book is to help you become competent

with reading, writing, understanding, and speaking computer-related
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Figure 1-1 Cloud computing logical diagram
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essence
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n B EE

vocal
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adj. A
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bioinformatics
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n. EPfE RS

capacity
[ko'peesiti |
n. A

obscure
[ob'skjus]
adj. ORI 5 MERR

metaphor

['metafa ]
n. Lo

topics in English language. They include the introduction of
information technology and the third industrial revolution, the
description of cloud computing and the Internet of things, and
how to effectively use those portable personal devices and the
essences of how to maintain your modern digital life.

In this chapter, we present an overview of information
technology from the perspective of cloud computing: the
application, platform, and infrastructure (see Figure 1-1). To be
competent with computer technology, you need to know and
understand the trend and main content inside the third industrial
revolution.
Section A Information Technology

Information technology is the branch of engineering that deals with
the use of computers to store, retrieve and transmit information. The
acquisition, processing, storage and dissemination of vocal, pictorial,
textual and numerical information by a microelectronics-based
combination of computing and telecommunications are its main fields.
The term in its modern sense first appeared in 1958 article
published in the Harvard Business Review in which authors
Leavitt and Whisler commented that “the new technology does not
vet have a single established name. We shall call it information
technology (IT)”. Some of the modern and emerging fields
of information technology are next generation web technologies,
bioinformatics, cloud computing, global information systems, large scale
knowledge bases, etc. Advancements are mainly driven in the field of

computer science.

1. Cloud Computing

Cloud computing is the delivery of computing and storage
capacity as a service to a community of end-recipients. The origin
of the expression cloud computing is obscure, but it appears to
derive from the practice of using drawings of stylized clouds to
denote networks in diagrams of computing and communication
systems. The term cloud is used as a metaphor for the Internet, based

on the standardized use of a cloud-like shape to denote a networked on
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telephony schematics and later to depict the Internet in computer
network diagrams as an abstraction of the underlying infrastructure it
represents. Cloud computing entrusts services with a user’s data,

software and computation over a network, see Figure 1-2.

Figure 1-2 Cloud computing services users

There are three types of cloud computing:

*» Infrastructure as a Service (IaaS)—Using Infrastructure as a
Service, users rent use of servers (as many as needed during the rental
period) provided by one or more cloud providers.

+ Platform as a Service (PaaS)—Using Platform as a Service,
users rent use of servers and the system software to use in them.

» Software as a Service (SaaS)—Using Software as a Service,
users also rent application software and databases.

The cloud providers manage the infrastructure and platforms
on which the applications run. End users access cloud-based
applications through a Web browser or a lightweight desktop or
mobile app while the business software and user’s data are stored
on servers at a remote location. Proponents claim that cloud
computing allows enterprises to get their applications up and
running faster, with improved manageability and less
maintenance, and enables IT to more rapidly adjust resources to
meet fluctuating and unpredictable business demand.

Cloud computing relies on sharing of resources to achieve
coherence and economies of scale similar to a utility (like the
electricity grid) over a network (typically the Internet). At the
foundation of cloud computing is the broader concept of converged

infrastructure and shared services.
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erroneously
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synonym
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2. Modern Information Technology Departments

In order to perform the complex functions required of information
technology departments today, the modern Information Technology
Department would use computers, servers, information systems, and
cryptography. The department would be made up of several System
Administrators, Database Administrators and at least one Information
Technology Manager. The group usually reports to the Chief
Information Officer (CIO).

An information system is the system of person, data records
and activities that process the data and information in a given
organization, including manual processes or automated processes.
Usually the term is used erroneously as a synonym for computer-
based information systems. which is only the information technologies
component of an information system. Meanwhile, nowadays, from the
computer scientific perspective, an information system can be described
in six objects: people, procedures, software, hardware, data, and

connectivity(see Figure 1-3).

information system

Hardware
Data

Connectivity

Figure 1-3 The six objects of an information system

o People: It is easy to overlook people as one of the six parts
of an information system. However, it is the most important part.
As this is what microcomputers are all about—making people and

end users like you, more productive.
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* Procedure: The rules or guidelines for people to follow
when using software, hardware, and data are procedures. It can
indicate a sequence of activities, tasks, steps, decisions,
calculations and processes, that when undertaken in the sequence
laid down produces the described result, product or outcome. For
example, software and hardware manufacturers provide manuals
with their products with the procedures of how to use them.

