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CHAPTER 1
COMPUTER ORGANIZATION AND UNITS

1.1 COMPUTER ORGANIZATION

1. Computer Organization

A computer 1s a programming, electronic device that accepts iput, performs operations
or processing on the data, and outputs and stores the results. Because it 1s programmable, the
instructions—called the program—tell the computer what to do. The relationships between

these four main computer operations (input, processing, output, and storage) are shown in

Figure 1-1.

—> [nput —>| Processing |C—=>| Output —>

AL

=  Storage |-

Figure 1-1 Basic operations within a computer

The corresponding devices to perform these tasks are input devices, processing devices,
output devices, and storage devices.

(1) Input Devices

An input device 1s any piece of equipment that supplies materials (input) to the computer.
The most common mnput devices are the keyboard and mouse (See Figure 1-2). Other
possibilities include 1mage and bar-code scanners, joysticks, touch screens, digital cameras,

electronic pens, fingerprint readers, and microphones. Input devices for a stereo system might

be a CD player and antenna.

il
= d

'y

Figure 1-2 Hardware of a computer system
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(2) Processing Unit

The heart of any computer system 1s the central processing unit (CPU), located inside the
computer’s main box or system unit.

A processor 1s composed of two functional units—a control unit and an arithmetic/logic
unit—and a set of special workspaces called registers.

Figure 1-3 depicts its structure, in which the Internal CPU Interconnection provides

communication among the Control Unit, ALU, and register.

Arithmetic

Registers and

ir.: Unit

Internal CPU
[nterconnection

Figure 1-3 Central Processing Unit (CPU)

The control unit is the functional unit that 1s responsible for supervising the operation of
the entire computer system.

The control unit fetches instructions from memory and determines their types or decodes
them. It then breaks each instruction into a series of simple small steps or actions. By doing
this, 1t controls the step-by-step operation of the entire computer system.

The arithmetic and logic unit (ALU) 1s the functional unit that provides the computer with

logical and computational capabilities. Data are brought into the ALU by the control unit, and
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the ALU performs whatever arithmetic or logic operations are required to help carry out the
instruction .

A register 1s a storage location inside the processor. Registers in the control unit are used
to keep track of the overall status of the program that 1s running. Control unit registers store
information such as the current instruction, the location of the next instruction to be executed,
and the operands of the instruction?!. In the ALU, registers store data items that are added,
subtracted, multiplied, divided, and compared. Other registers store the results of arithmetic
and logic operations.

(3) Output Devices

Like mput units, output devices are instruments of interpretation and communication
between humans and computer systems of all sizes. These devices take output results from the
CPU 1n machine-coded form and convert them into a form that can be used (a) by people (e.g.
a printed and/or displayed report) or (b) as machine input in another processing cycle .

In personal computer systems, display screen and desktop printers are popular output
devices. Larger and faster printers, many online workstations, and magnetic tape drives are
commonly found 1n larger systems.

(4) Storage Devices

Storage 1s a computer section used primarily for storing information such as instructions,
programs and data.

There are two types in storage devices, one 1s the memory (sometimes called as primary
storage), another 1s the secondary storage. Primary storage 1s located within the system unit
that houses the CPU and other components . Secondary storages include the storage media
and drives, We will describe them in section 1-4 of this textbook.

An arbitrary desktop computer (not necessarily a PC) 1s shown in Figure 1-4. It has a
large main memory to hold the operating system, applications and data, and an interface to
mass storage devices(disks and DVD/CD-ROMs). It has a variety of I/O devices for user input
(keyboard, mouse, and audio), user output (display interface and audio), and connectivity

(networking and peripherals). The fast processor requires a system manager to monitor its core

temperature and supply voltages .and to generate a system reset.

2. Types of Computer

There are four types of computers: supercomputers, mainframe computers, midrange
computers, and microcomputers.

(1) Supercomputers are the most powerful type of computer. These machines are
special high-capacity computers used by very large organizations. IBM’s Blue Gene 1s
considered by many to be the fastest computer in the world.

(2) Mainframe computers occupy specially wired, air-conditioned rooms. Although not

nearly as powerful as supercomputers, mainframe computers are capable of great processing
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5 - - -
speeds and data storage . For example, insurance companies use mainframes to process

information about millions of policyholders.

Main processor

R =
1 f;/- ﬁ |1 | .
Oscillator ﬁ - ﬁ 3 Main memory
,-“‘" an ll/f" ] -
7 ||
Reset P :
System Serial/USB
manager vy
Interrupts | - Mouse, keyboard,
— = modems, scanners
——— printers, floppy disks,
. o other
Temperature and - ——-——  digital cameras
supply voltage monitor "
Sensors
Internet via cable,
N " file servers, database
GO servers, workstations,
Hard disks, —=—-{ Disk multiprocessing engine
DVD/CDROM interface
Graphics
Output, o . engine
Input Audio
Display

System expansion

Figure 1-4 Block diagram of a generic computer

(3) Midrange computers also referred to as servers, are computers with processing
capabilities less powerful than a mainframe computer yet more powerful than a

91 Originally used by medium-sized companies or departments of large

microcomputer
companies to support their processing needs, today midrange computers are most widely used
to support or serve end users for such specific needs as retrieving data from a database or
supplying access to application software.

(4) Microcomputers are the least powerful, yet the most widely used and fastest-
growing, type of computer. There are four types of microcomputers: desktop, notebook, tablet
and handheld computers (See Figure 1-5). Desktop computers are small enough to fit on top of
or alongside a desk yet are too big to carry around . Notebook computers, also known as
laptop computers, are portable and lightweight and fit into most briefcases. Tablets, also
known as tablet computers, are the newest type of computer. They are smaller, lighter, and
generally less powerful than notebook. Like a notebook, tablets have a flat screen but typically
do not have a standard keyboard. Instead tablets typically use a virtual keyboard that appears
on the screen and is touch-sensitive ®\. The best-known tablet is Apple’s iPad ). Handheld

computers are the smallest and are designed to fit into the palm of one hand. These systems
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contain an entire computer system, including the electronic components, secondary storage,
and input and output devices. Personal Digital Assistants (PDAs) " and smartphones are the
most widely used handheld computers. Smartphones are cell phones with wireless connections

to the Internet. Their growth has been explosive in the past few years.

Desktop Handheld l'ablet PC Notebook

Figure 1-5 Microcomputers
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mput device PN &

output device &

PDA(Personal Digital Assistants) /N A% F 8y 2

smartphone & fie L1

cell phone MW E, HohwaE, FAL
wireless Tz (1)

EXERCISES
Match the following terms to the appropriate definitions

Computer

Instructions

cell phones

Input device
CPU

Registers

Control unit

the smallest computer

AR S AT ol

Output device

10. Storage

11. Supercomputers

12. Mainframe computers

13. servers

14. Microcomputers

15. basic operations within a computer

16. ALU

a. a computer section stored instructions, programs and data

b. the most widely used and fastest-growing computers
C. Input, processing, storage, and output

d. supervises the operation of the entire computer system
e. have great processing speeds and data storage

f. a programming electronic device

g. instrument of interpretation and communication between human and computer systems
h. tell the computer what to do

1. the heart of any computer system

j. has logical and computational capabilities

k. midrange computers

1. the most powerful type of computer

m. storage location inside the processor
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n. supplies materials to the computer
0. smartphones
p- handheld

1.2 MICROPROCESSOR AND SYSTEM BOARD

1. Microprocessors

In a microcomputer system, the central processing unit (CPU) or processor 1s contained
on a single chip called the microprocessor. The microprocessor i1s either mounted onto a
carrier package that plugs into the system board or contained within a cartridge that plugs into
a special slot on the system board [1] (See Figurel-6). The microprocessor 1s the “brains™ of the
computer system. It has two basic components: the control unit and the arithmetic-logic unit.

Functions of these two units have been mentioned 1n section 1.1 of this textbook.

FWB282108
iLGﬂiNhZE

SLECM

INTEL &0

L

RN

Figure 1-6 Microprocessor carrier package and cartridge

2. Microprocessor chips

Chip capacities are often expressed in word sizes. A word 1s the number of bits (such as
16, 32, or 64) that can be accessed at one time by the CPU. The more bits in a word, the more
powerful—and the faster—the computer 1s. As mentioned previously, eight bits group together
to form a byte. A 32-bit-word computer can access 4 bytes at a time. A 64-bit-word computer

can access 8 bytes at a time. Therefore, the computer designed to process 64-bit words 1s
faster.
Older microcomputers typically process data and instructions in millionths of a second or

microseconds. Newer microcomputers are much faster and process data and instructions in
billionths of a second, or nanoseconds. Supercomputers, by contrast, operate at speeds

measured 1n picoseconds—1000 times as fast as microcomputers(See Figurel-7).

The two most significant recent developments in microprocessors are the 64-bit processor
and the dual-core chip. Until recently, 64-bit processors were only used in large mainframe

and supercomputers. All of that 1s changing as 64-bit processors are becoming commonplace

10




NS COMPUTER ORGANIZATION AND UNITS

in today’s more powerful microcomputers.

Unit

Speed

Microsecond

Millionth of a second

Nanosecond

Billionth of a second

Picosecond

Trillionth of a second

Figure 1-7 Processing speeds

A new type of chip, the dual-core chip, can provide two separate and independent CPUs.
These chips allow a single computer to run two programs at the same time. For example,
access could be searching a large database while the end user 1s creating a multimedia
presentation with PowerPoint . More significantly, however, is the potential for
microcomputers to run very large complex programs that previously were run only on
mainframe and supercomputers. This requires specifically designed programs that are divided
into parts that each CPU could process independently !, This approach is called parallel

processing.

3. Multi-core processor

A multi-core processor 1s a single computing component with two or more independent

‘

actual central processing units (called “cores” ). Figure 1-8 shows a diagram of a generic

dual-core processor.

': I
CPU Core CPU Core
and and
[.1 Caches I.1 Caches
Back side

Bus Interface
and
[.2 Caches

I Front side

- j

Figure 1-8 A diagram of a generic dual-core processor, with CPU-local

level 1 caches, and a shared, on-die level 2 cache

Manufacturers typically integrate the cores onto a single integrated circuit die (known as
a chip multiprocessor or CMP), or onto multiple dies 1n a single chip package.

Multicore processors may have two cores (dual-core CPUs, for example, AMD Phenom
II X2 and Intel Core Duo), four cores (quad-core CPUs, for example, Intel’s 17 processors), six
cores, eight cores, or morel

Multi-core processors are widely used across many application domains including

11
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general-purpose, embedded, network, digital signal processing (DSP), and graphics!™.
Commercially, Adapteva Epiphany, a many-core processor architecture which allows up
to 4096 processors on-chip, although only a 16 core version has been commercially

produced®.

4. System board

The system board is also known as the motherboard. The system board is the
communications medium for the entire computer system. Every component of the system unit
connects to the system board. It acts as a data path allowing the various components to
communicate with one another. External devices such as the keyboard, mouse, and monitor
could not communicate with the system unit without the system board.

On a desktop computer, the system board 1s located at the bottom of the system unit or
along one side. It 1s a large flat circuit board covered with a variety of different electronic

components including sockets, slots, and bus lines (See Figure 1-9).

Figure 1-9 System board

(1) Sockets provide a connection point for small specialized electronic parts called chips.
Chips consist of tiny circuit boards etched onto squares of sandlike material called silicon!”.
These circuit boards can be smaller than the tip of your finger. A chip 1s also called a silicon
chip, semiconductor, or integrated circuit. Chips are mounted on carrier packages (See
Figure 1-10). These packages either plug directly into sockets on the system board or onto
cards that are then plugged into slots on the system board. Sockets are used to connect the
system board to a variety of different types of chips, including microprocessor and memory
chips.

(2) Slots provide a connection point for specialized cards or circuit boards. These cards
provide expansion capability for a computer system. For example, a modem card plugs into a

slot on the system board to provide a connection to the Internet.

12
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AL e s st -

.
:
T

Figure 1-10 Chips mounted onto a carrier package

(3) Connecting lines called bus lines provide pathways that support communication
among the various electronic components that are either located on the system board or
attached to the system board®.

Notebook, tablet PC, and handheld system boards are smaller than desktop system boards.