* Software: A program consists of the step-by-step instructions
that tell the computer how to do its work. The purpose of software is
to convert data into information. For example, a payroll program
would instruct the computer to take the number of hours you
worked in a week (data) and multiply it by your pay rate (data) to
determine how much you are paid for the week (information).

e Hardware: The equipment that processes the data to create
information is called hardware. It includes the keyboard, mouse,
monitor, system unit and other devices. Hardware is controlled by
software.

e Data: The raw, unprocessed facts, including text, numbers,
images, and sounds, are called data. Processed data yields information.

e Connectivity: It allows computers to connect and to share
information via computer networks. These connections, including
the Internet can be accessible by telephone lines, by cables, or
through the air. It allows users to greatly expand the capability

and usefulness of their information systems.

3. Hardware

Hardware is a general term that refers to the physical artifacts
of a technology. It may also mean the physical components of a
computer system.

Hardware historically meant the metal parts and fittings that
were used to make wooden products stronger, more functional,
longer lasting and easier to fabricate or assemble. In modern
usage, it includes equipments such as keys, locks, hinges,
latches. corners, handles, wires, and machine parts, especially
when they are made of metal.

In the

computer hardware specifically means the physical or tangible

electronics and especially computer industries,

artifact
[Naztifeekt ]
n. A4

fabricate
['feebrikeit |
vt. Hiik . Dhi

hinge
[hinddz ]
n. Bk

latch
[leet[]
n 115
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parts of the equipment, such as circuit boards, keyboards,
monitors etc. , as shown in Figure 1-4, in contrast to non-physical

software running on the computer or other device.

System Unit

Screen

Monitor

Speaker
Speaker

Keyboard Microphone

Mouse

Figure 1-4 Hardware of a personal computer

4. Software

Software can be defined as any data processed with hardware
such as data on a static recording medium or an active electronic
signal. Computer software is a general term used to describe a
collection of computer programs, procedures and documentation
that perform some task on a computer system. The term includes
application software such as word processors which perform
productive tasks for users, system software such as operating
systems, which interface with hardware to provide the necessary
services for application software, and middleware such as utilities
which control and coordinate distributed systems. They can be
referred to Figure 1-5.
e

Introducing the 2007
Microsoft Office release

=~ FROffice

Figure 1-5 Software
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What are the differences between data and information?

The purpose of software is to convert data (raw, unprocessed
facts) into information ( processed facts). Data in everyday
language is a synonym for information. In the exact sciences,
there is a clear distinction between data and information. Data is a
measurement that can be disorganized and when the data becomes
organized it becomes information.

Raw data includes numbers, characters, images or other
outputs from devices to convert physical quantities into symbols,
in a very broad sense. Such data is typically further processed by a
human or input into a computer, stored and processed there, or
transmitted (output) to another human or computer.

Information is the result of processing, gathering, manipulating
and organizing data in a way that adds to the knowledge of the receiver.

In other words, it is the context in which data is taken.
S. Notes
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6. Exercises

I. Matching
maintain i 5 Phi
retrieve [R] X i8]
acquisition &
depict Bl ikiE
obscure BRI i) 5 XEFR 1Y
fluctuate |
proponent Ag; 15
synonym B&R
fabricate Hefs s R EF

II. Respond to each question or statement

(1) Describe briefly the types of cloud computing.

(2) List and briefly explain the six parts of a typical

Information System.

(3) Explain the differences between data and information.

(4) Briefly introduce the components of a personal computer

to your partner.

Section B The Third Industrial Revolution

The Third Industrial Revolution is a concept and vision
outlined by Jeremy Rifkin and endorsed by the European Parliament in

2007. Throughout history, economic transformations occur when new