However, they perform the same functions as desktop system boards.
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EXERCISES
Multiple Choices

1. Microprocessor

a. 1s the “brains™ of the computer system

b. 1s mounted onto a carries package

c. 1s contained within a cartridge

d. has two basic components: the control unit and arithmetic-logic unit
2. We often express chip capacities in word size, word size can be .

a. one byte b. two bytes c. three bytes d. four bytes

3. We usually measure the processing speed in today’s computer according to the

a. thousandth of a second b. millionth of a second
c. billionth of a second d. trillionth of a second

4. The 64-bit processor can be used 1n

a. large mainframe computers b. older microcomputers
C. supercomputers d. more powerful microcomputers

5. With dual-core chip a microcomputer can

a. run two programs at the same time

b. run very large complex programs

c. take parallel processing

d. be used to access a large database while creating a multimedia presentation with
PowerPoint

6. Multicore processor may have COres.

14
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a. one b. two c. four d. sixteen

7. Dual-core processor has

a. one CPU core b. two CPU core c. one-level cache d. two-level cache
8. Multicore processors can be used for applications.
a. network b. DSP c. graphics d. embedded

9. System board 1s

a. used for desktop computer only

b. the communications medium for the entire computer system

c. known as the motherboard

d. a data path allowing the various components to communicate with one another

10. A connection point on a system board can be provided by

a. chips b. slots
c. electronic components d. sockets

11. We can call a chip as

a. silicon chip b. carrier package
c. integrated circuit d. semiconductor
12. Slots can be used for

a. specialized cards b. specialized circuit boards

c. expansion capability of a computer  d. modem card
1.3 MEMORY

1. Memory System Desiderata

The memory system has three desiderata.

(1) Size: infinitely large, no constraints on program or data set size.

(2) Speed: infinitely fast, latency equal to the fastest memory technology available .

(3) Cost: per bit cost should approach the lowest-cost technology available.

Clearly, these specifications cannot all be achieved as they are mutually exclusive.
However, with the semiconductor and magnetic memory technology of today, these

specifications are closely approximated.

2. Memory

Memory 1s a holding area for data, instructions, and information. Like microprocessors,
memory 1s contained on chips connected to the system board. There are three well-known
types of memory chips: random-access memory (RAM), read-only memory (ROM), and

complementary metal-oxide semiconductor (CMOS).
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(1) RAM
Random-access memory (RAM) chips hold the program (sequence of instructions) and

data that the CPU 1s presently processing. Before data can be processed or a program can be

run, it must be in RAM. For this reason, RAM 1s sometimes referred to as primary storage.

RAM i1s called temporary or volatile storage because everything in most types of RAM 1s lost

as soon as the microcomputer is turned off *. It is also lost if there is a power failure or other

disruption of the electric current going to the microcomputer.
There are two types of RAM: Dynamic RAM (DRAM) and Static RAM (SRAM).
(U DRAM

Recent advances in DRAM chips have produced three types of DRAM chips:

Synchronous DRAM (SDRAM) 1s faster than conventional RAM chips and more
expensive. SDRAM chips streamline operations by coordinating or synchronizing
the movement of data and instructions between the chip and other components in the
system unit®!.

Double data rate SDRAM (DDR SDRAM), also known as SDRAM II, 1s faster,
more reliable, and more expensive than SDRAM. DDR SDRAM chips are able to
transfer twice (double) as much data 1n the same amount of times as SDRAM.

Direct DRAM is the fastest and most expensive.

Almost all of today’s microcomputers use a combination of DRAM chips.
2 SRAM

Static RAM (SRAM), like DRAM, requires a constant supply of power. Compared to
DRAM, SRAM does not require as much power, 1s faster, and 1s more reliable. SRAM 1s also

more expensive and typically used for specialized applications. One of these applications 1s for

cache memory or RAM cache!*!.
(3 CACHE

Cache (pronounced ‘“‘cash”) memory improves processing by acting as a temporary

high-speed holding area between the memory and the CPU. In a computer with a cache (not all

machines have one), the computer detects which information in RAM 1s most frequently used.

It then copies that information into the cache. When needed, the CPU can quickly access the

information from the cache.

There are three different types or levels of cache:
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Level 1 (L1), also known as primary cache and internal cache, 1s built into the
microprocessor chip.

Level 2 (L2), also known as external cache, i1s slower than L1 but has a greater
capacity. In older computers with older microprocessors, the Level 2 cache 1s
located on a chip that 1s plugged into the system board. New computers with newer
microprocessors have the L2 caches built into the microprocessor. This arrangement,

sometimes referred to as advanced transfer cache, provides a faster response than



N3] COMPUTER ORGANIZATION AND UNITS

cache located on the system board"’.

e Level 3 (L3), the newest type of cache. works with special microprocessor L2
caches. L3 caches are not built into the microprocessor. Rather, L3 caches use
SDRAM chips located on the system board.

Most of today’s microcomputers have two or three types of cache. The most powerful
have all three types.

@ FLASH RAM

Flash RAM or flash memory chips can retain data even 1f power 1s disrupted. This type of
RAM 1s the most expensive and used primarily for special applications such as digital cell
telephones, digital video cameras, and portable computers.

(2) ROM

Read-only memory (ROM) chips have programs built into them at the factory. Unlike
RAM chips, ROM chips are not volatile and cannot be changed by the user. “Read only”
means that the CPU can read or retrieve data and programs written on the ROM chip.
However, the computer cannot write—encode or change—the information or instructions in
ROM.

ROM chips typically contain special mstructions for detailed computer operations. For
example, ROM instructions are needed to start a computer, give keyboard keys their special
control capabilities, and put characters on the screen.

(3) CMOS

A complementary metal—oxide semiconductor (CMOS) chip provides flexibility and
expandability for a computer system. It contains essential information that 1s required every
time the computer system 1s turned on. The chip supplies such information as the current date
and time, amount of RAM, type of keyboard, mouse, monitor, and disk drives. Unlike RAM., 1t
1s powered by a battery and does not lose its contents when the power 1s turned off. Unlike
ROM, its contents can be changed to reflect changes 1n the computer system such as increased

RAM and new hardware devices.

NOTES
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ROM ( read-only memory ) AR
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.

1. There are three specifications in the memory system, they are

2. An area that holds data, instructions, and information is called as
3. There are three types of memory chips, they are
4. Which chips are sometimes referred to primary storage? :
5. RAM i1s called storage as everything in most types of RAM 1is lost as soon as the
microcomputer 1s turned off.
6. There are two types of RAM:
7. There are three types of DRAM:
8. acts as a temporary high-speed holding area between the memory and the CPU.
9. 1s also known as external cache.
10. 1s also known as primary cache.
11. 1s faster than
12. The newest type of cache 1s
13. The most powerful microcomputers have of cache.
14. can retain data even if power 1s disrupted.
15. chips are not volatile.
16. are needed to start a computer.
17. CMOS chip 1s powered by
18. supplies such information as the current date, time and so forth.
a. RAM chips
b. Cache
c. CMOS chip
d. Flash RAM
e. L3 cache
f. size, speed, and cost
g. L2 cache

h. temporary or volatile

18
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1. RAM, ROM, and CMOS

j. ROM 1nstructions

k. all three types

. DRAM and SRAM

m. memory

n. a battery

o. L1 cache

p- L1 cache, L2 cache

q-. ROM

r. SDRAM, DDR SDRAM and Direct DRAM

1.4 SECONDARY STORAGES

As most RAM provides only temporary or volatile storage, therefore we need more
permanent or nonvolatile storage for data and programs. We also need external storage
because users need much more storage capacity than 1s typically available in a computer’s
primary or RAM memory [,

Secondary storage provides permanent or nonvolatile storage. Using secondary storage
devices such as a hard disk drive, data and programs can be retained after the computer has
been shut off. This 1s accomplished by writing files to and reading files from secondary

storage devices.

1. FLOPPY DISKS

Floppy disks are removable storage media. They are typically used to store and transport

relatively small word processing, spreadsheet, and other types of files.

2. HARD DISKS

Compared to floppy disks, hard disks are able to store and retrieve information much
faster and have a greater capacity.

There are three types of hard disks: internal hard disk, hard-disk cartridge, and hard-disk
pack.

(1) Internal hard disk

An internal hard disk is located inside the system unit. For most microcomputer systems,
one of the internal hard disk drives 1s designated as the C drive. It 1s used to store programs
and large data files. For example, nearly every microcomputer uses its mternal hard disk to

store 1ts operating system and major applications such as Word and Excel .

19




WEILZGE (FRR)

(2) Hard-disk cartridges

While internal hard disks provide fast access, they have a fixed amount of storage and
cannot be easily removed from the system cabinet’®. Hard-disk cartridges are as easy to
remove as a cassette from a videocassette recorder.

Hard-disk cartridges are used primarily to complement an internal hard disk. Because the
cartridges are easily removed, they are particularly useful to protect or secure sensitive
information.

Hard-disk cartridges for desktop computers have typical capacities of 20 to 100 GB
(gigabytes). Credit card-size hard-disk cartridges called PC Card hard disks are available for
notebook computers with typical capacities up to 5 gigabytes.

(3) Hard-disk packs

Hard-disk packs are removable storage devices used to store massive amounts of
information. Their capacity far exceeds the other types of hard disks. Although you may never
have seen one, it is almost certain that you have used them!*. Microcomputers that have access
to the Internet, minicomputers, or mainframes often have access to external hard-disk packs
through communication lines. Banks and credit card companies use them to record financial
information.

Three ways to improve the performance of hard disks are disk caching, redundant arrays

of mexpensive disks (RAID), and file compression/decompression.

3. OPTICAL DISCS

Today’s optical discs can hold over 50 gigabytes of data. That 1s the equivalent of
millions of typewritten pages or a medium-sized library all on a single discl!

(1) Compact disc

Compact disc, or as it 1s better known, CD, 1s one of the most widely used optical formats.
CD drives are standard on many microcomputer systems. Typically, CD drives can store from
650 MB (megabytes) to 1 GB (gigabyte) of data on one side of a CD.

There are three basic types of CDs: read only, write once, and rewritable.

@ Read only-CD-ROM, which stands for compact disc-read-only memory, is similar to
a commercial music CD. Read only means it cannot be written on or erased by the user. Thus,
you as a user have access only to the data imprinted by the publisher. CD-ROMs are used to
distribute large databases and references!®. They also are used to distribute large software
application packages.

2 Write once-CD-R, which stands for CD-recordable. can be written to once. After that
they can be read many times without deterioration but cannot be written on or erased. CD-R
drives often are used to archive data and to record music downloaded from the Internet.

® Rewriteable-CD-RW, which stands for compact disc rewritable. Also known as

erasable optical discs, these discs are very similar to CD-Rs except that the disc surface 1s not
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permanently altered when data is recorded!”’. Because they can be changed, CD-RWs are often
used to create and edit multimedia presentations.

(2) Digital versatile disc (DVD)

DVD stands for digital versatile disc or digital video disc. This 1s a newer format that has
replaced CDs as the standard optical disc. DVDs are very similar to CDs except that more data
can be packed into the same amount of space. DVD discs can store 4.7GB to 17GB on a single
DVD disc-17 times the capacity of CDs. There are three basic types of DVDs, similar to CDs:
read only, write once. and rewriteable.

(3) High-definition disc

While CDs and DVDs are the most widely used optical discs today, the future belongs to
discs of even greater capacity. While DVD discs have sufficient capacity to record
standard-definition movies and music, they are insufficient for recording high-definition video,
which requires about four times as much storage!®. This next generation of optical disc is
called hi def (high definition), with a far greater capacity than DVDs. Like CDs and DVDs, hi

def has three basic types: read only, write once, and rewriteable.

4. Other types of secondary storage

For the typical microcomputer user, the three basic storage options—floppy disk, hard
disk, and optical disc—are complementary, not competing. Almost all microcomputers today
have at least one floppy-disk drive, one hard-disk drive, and one optical drive. For many users,
these secondary storage devices are further complemented with more specialized storage such
as solid-state storage, Internet hard drives, and magnetic tape.

(1) Solid-state storage

Each of the secondary storage devices discussed thus far has moving parts. For example,
hard disks rotate and read/write heads move 1n and out. Unlike these devices, solid-state
storage devices have no moving parts. Data and information are stored and retrieved
electronically directly from these devices much as they would be from conventional computer
memory™". While this type of storage is more expensive than the others, it is more reliable and
requires less power. For these reasons, this technology i1s becoming widely used for
specialized secondary storage.

O Flash memory cards are credit card-sized solid-state storage devices widely used in
notebook computers. Flash memory also 1s used in a variety of specialized input devices to
capture and transfer data to desktop computers. For example, flash memory 1s used to store
images captured from digital cameras and then to transfer the images to desktop and other
computers. Flash memory 1s used 1n digital media players like the 1Pod to store and play music
and video files.

@ USB drives, also known as USB flash drives, are so compact that they can be

transported on a key ring or a necklace. These drives conveniently connect directly to a
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computer’s USB port to transfer files and have typical capacities of 2 GB. As of January 2013,
drives of up to 512 gigabytes (GB) were available. A one-terabyte (TB) drive was unveiled at
the 2013 Consumer Electronics Show and became available later that year'®. Storage
capacities as large as 2 TB are planned, with steady improvements in size and price per
capacity expected!'™. Some allow up to 100,000 write/erase cycles, depending on the exact
type of memory chip used, and have a 10-year shelf storage time!**.

(2) Internet hard drives

Special service sites on the Web provide users with storage. This storage 1s called an

Internet hard drive (See Figurel-11).

Your Hard Drive on the internet™

© ocn

Store and share your files from anywhre!

T

© sicnuprorReE HugeDrive Features

& up to a HUGE 25 GB of personal disk space

Email large files
|& Securely send and share files via the Web ( @ Email large files using your HugeDrive
|& Access files from on the road, home or office e sncmOre amathasste s with
£ | | 2

Figure 1-11 An Internet hard drive site

Advantages of Internet hard drives compared to other types of secondary storage include
low cost and the flexibility to access information from any location using the Internet. Because
all information must travel across the Internet, however, access speed 1s slower. Another
consideration 1s that users are dependent on the availability and security procedures of the
service site. Because of these limitations, Internet hard drives are typically used as a
specialized secondary storage device and not for storing highly personalized or sensitive
information.

(3) Magnetic tape

To find a particular song on an audiotape, you may have to play several inches of tape.
Finding a song on an audio compact disc, in contrast, can be much faster. You select the track,
and the disc player moves directly to it. That, in brief, represents the two different approaches
to external storage. The two approaches are called sequential access and direct access.

Tapes provide slower sequential access. Although slower to access specific information,
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magnetic tape 1s an effective and commonly used tool for backing up data.

S. Mass storage devices

Mass storage refers to the tremendous amount of secondary storage required by large
organizations. Mass storage devices are specialized high-capacity secondary storage devices
designed to meet organizational demands for data.

Most large organizations have established a strategy called an enterprise storage system
to promote efficient and safe use of data across the networks within their organizations (See

Figure 1-12). Some of the mass storage devices that support this strategy are
(1) File servers

(2) RAID systems

(3) Tape library

(4) DVD-ROM and CD-ROM jukeboxes
(5) Organizational Internet storage

'| 4 File
d server

- DVD jukebox

Internet backup
Figure 1-12 Enterprise storage system
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EXERCISES

1. Multiple Choices
(1) Secondary storage 1s

a. permanent
b. temporary
c. volatile

d. nonvolatile

(2) The following storages are belong to the secondary storages:
a. hard disks

b. optical disks

c. solid-state storages
d. magnetic tapes
(3) Hard disks have the following types, they are

a. floppy disks
b. internal hard disks
c. hard-disk cartridge
d. hard-disk packs
(4) Point out that which disk 1s removable one:
a. hard-disk pack
b. internal hard disk
c. floppy disk
d. hard-disk cartridge
(5) Hard-disk cartridges are used to
a. replace the floppy disk

b. protect personal privacy
c. complement an internet hard disk
d. secure sensitive information

(6) The following ways can be used for improving the performance of hard disk:
a. RAID
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b. compression / decompression
c. disk caching
d. CD-ROM
(7) Optical disk has the following types:
a. DVD
b. compact disk

c. solid-state storage
d. high-definition disk

(8) Read only-CD-ROM

a. stands for CD-recordable

b. cannot be written on by user

c. 1s similar to a commercial music CD

d. 1s used for distributing large software application packages
(9) Rewriteable-CD-RW

a. 1s known as erasable optical disk

b. has a permanently altered surface
c. 1s used to create and edit multimedia presentations
d. stands for compact disk rewritable
(10) DVD
a. Stands for digital versatile disk
b. Stands for digital video disk
c. Has higher capacity of storage than CD

d. Is a newer format
(11) High-definition disk

a. can not be used to record high-definition video

b. can used to record high-definition video
c. 1s called hi1 def
d. can be used to record standard-definition movies and music

(12) Solid-state storage devices

a. have not moving parts

b. have moving parts

c. are more expensive than other secondary storages
d. require less power

(13) Flash memory 1s widely used in

a. notebook computers
b. digital media players
c. digital cameras

d. a variety of specialized mput devices
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(14) USB drives

a. have very small size and higher capacities of storage

b. have already replaced the floppy disk
c. can be connected directly to a computer’s USB port
d. have higher price

(15) Accessing Internet drives, we

a. can get a higher access speed than accessing a internal drives
b. should access a special Web service site

c. should consider information security

d. can get low cost

(16) Magnetic tape 1s

a. a sequential access device

b. a direct access device

c. an effective tool for backing up data
d. a slower speed device

(17) Enterprise storage system should include

a. File server
b. RAID system
c. Internet backup
d. Tape library

2. True / False

(D) Most RAM 1s a permanent or non volatile storage.

(2) We need external storage for much more storage capacity.

3) Hard disks are permanent or nonvolatile storage.

4) Using RAM, data and programs can be retained after the computer has been
shut off.

&) Floppy disks are typically used to store and transport relatively small files.

(6) There are three types of hard disks.

(7) Internal hard disk 1s a removable disk.

(8) For most PCs, one of the internal hard disk drives 1s designated as the C
drive.

1.5 INPUT AND OUTPUT DEVICES

1. Overview

Input and output equipment allows people to communicate with computers. An input

device converts data that humans can understand into a form that the computer can process.
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Such a device translates the letters, numbers, and other natural-language symbols that humans

conventionally use in reading and writing into the binary Os and 1s that the computer can

process. Input devices can also be used to mput other types of data, such as photographs,

speech, and video.

Output devices, on the other hand, convert the processed Os and 1s back into a form

understandable to humans. These devices typically present output on the screen or paper.

Output devices produce results in either hard-copy or soft-copy form. The term hard copy

generally refers to output permanently recorded onto an easily portable medium such as paper.

The term soft copy generally refers to output that appears temporarily in a form with limited

portability, such as on a computer screen'”.

[2]

Some devices, such as a modem, can be used for both input and output.

2. Input Devices

(1) Keyboard Entry

One of the most common ways to input data 1s by keyboard. Keyboards convert numbers,

letters, and special characters that people understand into electrical signals. These signals are

sent to, and processed by, the system unit. Most keyboards use an arrangement of keys given
the name QWERTY. This name reflects the keyboard layout by taking the letters of the first six

alphabetic characters found on the fourth row of keys.

There are a wide variety of different keyboard designs. They range from the full-sized to

miniature and from rigid to flexible™). Most common types are :
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e  Traditional Keyboards (Figure 1-13) o Flexible Keyboards (Figure 1-14)
e Ergonomic Keyboards (Figure 1-15) o Wireless keyboards
e PDA keyboards

£ K Function Key Numeric Keypad
_oscape Rey Shortcut for specific Enters numbers and arithmetic
I'ypically cancels a . e o , :
Selecti d tasks.F 1, for Example, symbols and controls cursor or
seicction or a procedure typically displays online Help insertion point

Navigation Keys
Control the cursor
or insertion point

Windows Key Spacebar
i on screen
Displavs the enters blank spaces
Start menu between characters

Figure 1-13 Traditional keyboard
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Figure 1-14 Flexible keyboard Figure 1-15 Ergonomic keyboard

(2) Pointing Devices

Pointing devices provide a comfortable interface with the system unit by accepting
pointing gestures and converting them into machine-readable input. There are a wide variety
of different pointing devices, including the mouse, joystick, touch screen, light pen, and stylus.

@® Mice

A mouse controls a pointer that 1s displayed on the monitor. The mouse pointer usually
appears 1n the shape of an arrow. It frequently changes shape, however, depending on the
application. A mouse can have one, two, or more buttons, which are used to select command
options and to control the mouse pointer on the monitor. Some mice have a wheel button that
can be rotated to scroll through information that is displayed on the monitor’”). Although there
are several different mouse types, there are three basic designs: Mechanical mouse, Optical
mouse Cordless or wireless mouse.

@ Joysticks

A joystick 1s the most popular mput device for computer games. You control game
actions by varying the pressure, speed, and direction of the joystick. Additional controls, such

as buttons and triggers, are used to specify commands or initiate specific actions (See
Figure 1-16).

Figure 1-16 Video game joystick elements: 1. stick, 2. base, 3. trigger, 4. exfra buttons,
5. autofire switch, 6. throttle, 7. hat switch (POV hat), 8. suction cup
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(3) Touch Screen

A touch screen 1s a particular kind of monitor with a clear plastic outer layer. Behind this
layer are crisscrossed invisible beams of infrared light. This arrangement enables someone to
select actions or commands by touching the screen with a finger'®. Touch screens are easy to
use, especially when people need information quickly. They are commonly used 1n restaurants,

automated teller machines (ATMs), and information centers (See Figure 1-17).

Figure 1-17 A touch screen: a consumer application

@ Light Pen

A light pen 1s a light-sensitive penlike device. The light pen 1s placed against the monitor.
This closes a photoelectric circuit and 1dentifies the spot for entering or modifying data. For
example, light pens are used to edit digital images and drawings.

®) Stylus

A stylus 1s a penlike device commonly used with tablet PCs and PDAs (See Figure 1-18).
A stylus uses pressure to draw 1mages on a screen. A stylus interacts with the computer
through handwriting recognition software. Handwriting recognition software translates

handwritten notes into a form that the system unit can process.

Stylus

Figure 1-18 Stylus

(3) Scanning Devices
Scanners move across text and images. Scanning devices convert scanned text and

1mages into a form that the system unit can process. There are four types of scanning devices:
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optical scanners, card readers, bar code readers and character and mark recognition devices.

(1 Optical Scanners

An optical scanner, also known simply as a scanner, accepts documents consisting of text
and/or 1mages and converts them to machine-readable form. These devices do not recognize
individual letters or images. Rather, they recognize light, dark, and colored areas that make up
individual letters or images. Typically, scanned documents are saved 1n files that can be further
processed, displayed, printed, or stored for later use. There are two basic types of optical
scanners: flatbed and portable.

2 Card Readers

Nearly everyone uses a credit card, debit card, access (parking or building) card, and/or
some type of identification card. These cards typically have the user’s name, some type of
1dentification number, and signature embossed on the card. Additionally, encoded information
1s often stored on the card as well. Card readers interpret this encoded information. There are
two basic types:

e Magnetic Card Reader

By far the most common 1s the magnetic card reader. The encoded information 1s stored
on a thin magnetic strip located on the back of the card. When the card 1s swiped through the
magnetic card reader, the information 1s read.

e Radio Frequency Card Readers

Radio frequency card readers are not as common but more convenient because they do
not require the card to actually make contact with the reader. The card has a small RFID (radio
frequency 1dentification) microchip that contains the user’s encoded information. Whenever,
the card 1s passed within a few inches of the card reader, the user’s information 1s read.

(3) Bar Code Readers and QR Code

You are probably familiar with bar code readers or scanners from grocery stores (See
Figure 1-19). These devices are either handheld wand readers or platform scannerst”. They
contain photoelectric cells that scan or read bar codes, or the vertical zebra-striped marks

printed on product containers!®.

Figure 1-19 A bar code reader 1s used to record product codes
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QR code (abbreviated from Quick Response Code) 1s the trademark for a type of matrix
barcode (or two-dimensional barcode) first designed for the automotive industry in Japan. A
barcode 1s a machine-readable optical label that contains information about the item to which
it is attached ®. A QR code uses four standardized encoding modes (numeric, alphanumeric,
byte / binary, and kanj1) to efficiently store data; extensions may also be used.

The QR Code system became popular outside the automotive industry due to its fast
readability and greater storage capacity compared to standard UPC barcodes ', Applications
include product tracking, item identification, time tracking, document management, and
general marketing.

A QR code consists of black modules (square dots) arranged 1n a square grid on a white
background, which can be read by an imaging device (such as a camera) and processed using
Reed-Solomon error correction until the image can be appropriately interpreted . The
required data are then extracted from patterns present in both horizontal and vertical

components of the image (See Figure 1-20).

[m];:

Figure 1-20 A sample of QR code

@) Character and Mark Recognition Devices

Character and mark recognition devices are scanners that are able to recognize special
characters and marks. They are specialty devices that are essential tools for certain
applications. Three types are

e  Magnetic-ink character recognition (MICR).

e  Optical-character recognition (OCR).

e  Optical-mark recognition (OMR).

(4) Image Capturing Devices

Like traditional copy machines, image capturing devices are optical scanners that can
make a copy from an original. For example, an optical scanner can make a digital copy of a
photograph. Image capturing devices, on the other hand, create or capture original 1mages.

These devices include digital cameras and digital video cameras.
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(S) Audio-Input devices

Audio-mnput devices convert sounds into a form that can be processed by the system unit.
By far the most widely used audio-input device 1s the microphone. Audio input can take many
forms, including the human voice and music.

Voice recognition systems use a microphone, a sound card, and special software. These
systems allow users to operate computers and to create documents using voice commands.
Portable voice recognition systems are widely used by doctors, lawyers, and others to record
dictation (See Figure 1-21). These devices are able to record for several hours before
connecting to a computer system to edit, store, and print the dictated information. Some
systems are even able to translate dictation from one language to another, such as from English

to Japanese.

Figure 1-21 A portable voice recognition system

3. Output Devices

(1) Monitors

The most frequently used output device 1s the monitor. Also known as display screens,
monitors present visual images of text and graphics. The output 1s often referred to as soft copy.
Monitors vary in size, shape, and cost. Almost all, however, have some basic distinguishing
features.

The most important characteristic of a monitor 1s 1ts clarity. Clarity refers to the quality
and sharpness of the displayed images. It 1s a function of several monitor features, including
resolution, dot pitch, refresh rate, and size.

e Resolution 1s one of the most important features. Images are formed on a monitor by

a series of dots or pixels (picture elements). Resolution 1s expressed as a matrix of
these dots or pixels. For example, many monitors today have a resolution of 1600
pixel columns by 1200 pixel rows for a total of 1,920,000 pixels. The higher a
monitor’s resolution (the more pixels), the clearer the image produced. See

Figure 1-22 for the most common monitor resolutionst'.
e Dot (pixel) pitch 1s the distance between each pixel. Most newer monitors have a dot
pitch of .31 mm(31/100th of a millimeter) or less. The lower the dot pitch (the shorter

the distance between pixels), the clearer the 1mages produced.
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Standard Pixels

SVGA 800 x 600
XGA 1,024 < 768
SXGA 1,280 < 1,024
UXGA 1,600 < 1,200
QXGA 2,048 x 1,536

Figure 1-22 Resolution standards

Refresh rate indicates how often a displayed image 1s updated or redrawn on the
monitor. Most monitors operate at a rate of 75 hertz, which means that the monitor 1s
redrawn 75 times each second. Images displayed on monitors with refresh rates
lower than 75 hertz appear to flicker and can cause eye strain. The faster the refresh
rate (the more frequently images are redrawn), the better the quality of images
displayed.

Si1ze 1s measured by the diagonal length of a monitor’s viewing area. Common sizes
are 15, 17, 19 and 21 inches. The smaller the monitor size, the better the quality of
images displayed.

There are several types of monitor, among which the most common monitors are
Cathode-Ray Tubes (CRTs) and Flat Panel Monitors. Almost all of today’s flat-panel monitors
are LCD (Liquid Crystal Display).

There are also several other types of monitors.

E-books are handheld, book-sized devices that display text and graphics.
Data projectors are specialized devices similar to slide projectors.
High-definition television (HDTV)

(2) Printers

You probably use a printer with some frequency to print homework assignments,

photographs, and Web pages. Printers translate information that has been processed by the

system unit and present the information on paper. Printer output 1s often called hard copy.
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Printers have some basic features, they are:

Resolution for a printer 1s similar to monitor resolution. It 1s a measure of the clarity
of 1mages produced. Printer resolution, however, 1s measured in dp1 (dots per inch)
(See Figure 1-23). Most printers designed for personal use average 1,200 dp1. The
higher the dpi, the better the quality of images produced.

A A

800x600dpi 2048x1536dpi
Figure 1-23 Dpi comparison

Color capability 1s provided by most printers today. Users typically have the option
to print either with just black ink or with color.



N3] COMPUTER ORGANIZATION AND UNITS

e Speed 1s measured in the number of pages printed per minute. Typically, printers for
personal use average 15 to 19 pages per minute for single-color (black) output and
13 to 15 pages per minute for color output.

e  Memory within a printer 1s used to store printing instructions and documents waiting
to be printed. The more memory in a printer, the faster 1t will be able to create large
documents.

There are many types of printer, they are:

e Ink-Jet Printers

e Laser Printers

e  Thermal Printers

e  Other printers: dot-matrix printers, plotters, photo printers, and potable printers.

(3) Audio-Output Devices

Audio-output devices translate audio information from the computer into sounds that

people can understand. The most widely used audio-output devices are speakers and
headphones. These devices are connected to a sound card in the system unit. The sound card 1s
used to capture as well as play back recorded sounds. Audio-output devices are used to play
music, vocalize translations from one language to another, and communicate information from
the computer system to users.

Creating voice output 1s not anywhere near as difficult as recognizing and interpreting

voice input'). In fact, voice output is quite common. It is used with many soft-drink machines,
telephones, and cars. It 1s used as a reinforcement tool for learning, such as to help students

study a foreign language.

4. Combination Input and Output Devices

Many devices combine input and output capabilities. Sometimes this 1s done to save
space. Other times 1t 1s done for very specialized applications. Common combination devices

include fax machines, multifunctional devices, Internet telephones, and terminals.
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soft copy
alphabetic
pointing

pointer

gesture

joystick

touch screen

light pen

stylus

button

mechanical mouse
optical mouse
cordless (wireless) mouse
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QR(Quick Response) code 2 e Sz Ay

matrix B, 175

label FRil, A5, MR%, R
mode 7k, B, F A
alphanumeric FEH T B

Kanji XF (H)

marketing W4, EWIHEAEE
pattern AL, R, R, HE, R, El
flatbed TR

radio frequency card reader I E AL

RFID (Radio Frequency Identification) AR, BT
microchip 0%

wand reader e A ] 12 22

MICR (Magnetic-Ink Character Recognition) # & 7K F 4 17 7
OCR(Optical-Character Recognition) K F AR

OMR (Optical-Mark Recognition) 6 F R IL R A

1mage capturing R EE RIS

digital camera 500 A H

digital video camera 5 F AR A
audio-input ER LD

voice recognition Ayl

sound card =

clarity TR, BAE, %A
sharpness HW R, BE
resolution R

dot pitch w3

refresh rate | 39T 3 &

pixel &

redraw BT Rl T
CRT(Cathode-Ray Tube) FHAR 4 4

Flat Panel Monitor - i R

LCD (Liquid Crystal Display) A i - 28

data projector B
HDTV(High-Definition Television) 57 Ja B EL AR

dp1 (dots per inch) TR A

ink-jet printer i EARZ !

laser printer 3T B A

thermal printer BT B AL
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dot-matrix printer [ X AT E Al
plotter 22 B
photo printer BE R 3T AL

EXERCISES
Fill in the blanks with appropriate words or phrases found behind this exercise

1. device translates the letters, numbers and other natural-language symbols into Os

and 1s.

2. devices convert the processed Os and 1s back into a form understandable to

humans.

3. allow people to communicate with computers.

4. Output devices produce results 1n either form.

5. Output on a screen 1s called as

6. Output on a paper 1s called as

7. 1s a pattern to be used to arrange the keys of a keyboard.

8. Mouse, joysticks, touch screen, light pen and stylus are belong to

9. According to applications we can change of the mice pointer.

10. Joystick 1s the most popular input device for

11. 1s a matrix barcode.

12. When we use a light pen, 1t must be placed against the

13. A stylus interacts with the computer through

14. convert scanned text and images into a form that the system unit can process.

15. There are two basic types of optical scanners:

16. A card reader which does not require the card to actually make contact with the reader 1s a

17. In most grocery stores we usually find to scan the bar code.

18. A device that 1s able to recognize special characters and marks 1s

19. Dagital cameras are belong to

20. QR code was designed for originally.

21. We can describe the clarity of a monitor by

22. 1s a picture element.

23. 1s expressed as a matrix of series of pixels.

24. 1s the distance between each pixel.
25. If refresh rate 1s lower than 75 hertz will appear.

26. The smaller the monitor size. the better the of 1mages displayed.

27. Almost all of today’s flat-panel monitors are

28. Printers have some basic features, they are

29. The 1s used to capture as well as play back recorded sounds.
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30. 1s one of the combination input and output devices.

31. In information centers we usually find

32. Doctors and lawyers often use portable to record dictation.
a. LCDs
b. QWERTY
c. Resolution
d. Input

e. touch screen

f. bar code reader

g. Scanners

h. Pixel

1. flicker

j. Input and output devices

k. sound card

1. soft-copy

m. Output

n. voice recognition systems

0. monitor

p. flatbed and portable

q. shape

r. Radio Frequency Card Reader

s. pointing

t. image capturing devices

u. quality

V. computer games

w. a character and mark recognition devices
X. hard-copy

y. resolution, dot pitch, refresh rate, and size
z. hard-copy or soft-copy

aa. Dot pitch

bb. Internet telephone

cc. hard-writing recognition program

dd. resolution, color capability, speed, and memory
ee. QR code

ff. Automotive industry
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CHAPTER 2 SYSTEM SOFTWARE
2.1 COMPUTER SOFTWARE

As already mentioned, the term computer software refers to the programs or instructions
used to tell the computer hardware what to do. Software 1s generally purchased in some sort of
a physical package. Such a software package may consist of the program, as well as
instructional and help materials, on CD or DVD discs, printed operating instructions and user
manuals, and a printed license to use the software—all or some of which are inside a
shrink-wrapped box or plastic case!’l. You can buy software in a store, through mail order, or
over the Internet. If you download the software from the Internet, you won’t receive a physical
package. Instead, the components (program, license, user’s manual, and so forth) are
downloaded directly to your computer in an electronic format.

Computers use two basic types of software: Application software and system software.
Application software helps you perform a specific task. System software refers to the
operating systems and all utility programs that manage computer resources at a low level.
Figuratively speaking, application software sits on top of system software. Without the

operating system and system utilities, the computer cannot run any application program.

1. Application Software

Application Software 1s widely referred to as productivity software. Application software
1s comprised of programs designed for an end user. Three types of application software are
general-purpose, specialized, and mobile apps.

General-purpose applications are widely used 1n nearly all career areas. They are the
kinds of programs you have to know to be considered computer competent™. One of these
general-purpose applications 1s a browser to navigate, explore, and find information on the
Internet. The three most widely used browsers are Mozilla’s Firefox, Microsoft’s Intemnet
Explorer, and Google’s Chrome!*!

Specialized applications include thousands of other programs that are more narrowly
focused on specific disciplines and occupations. Two of the best known are graphics and web
authoring programs.

Mobile apps, or mobile applications, are small programs designed for mobile devices
such as smartphones, tablet computers, and other mobile devices. There are over half a million
apps. The most popular mobile apps are for text messaging, Internet browsing, and connecting

to social networks.
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2. System Software

System software 1s a group of programs that coordinate and control the resources and
operations of a computer system. System software enables the many components of the
computer system to communicate. There are three categories of system software: operating
systems, utilities, and language translators.

(1) Operating System

Operating systems provide an interface between the user or application program and the
computer hardware. There are many brands and versions of operating system software. Each
of these 1s designed to work with one or more particular processors. For example, an operating
system like Windows 1s designed to work with a processor made by Intel. Many IBM PC
compatible computers contain this brand of processor. Most Macintosh computers contain a
processor manufactured by Motorola. The Windows operating system does not work with this
Motorola processor.

(2)Utilities

Utility programs help you perform housekeeping chores. You use these programs to
complete specialized tasks related to managing the computer’s resources, file management,
and so forth. Some utility programs are part of the operating system, and others are
self-contained programs’’. Some examples of utility program functions are as follows:

You format a disk—a disk formatting utility provides the instructions to the computer on
how to do this.

You copy a file from the hard drive to a floppy disk—the file management utility
provides the instructions to the computer.

You do a backup of the hard drive—you use the backup utility.

(3) Language Translators

Language Translators convert English-like software programs into machine language that
the computer can understand. Vista Multimedia hires a programmer to write a software
program to inventory all of the items in the store!®. The programmer writes the program
statements using a programming language called Visual Basic. A program statement directs the
computer to perform a specified action.

The computer, however, cannot read the Visual Basic programming statements because
they are written in a language that we understand. This 1s where the language translator takes
overl’). The translator changes each of the Visual Basic programming statements into machine
language. A single statement in a high-level language can represent several machine-language
instructions. Now the statements can be executed and the Vista Multimedia inventory can be

processed.
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operating system RIER S
utility program LRER, NMREF
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machine language MBIEE

Visual Basic

EXERCISES
True/False

1.
2.
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Generally, a software we bought 1n a store 1s on CDs or DVDs discs.

You will receive a physical package if you download a software from the
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Internet.

There are two basic types of software in the computers.

System software helps you perform a specific task.

All utility programs belong to the application software.

A

With the operating system and system utilities, the computer can run any

application program.

7. Browser 1s one of the most used general-purpose application software.

8. A computer system 1s controlled by its operating system.

9. There are four categories of system software.

10. Operating system 1s designed to work with one or more particular processors.

11. Windows operating system 1s designed to work with a processor made by
Motorola.

12. Utility programs help you to manage the computer’s resources.

13. Using a application program, you can format a disk.

14. A computer can understand a English-like program without language translator.

15. A single statement in a high-level language can represent several machine

language 1nstructions.

16. Computer software refers to the programs or instructions used to tell the

computer hardware what to do.

2.2 SUMMARY OF OPERATING SYSTEM

Operating systems have developed over the past thirty years for two main purposes. First,
they provide a convenient environment for the development and execution of programs.
Second, operating systems attempt to schedule computational activities to ensure good
performance of the computing system.

As we have stated, operating systems are normally unique to their manufacturers and the
hardware in which they are run. Generally, when a new computer system 1s installed,
operational software suitable to that hardware 1s purchased. Users want reliable operational
software that can effectively support their processing activities.

Though operational software varies with manufacturers, it has similar characteristics'".
Modern hardware, because of its sophistication, requires that operating systems meet certain
specific standards. For example, considering the present state of the field, an operating
system must support some form of online processing. Functions normally associated with
operational software are:

(1) Job management:;

(2) Resource management;

(3) Control of I/O operations;
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(4) Error recovery:

(5) Memory management.

1. Job Management

A very important responsibility of any operational software 1s the scheduling of jobs to be
handled by a computer system. This 1s one of the main tasks of the job management function.
The operating system sets up the order in which programs are processed, and defines the
sequence in which particular jobs are executed. The term “job queue” 1s often used to
describe the series of jobs awaiting execution. The operating system weighs*! a variety of
factors in creating the job queue. These include which jobs are currently being processed, the
system’s resources being used, which resources will be needed to handle upcoming programs,
the priority of the job compared to other tasks, and any special processing requirements to
which the system must respond.

The operational software must be able to assess these factors and control the order in
which jobs are processed.

Batch systems allowed automatic job sequencing by a resident monitor and improved the
overall utilization of the computer greatly. The computer no longer had to wait for human
operation. CPU utilization was still low, however, because of the slow speed of the I/O devices
relative to the CPU. Offline operation of slow devices was tried. Buffering was another
approach to improving system performance by overlapping the input, output, and computation
of a single job. Finally, spooling allowed the CPU to overlap the mput of one job with the
computation and output of other jobs".

Spooling also provides a pool of jobs which have been read and are waiting to be run.
This job pool supports the concept of multiprogramming. With multiprogramming, several
jobs are kept in memory at one time: the CPU 1s switched back and forth between them 1n
order to increase CPU utilization and to decrease the total real time needed to execute a job.

Multiprogramming, which was developed to improve performance, also allows time
sharing. Time-shared operating systems allow many users (from one to several hundred) to use
a computer system inter-leavingly at the same time. Other operating systems types include

real-time systems and multiprocessor systems.

2. Resource Management

The management of resources in a computer system 1s another major concern of the
operating system. Obviously, a program cannot use a device if that hardware 1s unavailable.
As we have seen, the operational software oversees the execution of all programs. It also
monitors the devices being used. To accomplish this, 1t establishes a table in which programs
are matched against the devices they are using or will useY. The operating system checks this

table to approve or deny use of a specific device.
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3. Control of I/O Operations

Allocation of a system’s resources 1s closely tied to the operational software’s control of
I/O operations. As access 1s often necessary to a particular device before I/O operations may
begin, the operating system must coordinate I/O operations and the devices on which they are
performed. In effect, 1t sets up a directory of programs undergoing execution and the devices
they must use in completing I/O operations. Using control statements, jobs may call for
specific devices™. This lets users read data from specific sites or print information at selected
offices. Taking advantage of this facility, data read from one location may be distributed
throughout computerized system.

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

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

programs, the IOCS instructions are extremely vital.
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real-time system LR SR
buffering RUE N
spooling system B AL & 42
multiprogramming % W AE AT
program order A2 JF i JF
job sequence E%HF, mIF5
EXERCISES
1. True/ False.
(1) Operating systems are not unique to their manufactures.
(2) When you purchase a new computer, an operating software suitable to the
hardware must be bought.
3) The series of jobs awaiting execution 1s called a queue.
4) A program can use a device 1f that hardware 1s unavailable.
&) Operating system sets up a directory of programs undergoing execution and
the devices.
(6) IOCS simplifies the ways of I/O operations.
(7) In order to create the job queue the operating system must control I/O
operation.
(8) Error recovery does not belong to operating system.
9) One of the five functions of an operating system 1s memory management.
(10) Many operating systems have similar characteristics.
2. Fill in the blanks with appropriate words and phrases found behind this exercise.

(1) Buffering can overlap

(2) Operating systems should meet certain specific standards as modern computer hardware’s

(3) The main task of the job management 1s

(4) In order to create the job queue the operating system should

(5) If more than one job require to be processed the operating system should

(6) Batch systems automate job sequencing by a

(7) allowed the CPU to overlap the I/O operation with the computation.

(8) Time sharing can be got by
) are other operating system types.

(10) To monitor the devices being used the operating system establishes a table in which

programs are matched against

a. the scheduling of jobs
b. real time systems and multiprocessor systems

c. compare the priority of these jobs
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d. the input, output, and computation of a single job.
e. resident monitor

f. the device being used

g. sophistication

h. spooling

1. weighing a variety of factors

7. multiprogramming
2.3 WINDOWS 10

Windows 10 1s an upcoming operating system developed by Microsoft as part of the
Windows NT famuly of operating systems. First presented in April 2014 at the Buld
Conference, it 1s scheduled to be released in mid-20135, and 1s currently in public beta testing
through the Windows Insider program!. During its first year of availability, upgrades to
Windows 10 will legally be offered at no charge for licensed consumer users of Windows 7
and Windows 8.1.

The goal of Windows 10 1s to unify the Windows PC, Windows Phone, Windows
Embedded and Xbox One product families around a common internal core!”. These products
will share a common, “universal” application architecture and Windows Store ecosystem that
expands upon the Windows Runtime platform introduced by Windows 8. Windows 10 will
also introduce a new bundled web browser, Microsoft Edge, to replace Internet Explorer[4].

Figure 2-1 shows a Screenshot of Windows 10.

Figure 2-1 Screenshot of Windows 10
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1. User interface and desktop

Windows 10’s user interface 1s an evolution of Windows 8’s, it changes its behavior
depending on the type of device being used and available input methods. When a keyboard 1s
attached. users are asked 1f they want to switch to a user interface mode that 1s optimized for
mouse and keyboard, or stay within the touch-optimized mode. A new iteration of the Start
menu 1s used, with an application list and the “All apps™ button on the left side, and live tiles
on the right. The menu can be resized, and expanded into a full-screen display, which 1s the
default option 1n touch environments.

A new virtual desktop system known as Task View was added. Clicking the Task View
button on the taskbar or swiping from the left side of the screen displays all open windows and
allows users to switch between them, or switch between multiple workspaces™. Windows
Store apps, which previously could only be used full-screen, can now be used in desktop
windows or full-screen mode!®. Program windows can now be snapped to quadrants of the
screen by dragging them to the corner 7] When a window is snapped to one side of the screen,
the user 1s prompted to choose a second window to fill the unused side of the screen (called
“Snap Assist”)!®]

2. Features

A major aspect of Windows 10 1s a focus on harmonizing user experiences between
different classes of devices, along with addressing shortcomings in the Windows user interface
that was first introduced in Windows 8!

The Windows Store app ecosystem has been revised into “Windows apps”. They are
made to run across multiple platforms and device classes, including smartphone, tablet, Xbox
One, and other compatible Windows 10 devices. Windows apps share code across platforms,
have responsive designs that adapt to the needs of the device and available mputs, can
synchronize data between Windows 10 devices (including notifications, credentials, and
allowing cross-platform multiplayer for games), and will be distributed through a unified
Windows Store'”. Developers can allow “cross-buys”, where purchased licenses for an app
apply to all of the user’s compatible devices, rather than only the one they purchased on (1.e. a
user purchasing an app on PC 1s also entitled to use the smartphone version at no extra
cost) .

Windows 10 will also allow web apps and desktop software (using either Win32 or NET

[12]

Framework) to be packaged for distribution on Windows Store"“. Desktop software

distributed through Windows Store will be packaged using the App-V system to allow

sandboxingm].
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3. Windows 10 Editions

As 1n the past, we will offer different Windows editions that are tailored for various
device families and uses. These different editions address specific needs of our various
customers, from consumers to small businesses to the largest enterprises.

e Windows 10 Home 1s the consumer-focused desktop edition. It offers a familiar and

personal experience for PCs, tablets and 2-1n-1s.

e Windows 10 Mobile 1s designed to deliver the best user experience on smaller,
mobile, touch-centric devices like smartphones and small tablets.

e Windows 10 Pro 1s a desktop edition for PCs, tablets and 2-in-1s. Building upon both
the familiar and innovative features of Windows 10 Home, it has many extra features
to meet the diverse needs of small businesses.

e Windows 10 Enterprise builds on Windows 10 Pro, adding advanced features
designed to meet the demands of medium and large sized organizations.

e Windows 10 Education builds on Windows 10 Enterprise, and 1s designed to meet the
needs of schools — staff, administrators, teachers and students.

e Windows 10 Mobile Enterprise 1s designed to deliver the best customer experience to

business customers on smartphones and small tablets.
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taskbar 48 (%)
tile T4 (7)) B, #
resize B (FiL) AN
framework AR, W, B, KHHAA
trackpad BB (1K), BLIER
snap A, BB, BHE, HRiEH
icon Brr, BEA
default A, A
addressing b, THb, <
screenshot F = (R B
EXERCISES
Multiple Choices
1. September 30, 2014 Microsoft released :
a. Windows 7 b. Windows 10
c. Build Conference d. Windows Insider
2. Windows 10 has unified
a. Xbox One b. Windows Phone
c. Windows Embedded d. Windows PC
3. Windows 10 introduced :
a. IE b. Microsoft Edge
c. anew web browser d. a bundled web browser
4. According to . Windows 10’s user interface changes behavior of using computer.
a. available mput methods b. available output methods
c. the type of device being used d. the type of software being used
5. The Start menu in Windows 10 has
a. Live tiles b. an application list
c. “an app” button only d. the “all apps™ button

6. Task View button of Windows 10

a. 1s known as virtual desktop system

b. used for displaying all open windows
c. used for switching between windows
d. used for switching between multispaces

7. The Windows Store app ecosystem of Windows 10 can run

a. across multiple device classes b. across multiple platforms
c. smartphone d. a platform only
8. Windows apps

a. can share code across platform
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b. have responsive design

c. can synchronize data between Windows 10 devices

d. will be distributed through a unified Windows Store
9. Data in Windows apps can be

a. notifications b. credentials c. mput devices  d. games

10. App-V system

a. stands for Application Visualization b. stands for Application Virtualization
c. stands for Application Videocam d. 1s used to package a Desktop software

11. Windows 10 Enterprise

a. builds on Windows 10 Mobile b. used for small sized organizations

c. builds on Windows 10 Pro d. used for large sized organizations
12. Windows 10 Pro 1s

a. a desktop edition b. used for PCs

c. used for tablets d. used for small businesses

2.4 UNIX AND LINUX

1. UNIX

UNIX 1s an operating system originally developed by Dennis Ritchie and Ken Thompson
at AT &T Bell Laboratories that allows a computer to handle multiple users and programs
simultaneously. Since i1ts development in the early 1970s, UNIX has been enhanced by many
individuals and particularly by computer scientists at the University of California, Berkeley
(known as Berkeley Software Distribution UNIX, or BSD UNIX) . This operating system is
available on a wide variety of computer systems, ranging from personal computers to
mainframes, and is available in other related forms*. AIX is an implementation that runs on
IBM workstations, A/UX 1s a graphical version that runs on Macintosh computers; Solaris
runs on Intel microprocessors’..

Features:

(1) The UNIX system can support multi-users and multi-tasks

(2) The UNIX System Kernel

The kernel i1s the heart of the UNIX operating system, responsible for controlling the
computer’s resources and scheduling user jobs so that each one gets its fair share of the
resources. Programs interact with the kernel through special functions with well-known
names, called system calls.

(3) The shell

The shell 1s a command interpreter that acts as an interface between users and the

operating system. When you enter a command at a terminal, the shell interprets the command
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and calls the program you want.

(4) Device-Independent Input and Output

Devices (such as a printer or terminal) and disk files all appear as files to UNIX programs.
When you give the UNIX operating system a command, you can instruct it to send the output

to any one of several devices or files. This diversion 1s called output redirection.

2. Linux

Linux 1s a UNIX-like and mostly POSIX-compliant computer operating system
assembled under the model of free and open-source software development and distribution!®.
The defining component of Linux 1s the Linux kernel, an operating system kernel first released
on 5 October 1991 by Linus Torvalds. The Free Software Foundation uses the name
GNU/Linux to describe the operating system, which has led to some controversy'..

Linux was originally developed as a free operating system for Intel x86-based personal
computers, but has since been ported to more computer hardware platforms than any other
operating system'®. It is the leading operating system on servers and other big iron systems
such as mainframe computers and supercomputers, but 1s used on only around 1.5% of desktop
computerst”. Linux also runs on embedded systems, which are devices whose operating
system 1s typically built into the firmware and 1s highly tailored to the system. Android, the
most widely used operating system for tablets and smartphones, 1s built on top of the Linux
kernel™.

(1) Hardware support

Linux kemel 1s a widely ported operating system kernel; 1t runs on a highly diverse range
of computer architectures, including the hand-held ARM-based 1IPAQ and the IBM mainframes
System z9 or System z10—covering devices ranging from mobile phones to supercom-puters,
as showing as Figure 2281

Human-Machina- Hardware
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Linux Securfty Modul=s
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Limx flke= system drivers

-
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Figure 2-2 Linux 1s ubiquitously found on various types of hardware

Wearable Ul
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(2) Uses

Beside the Linux distributions designed for general-purpose use on desktops and servers,
distributions may be specialized for different purposes including: computer architecture
support, embedded systems, stability, security, localization to a specific region or language,
targeting of specific user groups, support for real-time applications, or commitment to a given
desktop environment'®. As of 2015, over four hundred Linux distributions are actively
developed, with about a dozen distributions being most popular for general-purpose use.

(3) Desktop

The popularity of Linux on standard desktop computers and laptops has been increasing
over the years. Currently, most distributions include a graphical user environment, with the
two most popular environments being GNOME (which can utilize additional shells such as the
default GNOME Shell and Ubuntu Unity) and the KDE Plasma Desktop'*.

No single official Linux desktop exists: rather desktop environments and Linux
distributions select components from a pool of free and open-source software with which they
construct a GUI implementing some more or less strict design guide!™?. GNOME, for example,
has 1ts human interface guidelines as a design guide, which gives the human-machine
interface an i1mportant role, not just when doing the graphical design, but also when

considering people with disabilities, and even when focusing on security!".

Figure 2-3 shows the Visible software components of the Linux desktop stack.
g1 o~

Desktop widgets 2D Application Me=dia Ap pllcation 3D Applikcation

= - | —2~BE "Ear i " TETIc Ukarte

. B I - 2 p - bt &, LT
epdey Ems

¢ edibus ?

binder ashmem pmem

Linux kernel, device drivers & other modules et
Linux kernel

(Androld-forked)

Hardware

Figure 2-3 Visible software components of the Linux desktop stack
Visible software components of the Linux desktop stack include the display server, widget engines, and some of the
more widespread widget toolkits. There are also components not directly visible to end users, including D-Bus and
PulseAudiof™*.
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54




o zai=: %1 SYSTEM SOFTWARE

2] B and EEMFFHIA), A7—FJHP ranging:-- A 75 i8] K EHCIRIE .

[3] MALAZET UNIX () LANERE, ot Macintosh HLa% I A/UX &3 R AR JT
K1) UNIX, Solaris 2124775 SUN 2] TAFuG Fi#fE R 48, H CPU 4l f#:2 Intel
AL PEAS o

[4] POSIX, Portable Operating System UNIX, RJ#4H (1] UNIX A%:.

[5] Free Software Foundation (FSF)R[l 3 fH A3 44, 4 1985 SRR [P AR S ] ZH 21,
HOOF B B AH#ET . GNU(Gnu’s Not UNIX) & —AN [ Hi# 44141, Which 5| $ 1)/
FE PR 72 11 v )

(6] J77), Ja—n)AlE T F i Linux. Intel x86 /& Intel /A a] 4= r= (M AL #EZS .05 1
x {83 802, 803, 804---.

[7] big iron fEH ST ML /SR AL S5t ARRPGERTHEAL, a5 A%
i (Grays) JCFFEZOSHL, B ARIGRA B IBM 7 FALE

[8] Android & FI 142 fie i 1l A1~ B B i 5548 2 1045 (R B4 AR5

[9] ARM-based & Arm 2 ) [P AL FEAS AN i aS E B LR, LT 28 A0 32 111
ARM AbHIZ5 05 o 1PAQ /&8 2000 41 4 F 1 HéAT (Compaq) 2 ) XA AT H A0 HLIN
A NECF B (PDA)D, AR S FH R A7) 53] iPAQ & A N EALA

[10] %) Beside At hyFrial, t'el | H A E RE MRS, 1008 distribution may
be---. Linux A&ATh ek — A 7 TS HE B 11 Linux $5:47E 590 525 A0 N A, 30 £
R BT A, BRI, 2 S5 N A .

[11] GNOME & — Mk, Eailt B M4k, HHPRERAE RS2
Linux, {HA3ZFFILAD K 2 %0 BSD fi7/E# fF . GNOME Shell & GNOME 4 [ #8551 1F X
H1 7 %¢1fil . Ubuntu Unity "', Unity & Canonical {7 R 23 7] 4 1 Ubuntu $#:1E R4 K&
'] GNOME i [fi M 558 H 1) I JEAb 5 - KDE A& — AN E Br e A4, & 2 RIELE Linux,
FreeBSD. Solaris. Microsoft Windows 1 OS X R4 11, Rl 515 1) 34 &
7o IXFPFR A Plasma Desktop 1), A& — N SLiHH G,

'12] with which 5| 3P EEMNR], 11 components.

[13] KA, which 5|31 B e P 8 W) .

[14] D-Bus S5t [ A& — AN ad A 3 5L 000 N HH 238 #2 (8] i 8 45 HL],  BE B il 1 IPC
(Inter-Process Communication) Hlifil. PulseAudio ( PAFijH Polypaudio) & — M- 5 11 .
Al Rk M2 TAR A e ik Ss, IL—M A3 Linux 1 FreeBSD #:1E R4t

KEYWORDS
UNIX — Mt EHNEER SR
workstation T 1E 3k
multi-user % J P
multi-task Z 1%
job 1E Wb
kernel W%

55




WEIRE (FRAR)

interface

system call
interpreter

disk file
redirection
device-independent
shell

Linux

Gnu’s Not UNIX (GNU)
embedded system
firmware

tailor

port

localization
security

widget

GUI(Graphic User Interface)

human-machine interface
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Fill in the blanks with appropriate words or phrases found behind this exercise.

. UNIX System can support
. The UNIX allows each user to run
are the special functions that interact programs with the kernel of UNIX.

. UNIX can be used on

- You can instruct

. Linuxis a

. The shell 1s an interface between

. FSF uses the name

users and tasks.

job at a time.

—_—
s
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d. PCs, minicomputers, mainframes

to send the output to any one of several devices or files.
operating system.
to describe Linux.
1s the leading operating system on servers.
has a built-in operating system.
1s built on top of the Linux kernel.

1s a graphical user environment.
a. UNIX-like
b. UNIX

c. embedded system
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e. users, and the operating system
f. GNOME

g. more than one

h. Linux

1. Android

j. GNU/Linux

k. system calls

. many, many
25 MACOS

Mac OS 1s a series of graphical user interface-based operating systems developed by
Apple Inc. (formerly Apple Computer, Inc.) for their Macintosh line of computer systems. The
Macintosh user experience 1s credited with popularizing the graphical user interface.

Early versions of the Mac OS were compatible only with Motorola 68000-based
Macintoshes. As Apple introduced computers with PowerPC hardware, the OS was ported to
support this architecture as well'*). Mac OS 8.1 was the last version that could run on a
68000-class processor (the 68040). Mac OS X, also known as “Tiger”, which has superseded
the “Classic” Mac OS, 1s compatible with both PowerPC and Intel processors through to
version 10.5 (“Leopard”)?!. Version 10.6 (“Snow Leopard™) supports only Intel processors.

Mac OS can be divided into two families:

e The Mac OS Classic family, which was based on Apple’s own code

e The Mac OS X operating system, developed from Mac OS Classic family, and

NeXTSTEP, which was UNIX-based"]

1. “Classic” Mac OS

The “classic” Mac OS 1s characterized by 1its total lack of a command line; 1t 1s a
completely graphical operating system. Versions of Mac OS up through System 4 only ran one
application at a time. Even so, it was noted for its ease of use. Mac OS gained cooperative

multitasking with System 5, which ran on the Mac SE and Macintosh ITM*.

2. MacOS X

Mac OS X 1s the newest of Apple Inc.’s Mac OS line of operating systems. Although 1t 1s
officially designated as simply “version 107 of the Mac OS, 1t has a history largely
independent of the earlier Mac OS releases.

The operating system 1s the successor to Mac OS 9 and the “classic” Mac OS. It 1s a
UNIX operating system, based on the NeXTSTEP operating system and the Mach kernel
which Apple acquired after purchasing NeXT Computer™. Mac OS X also makes use of the
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BSD code base [°. There have been six significant releases of the client version, the most
recent being Mac OS X 10.6, referred to as Snow Leopard. On Apple’s October 20th 2010
“Back to the Mac” event, Mac OS X 10.7 Lion was previewed, showing improvements and
additions including a Mac App Store "

As well as the client versions, Mac OS X has also had six significant releases as a server
version, called Mac OS X Server. The server versions are architecturally identical to the client
versions, with the differentiation found in their inclusion of tools for server management,
including tools for managing Mac OS X-based workgroups, mail servers, and web servers,
amongst other tools’®. It is currently the default operating system for the Xserve server
hardware, and as an optional feature on the Mac Mini, as well as being installable on most
other Macs”!. Unlike the client version, Mac OS X Server can be run i a virtual machine
using emulation software such as Parallels Desktop.

Mac OS X 1s also the basis for 10S, (previously iPhone OS) used on Apple’s 1iPhone, 1Pod

Touch, and iPad, as well as being the basis for the operating system used in the Apple TV,

3. OS X Yosemite

OS X Yosemite 1s the eleventh major release of OS X, Apple Inc.’s desktop and server
operating system for Macintosh computers.

OS X Yosemite was announced and released to developers on June 2, 2014, at the
WWDC 2014 and it was released to public beta testers on July 24, 2014 ™. Yosemite was
released to consumers on October 16, 2014.

Many of Yosemite’s new features focus on the theme of continuity, increasing its
integration with other Apple services and platforms such as 10S and 1Cloud 2] The Handoff
functionality allows the operating system to integrate with 10S 8 devices over Bluetooth LE
and Wi-F1; users can place and answer phone calls using their 1Phone as a conduit, send and
receive text messages, activate personal hotspots, or load items being worked on in a mobile

app (such as Mail drafts or Numbers spreadsheets) directly into their desktop equivalent 3]

NOTES
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EXERCISES
True/False

1. Mac OS series were developed by Microsoft Inc.

2. Early versions of the Mac OS were compatible only with Motorola 68000-based
Macintosh.

PowerPC was introduced by Apple Computer Inc.
Mac OS X 10.5 1s also called as “Snow Leopard”.

Mac OS 8.0 was the last version running on a 68040 processor.

The Mac OS Classic family was based on Apple’s own code.
The Mac OS X was UNIX-based.

The “classic” Mac OS uses command line interface.

S AL o
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9. Mac OS System 4 can run multitasking.

10. Mac OS System 5 can run on the Mac SE and Macintosh 1.

11. Mac OS X 1s the newest of Apple Inc.’s Mac OS line of operating system.

12. Mac OS X has a history largely dependent of the earlier Mac OS releases.

13. The Mach kernel comes from the NeXT computer Inc.

14. BSD code base 1s used in Mac OS X.

15. Mac OS X has six significant releases both of the client and server versions.

16. Mac OS X 1s a server version only.

17. The different between client version and server version of Mac OS 1s the latter

has the tools for server management.

18. Mac OS X can be used to manage Mac OS X-based Web servers.

19. Mac OS X Server 1s currently the default OS for the Xserve server hardware.

20. Mac OS X 10.7 can be run in a virtual machine.

21. Mac OS X 1s the basic for 1iPhone OS.

22. OS X Yosemite 1s the Apple Inc.’s desktop and server operating system for
Macintosh computers.

23. Yosemite increases its integration with other Apple services and platforms.

24. Handheld functionality allows the operating system to integrate with 10S 8

devices over Bluetooth LE and Wi-Fi.

2.6 ANDROID

Android 1s an operating system for touchscreen mobile devices such as smartphones and
tablet computers. It 1s developed by the Open Handset Alliance—a consortium of hardware,
software, and telecommunication companies led by Google[l].

Android consists of a kernel based on the Linux kernel, with middleware, libraries and
APIs written 1n C and application software running on an application framework which
includes Java-compatible libraries based on Apache Harmony'?.

As of July 2013 the Google Play store has had over one million Android applications
(“apps”) published, and over 50 billion applications downloaded. A developer survey
conducted in April—May 2013 found that 71% of mobile developers develop for Android"™!.
At Google I/O 2014, the company revealed that there were over one billion active monthly
Android users, up from 538 million 1n June 2013. As of 2015, Android has the largest installed
base of all general-purpose operating systems.*.

Android’s source code 1s released by Google under open source licenses, although most
Android devices ultimately ship with a combination of open source and proprietary software,
including proprietary software developed and licensed by Google.

Android 1s popular with technology companies which require a ready-made, low-cost and
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customizable operating system for high-tech devices. Android’s open nature has encouraged a
large community of developers and enthusiasts to use the open-source code as a foundation for
community-driven projects, which add new features for advanced users or bring Android to
devices which were officially released running other operating systems. The operating
system’s success has made 1t a target for patent litigation as part of the so-called “smartphone
wars” between technology companies.

Current features and specifications in handset layouts include

(1) Platform

The platform 1s adaptable to larger, VGA, 2D graphics library, 3D graphics library based
on OpenGL ES 2.0 specifications, and traditional smartphone layouts!®.

(2) Storage

SQLite, a lightweight relational database, 1s used for data storage purposes.

(3) Connectivity

Android supports connectivity technologies including GSM/EDGE, IDEN, CDMA,
EV-DO, UMTS, Bluetooth, Wi-Fi, and etc!”).

(4) Messaging

SMS and MMS are available forms of messaging, including threaded text messaging and
now C2DM is also a part of Android Push Messaging service!®.

(5) Web browser

The web browser available in Android 1s based on the open-source WebKit layout engine,
coupled with Chrome’s V8 JavaScript engine[g].

(6) Java support

While most Android applications are written 1n Java, there is no Java Virtual Machine in
the platform and Java byte code is not executed""..

(7) Media support

Android supports the following audio/video/still media formats: MP3, MIDI, WAV,
JPEG, PNG, GIF, BMP and so forth!'"!.

(8) Streaming media support

RTP/RTSP streaming, HTML progressive download, Adobe Flash Streaming (RTMP)
and HTTP Dynamic Streaming are supported.'!

(9) Additional hardware support

Android can use televisions (Android TV), car (Android Auto), wrist watches (Android
Wear), still/digital cameras, game consoles, touchscreens, GPS, etc.

(10) Video calling

Android does not support native video calling, but some handsets have a customized

version of the operating system that supports it.
There are another supports in handset layouts, they are multiple language, multitasking,

multi-touch, bluetooth, voice based features, and screen capture.
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EXERCISES

Fill in the blanks with using appropriate words or terms found behind this exercise.

1. Android 1s developed by
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2. Android has been deployed with
3.SQLite 1s a

4. Android’s connectivity includes and so forth.

5. Android’s Cloud To Device Messaging can be abbreviated to
6. The Web browser available in Android 1s based on

7. Android has a customized version of the operating system that supports

8. Function of wrist watches can be performed with software.

9. Android has the largest installed base of all

10. Most Android devices ship with a combination of software.

11. The Open Handset Alliance 1s a of hardware, software, and telecommunication
companies.

12. The open-source code used for Android 1s as a for community-driven projects.

13. Android can be brought to devices running
14. “Smartphone wars” are caused by Android’s

a. video calling

b. the open-source WebKit layout engine
c. other operating system

d. open source and proprietary

e. Android Wear

f. success

g. foundation

h. general-purpose operating system
1. C2DM

1. GSM, CDMA, Wi-F1, Bluetooth
k. lightweight relational database

1. consortium

m. the Open Handset Alliance

n. middleware, libraries and APSs
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CHAPTER 3 COMPUTER NETWORK

3.1 LOCAL AREA NETWORKS (LLANs)

3.1.1 ETHERNET

A local area network (LAN) 1s a computer network that interconnects computers within a
limited area such as a home, school, computer laboratory, or office building, using network
media . The defining characteristics of LANSs, in contrast to wide area networks (WANs),
include their smaller geographic area, and non-inclusion of leased telecommunication lines.

ARCNET, Token Ring and other technology standards have been used in the past, but
Ethernet over twisted pair cabling and Wi-F1 are the two most common technologies currently
used to build LANs!*!

Network topology describes the layout of interconnections between devices and network
segments. At the Data Link Layer and Physical Layer, a wide variety of LAN topologies have
been used, including ring, bus, mesh, and star, but the most common LAN topology in use
today is switched Ethernet *!. At the higher layers, the Internet Protocol (TCP/IP) has become
the standard, replacing NetBEUL, IPX/SPX, AppleTalk and others!.

Simple LANs generally consist of one or more switches. A switch can be connected to a
router, cable modem, or ADSL modem for Internet access. Complex LANs are characterized
by their use of redundant links with switches using the spanning tree protocol to prevent loops,
their ability to manage differing traffic types via quality of service (QoS), and to segregate
traffic with VLANs . A LAN can include a wide variety of network devices such as switches,
firewalls, routers, load balancers, and sensors.

[LANs can maintain connections with other LANs via leased lines, leased services, or the

Internet using virtual private network (VPN) technologies.

1. Network switch

A network switch (also called switching hub, bridging hub, officially MAC bridge) 1s
a computer networking device that connects devices together on a computer network
(Figure 3-1). by using packet switching to receive, process and forward data to the destination
device!®. Unlike less advanced network hubs, a network switch forwards data only to one or
multiple devices that need to receive it, rather than broadcasting the same data to each of its

ports.
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a

Figure 3-1 Avaya ERS 2550T-PWR, a 50-port Ethernet switch.

2. 10 Gigabit Ethernet

10 Gigabit Ethernet (10GE, 10GbE, or 10 GigE) 1s a group of computer networking
technologies for transmitting Ethernet frames at a rate of 10 gigabits per second (10x10” or 10
billion bits per second). It was first defined by the IEEE 802.3ae-2002 standard'”. Unlike
previous Ethernet standards, 10 Gigabit Ethernet defines only full duplex point-to-point links
which are generally connected by network switches: shared-medium CSMA/CD operation has

not been carried over from the previous generations Ethernet standards. Half duplex operation
and hubs do not exist in 10GbE.

3. Terabit Ethernet

Facebook and Google, among other companies, have expressed a need for TbE™® Some
think that a speed of 400 Gbait/s 1s a more practical goal than 1Tbit/s (1000Gbit/s). In 2011,
researchers predicted Terabit Ethernet (1Tbit/s) in 2015, and 100 Terabit Ethernet (100Tbit/s)

by 2020.
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.

. A LAN 1s a computer network that connects

. Network media we used here include

. The two most common technologies currently used to build LANSs are

describes the layout of interconnections between devices and network segments.

. Spanning tree topology 1s used for
. VLAN stands for
. Network devices consisting a LAN can be

1
2
3
4
5. 1s the most common LAN topology 1n use today.
6
7
8
9

. Switching hub, bridging hub, and MAC bridge are the same as

10. Network switch uses to transmit data.

11. Official Ethernet standard uses access method.

12. 1s the term used for traffic engineering in computer network.

a. switches, firewalls, routers, load balancers, and sensors
b. QoS

c. twisted pair, optical fiber, and wireless
d. Network topology

e. packet switching

f. complex LANs

g. computers within a limited area

h. network switch

1. CSMA/CD

j. Virtual LANs

k. Switched Ethernet

1. twisted pair cabling and Wi-F1

68




ot zaia: &) COMPUTER NETWORK

3.1.2 WI-FI AND BLUETOOTH

1. Wi-Fi

Wi-F1 (or, incorrectly but commonly, WiF1) 1s a local area wireless technology that
allows an electronic device to participate in computer networking using 2.4GHz UHF and
SGHz SHF ISM radio bands'".

The Wi-F1 Alliance defines Wi-F1 as any “wireless local area network™ (WLAN) product
based on the Institute of Electrical and Electronics Engineers’ (IEEE) 802.11 standards.
However, the term “W1i-F1” 1s used in general English as a synonym for “WLAN” since most
modern WLANSs are based on these standards. “Wi-F1” 1s a trademark of the Wi-F1 Alliance.
The “Wi-F1 CERTIFIED” trademark can only be used by Wi-F1 products that successfully
complete Wi-F1 Alliance interoperability certification testing[z].

Many devices can use Wi-F1, e.g. personal computers, video-game consoles, smartphones,
digital cameras, tablet computers and digital audio players. These can connect to a network
resource such as the Internet via a wireless_network access point. Such an access point (or
hotspot) has a range of about 20 meters (66 feet) indoors and a greater range outdoors. Hotspot
coverage can comprise an area as small as a single room with walls that block radio waves, or
as large as many square kilometers achieved by using multiple overlapping access points'.
Figure 3-2 depicts the communication course between a notebook and a printer through an

access point.

M 802.11n Access Point

Notebook ’ I Printer

Figure 3-2 Depiction of a device sending information wirelessly to another device,

both connected to the local network, in order to print a document.

Wi-F1 can be less secure than wired connections, such as Ethernet, because an mtruder
does not need a physical connection. Web pages that use SSL are secure but unencrypted
internet access can easily be detected by intruders'”. Because of this, Wi-Fi has adopted
various encryption technologies. The early encryption WEP proved easy to break!™. Higher
quality protocols (WPA, WPA2) were added later'®. An optional feature added in 2007, called
Wi-F1 Protected Setup (WPS), had a serious flaw that allowed an attacker to recover the
router’s password. The Wi-Fi Alliance has since updated its test plan and certification

program to ensure all newly certified devices resist attacks.
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2. Bluetooth

Bluetooth 1s a wireless technology standard for exchanging data over short distances
(using short-wavelength UHF radio waves in the ISM band from 2.4 to 2.485GHz) from fixed
and mobile devices, and building personal area networks (PANs) ! Invented by telecom
vendor Ericsson in 1994, 1t was originally conceived as a wireless alternative to RS-232 data
cables. It can connect several devices, overcoming problems of synchronization.

Bluetooth 1s managed by the Bluetooth Special Interest Group (SIG), which has more
than 25,000 member companies in the areas of telecommunication, computing, networking,
and consumer electronics’). The IEEE standardized Bluetooth as IEEE 802.15.1, but no longer
maintains the standard. The Bluetooth SIG oversees development of the specification,
manages the qualification program, and protects the trademarks. A manufacturer must make a
device to meet Bluetooth SIG standards, and market 1t as a Bluetooth device.

Bluetooth 1s a standard wire-replacement communications protocol primarily designed
for low-power consumption, with a short range based on low-cost transceiver microchips in
each device. Because the devices use a radio (broadcast) communications system, they do
not have to be 1n visual line of sight of each other, however a quasi optical wireless path

must be viable!'”.. Range is power-class-dependent, but effective ranges vary in practice; See

Figure 3-3.
Max. permitted power Typ. range
Class '
(mW) (dBm) (m)
1 100 20 ~100
2 2.5 4 ~10
3 I 0 ~1

Figure 3-3 Class of Bluetooth

3. Bluetooth VS Wi-Fi

Bluetooth and Wi-F1 have some similar applications: setting up networks, printing, or
transferring files. Wi-F1 1s intended as a replacement for high speed cabling for general local
area network access in work areas. This category of applications 1s sometimes called wireless
local area networks (WLAN). Bluetooth was intended for portable equipment and its
applications. The category of applications 1s outlined as the wireless personal area network
(WPAN). Bluetooth 1s a replacement for cabling in a variety of personally carried applications
in any setting and also works for fixed location applications such as smart energy functionality
in the home (thermostats, etc.) !,

Wi-F1 and Bluetooth are to some extent complementary in their applications and usage.

Wi-F1 1s usually access point-centered, with an asymmetrical client-server connection with all
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traffic routed through the access point, while Bluetooth 1s usually symmetrical, between two
Bluetooth devices!'*. Bluetooth serves well in simple applications where two devices need to
connect with minimal configuration like a button press, as in headsets and remote controls,
while Wi-F1 suits better in applications where some degree of client configuration 1s possible
and high speeds are required, especially for network access through an access nodel™*.
NOTES

[1] that 5] FHFEEMNG), B technology, using-7)in G {EIRIE . UHF (Ultra
High Frequency). SHF (Super-High Frequency) #F & tf imdii, {HA4F e E AN A, UHF 7
300MHz~3GHz 2 [fA], SHF F 3GHz~30GHz 2 [i]. ISM (Industrial Science Medicine )
BEE & ITU-R (ITU Radio communication Sector, [E [ {GIe Lekilifs4]) &

[2] that 5| FMEEMMNH), &1 products.

[3] or LW FFFKA), PIf)H 4> FI4T that 5] 3 1) & & WA AL 4317 achieved %
TR IR 5 TE A o

[4] SSL (Secure Sockets Layer), % & 4%z, tFEHLM _EHe Pl 5 2 2= il

[5] WEP (Wired Equivalent Privacy), S5 ZMERIIRE ML, 2&FH (1999 4E
O HAttHER)) 4 IEEE802.11 it 1) G4k M 2% 2 2 5%

[6] WPA (Wi-Fi Protected Access) Ml WPA2 & Wi-Fi W ITF A1, TR L it
BOHLIN 2% 22 42 () 22 2 B IR UIERR 7 -

[7] WPS (Wi-Fi Protected Setup) J& /M2 brdE,  H R0 88 Sy Mk
P KBEM 4

[8] f1J for exchanging::+, and building--- /& H [FIR1E M 1),

[9] Bluetooth Special Interest Group (SIG) B4 % |24k 4], ZAEE AR, F-8E
(155 B IS A FRUER R R, WA BOARFI R bR 4R BT 0

[10] line of sight BUFLEE (AL4&), & FLREAE ST B PeAL ) —NMRpPE, BB 2% 1R

[11] B and EEFIFFH1,

[12] FEAIKA). 55— with 53 (27 2CRENAD 55 24 with 51312 5EH,
f&11i connection.

[13] FFH&n), PIAT) T HEA where 5|5 1) @15 M)

KEYWORDS
Wi-Fi (Wireless Fidelity) T4&RE
UHF(Ultra High Frequency) 55 E
SHF(Super-High Frequency) =
ISM(Industrial Science Medicine) T FfulE R
WLAN(Wireless Local Area Network) JE 30 By 32k

71




QT =590 CHAPTER 3

72

certified
video-game console
smartphone

digital camera
tablet computer
digital audio player
access point
hotspot

radio wave

overlap

intruder
SSL(Secure Sockets Layer)
detect

encryption
unencryption

flaw

router

password

certification
Bluetooth

PAN(Personal Area Network)

telecom

vendor
qualification
protect
consumption
transceiver
microchip

line of sight
thermostat
complementary
optical wireless
symmetrical
asymmetrical
client-server
configuration
suit

access node

CEARIREY, & HH
i, P I A )

& A FA

¥ 75 A8

TR R fil

By &N
BEAR, HFREA, WFA
b

T 2 WK
EE, HoEE
EN#, THA

ZEERE

w, FwA, ®IK

7n 5

PG, Hpe, &, wE
B 2

WAL, 0%

EEA ($), AT

W%

AR 3

B, ARG
B &M, £, | B, HNE
TAE, RE, &M

kA, By

M, HH

ok 2, AR

oy lal

M4, M

B 2 i i 2

H ANy, Mhe ey

y A

Xt AR B

E|FEIN:Y

B P -I 5 2

g, #7, £, 4, K
—%&, —4, #4F
A, BATA




ot zai=: k)] COMPUTER NETWORK

EXERCISES
Multiple choices
1. Wi-F1 :
a. 1s a wireless technology of LAN b. uses 2.4GHz UHF bands
c. can be written to WiF1 d. comply IEEE 802.11 standards

2. A wireless network access point

a. can cover about 20 meters indoors

b. 1s known as hotspot

c. can cover about several square kilometers
d. can cover about 100 meters indoors

3. Wi-F1 network

a. 1s secure enough b. 1s less secure

c. 1s secure with using SSL technology  d. 1s less secure with unencrypted internet access

4. Devices that can use Wi-Fi1 include

a. tablet computer b. video-game consoles
c. digital cameras d. smartphones

5. Higher quality protocol of security 1s :
a. WEP b. WPA c. WPA2 d. WPS

6. Bluetooth 1s used for exchanging data

a. over short distances b. over longer distances

c. between mobile devices only d. between fixed and mobile devices
7. Members of SIG are 1n the area of

a. computing b. telecommunication

c. networking d. consumer electronics

8. Tasks of SIG are

a. managing the qualification program

b. protecting the trademarks
c. keeping watch on the development of the Bluetooth standard
d. maintaining the IEEE standard

9. Devices used in Bluetooth are

a. higher power consumption b. low power consumption
c. low cost devices d. with a broadcast communication system
10. The effective range of Bluetooth communication 1s meters.
a. one b. ten c. one hundred d. one thousand

11. Wi-F1 and Bluetooth have some similar applications

a. transferring file b. asymmetrical client/server connection
c. setting up network d. printing

12. Bluetooth and Wi-F1 are to some extent complementary in
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a. W1-F1 1s access point-centered
b. Bluetooth 1s two devices accessed
c. Wi-F1 suits for network access via an access node

d. Bluetooth suits for simple applications

3.1.3 HOME NETWORK

A home network or home area network (HAN) 1s a type of local area network with the
purpose to facilitate communication among digital devices present inside or within the close
vicinity of a home'"). Devices capable of participating in this network, for example, smart
devices such as network printers and handheld mobile computers, often gain enhanced
emergent capabilities through their ability to interact *!. These additional capabilities can be
used to increase the quality of life inside the home in a variety of ways, such as automation of
repetitious tasks, increased personal productivity, enhanced home security, and easier access to
entertainment (See Figure 3-4).

Wi-Fi equipped
Coaxial Cable from ISP laptop

Cable Modem

Residential Gateway

,
,
Y

;E"""“EWi-Fi signal

Network
A/V bridge

Ethernet Connected
desktop computer

-

Wired entertainment device

Figure 3-4 An example of a simple home network

A home network usually relies on one of the following equipment to establish physical
layer, data link layer, and network layer connectivity both internally amongst devices and
externally with outside networks:

e A modem 1s usually provided by an ISP to expose an Ethernet interface to the WAN
via their telecommunications infrastructure®!. In homes these usually come in the
form of a DSL modem or cable modem.

e A router manages network layer connectivity between a WAN and the HAN. Most
home networks feature a particular class of small, passively-cooled, table-top device

with an integrated wireless access point and 4 port Ethernet switch*. These devices
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aim to make the installation, configuration, and management of a home network as
automated, user friendly, and “plug-and-play” as possible.

e A network switch 1s used to allow devices on the home network to talk to one another
via Ethernet. While the needs of most home networks are satisfied with Wi-Fi1 or the
built-in switching capacity of their router, certain situations require the mtroduction
of a distinct switch™. For example:

—When the router’s switching capacity 1s exceeded. Most home routers expose only
4 to 6 Ethernet ports.

—When Power over Ethernet 1s required by devices such as IP cameras and IP
phones!®!.

—When distant rooms have a large amount of wired devices in close proximity.

e A wireless access point 1s required for connecting wireless devices to a network.
Most home networks rely on one “Wireless Router” combination device to fill this
role.

e A network bridge connecting two network interfaces to each other, often in order to

grant a wired-only device, e.g. Xbox, access to a wireless network medium .

NOTES
1] present---JE 2510 kB UG BLE T, 1B devices.
2] EfJH T for example, - Mg IT. )45 K4 Devices:*-often gain---
3] expose JR RN TR, WCALTT ATt ZHEEE, LLTRIH.
4] K], feature WAL K ZiE], FA “LLesee- HEFAE”S
5] while 5| H 2k 2RE M A1), 351142 certain situations require-+-
6] IP Phone, X FK VoIP, &4 1 44 Hid b 4578 K4 W iz 47 i K H 1) Voice over IP

HiR, _Power Over Ethernet (POE, G ULAAN ), POE 5 AGELEMIIRIN AT 45 M4 AT 4 2
11 [F) B R UE IR A P28 1) 1 F F s e, PR b PR Rl AR

[7] Xbox, & fk 24wl il /E AV H AAE AR f Aw,  EARER — A R i &
EYIP

KEYWORDS
facilitate Ry, R, Bk
vicinity Myac, 4R, A
HAN(Home Area Network) K £ W
participate sm, 25, 2%, 24
emergent WIEy, BEHEy, BEW
productivity T
entertainment B, =R, K&
physical layer 17 =

75




(Qqp=t; e 51,90] CHAPTER 3

data link layer R E
network layer X 2% E

modem ifF] ] AR 2
ISP(Internet Service Provider) 457 W IR %= 3t 7

exXpose
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infrastructure FLab % e, FEAEE A
DSL(Digital Subscriber Line) BT F %
installation TR
plug-and-play PR 4 BR A
IP camera IP A8 #
IP Phone IP H,if
proximity SR, i
wireless access point T&ITEN R
wireless router T % B 2
network bridge P A
EXERCISES
True/False
1. The purpose of a home network 1s to facilitate communication among digital
devices present inside of a home.
2. Network printers and handheld mobile computer in a HAN can get capabilities

through their ability to interact.
We can find the Bluetooth technology in Figure 3-4.

If we want to connect an Ethernet to the WAN, we must use DSL. modem.

Router 1s the network layer device.

We need a router in HAN to talk to one another via Ethernet.

NS AW

When the router’s switching capability 1s exceeded, we should require a distinct

switch.

To connect wireless devices to a network, we need a wireless access point.

Network bridge often used for connecting either a wired device or a wireless
device.

10. Xbox 1s a trademark of video game produced by Microsoft.

3.2 WIDE AREA NETWORKS (WAN:s5)

3.2.1 OVERVIEW OF WIDE AREA NETWORKS (WANSs)

A wide area network (WAN) 1s a network that covers a wide geographical area. Many
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WANs link together two or more geographically dispersed LANs. The Internet, by this
definition, 1s a very large WAN. WANs may be publicly accessible, like the Internet, or be
privately owned and operated.

One of many methods that can be used to categorize wide area networks 1s with respect to
the flow of information on a transmission facility!'!. If we use this method to categorize wide
area networks, we can group them into three types: circuit switched, dedicated and packet

switched.

1. Packet Switched Networks

Most modern WANSs send data 1n pieces or packet. The packets are sent individually over
the WAN and then reassembled after they reach their destination.

The maximum length of the packet 1s established by the network. Longer transmissions
are broken-up into multiple packets. Each packet contains not only data but also a header with
control information (such as priority codes and source and destination addresses). The packets
are sent over the network node-to-node. At each node, the packet 1s stored briefly then routed
according to the information in its header'”.

There are two popular approaches to packet switching: datagram and virtual circuit (See

Figure 3-5).

Packet switching

Datagram approach Virtual circuit approach

Figure 3-5 Packet switching approaches

(1) Datagram Approach

In the datagram approach to packet switching, each packet 1s treated independently from
all others. Even when one packet represents just a piece of a multi-packet transmission, the
network (and network layer functions) treats it as though it exited alone. Packets in this
technology are referred to as datagrams.

This approach can cause the datagrams of a transmission to arrive at their destination out
of order. It 1s the responsibility of the transport layer in most protocols to reorder the datagram
before passing them on to the destination port.

(2) Virtual Circuit Approach

In the virtual circuit approach to packet switching, the relationship between all packets
belonging to a message or session 1s preserved. A single route 1s chosen between sender and
receiver at the beginning of the session. When the data are sent, all packets of the transmission

travel one after another along that route.
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So what 1s the difference between circuit switching and virtual circuits? Although circuit
switching can use multiplexing at the end-user level, no multiplexing 1s done at the switches.
However, 1n the virtual circuit approach we can have multiplexing at the switches.

Today, virtual circuit transmission 1s implemented in two formats: Switched Virtual
Circuit ( SVC ) and Permanent Virtual Circuit ( PVC).

2. Dedicated Networks

This 1s a dedicated network connected by leased lines. Leased line 1s a communications
line reserved for the exclusive use of a leasing customer without inter-exchange switching
arrangements. Leased or private lines are dedicated to the user'”. Their advantage is that the
terminal or computer 1s always physically connected to the line. Very short response times are
met with this service. Others, built by Internet service providers, provide connections from an
organization’s LAN to the Internet”). Network protocols including TCP/IP deliver transport
and addressing functions. Protocols including Packet over SONET/SDH, MPLS, ATM and
Frame Relay are often used by service providers to deliver the links that are used in WANs!®!
X.25 was an important early WAN protocol, and 1s often considered to be the “grandfather” of
Frame Relay as many of the underlying protocols and functions of X.25 are still in use today

by Frame Relay'”.

3. Router

Routers have been known by several names. Back in ancient times when what 1s now the
Internet was called the ARPANET, routers were called IMPs, for internet message
processors[g]. More recently, routers were called gateways: remnants of this nomenclature can
still be found 1n terms such as Border Gateway Protocol (BGP) and Interior Gateway Routing
Protocol (IGRP) . In the Open System Interconnection (OSI) world, routers are known as
Intermediate System (IS) ).

Router, as a name, 1s probably the most descriptive of what the modern version of these
devices do. A router sends information along a route—a path—between two networks. This
path may traverse a single router or many routers. Furthermore, in internetworks that have
multiple paths to the same destination, modern routers use a set of procedures to determine and
use the best route. Should that route become less than optimal or entirely unusable, the router
selects the next-best path'®. The procedures used by the router to determine and select the
best route and to share information about network reachability and status with other routers are
referred to collectively as a routing protocol ! .

Just as a data link may directly connect two devices. a router also creates a connection
between two devices. The difference 1s that, as Figure 3-6 shows, whereas the communication
path between two devices sharing a common data link 1s a physical path, the communication

path provided by routers between two devices on different network 1s a higher-level, logical
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path!'?

This concept 1s vitally important for understanding a router’s function. Notice that the
logic path, or route, between the devices in Figure 3-6 traverses several types of data links: a
I1Tb Ethernet, two serial links, and a 10Gb Ethernet. As noted earlier, to be delivered on the
physical path of a data link, data must be encapsulated within a frame, a sort of digital
envelope. Likewise, to be delivered across the logical path of a routed inter-network, data must
also be encapsulated and the digital envelope used by routers 1s a packet.

Computer Router Router Router Computer

A A B A
(* +T’ ) +T"* ) —( D

v I _
- RN |

Network 1 Serial Link 1 Serial Link 2 Network 2
I Tb Ethernet 10Gb Ethernet

Figure 3-6 A router creates a logical path between networks
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EXERCISES
Multiple Choices

1. A Wide Area Network can

b. link two or more LANSs

d. be created by individual users

a. cover a wide geographical area
c. link two LANSs only
2. According to the flow of information on a transmission facility we can categorize WAN into
network.

a. circuit switched b. packet switched

c. local area d. leased line
3. In packet switched networks data send 1n

a. byte

b. pieces c. frame d. packet
4. The most important items contained 1n a packet should be
b. header of the packet
d. date

5. The popular approaches we used 1n the packet switched network are

a. data to be transmitted

c. tail of the packet
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a. circuit switching  b. datagram c. virtual circuit d. real circuit

6. In the datagram mode when datagrams arrive at their destination, the datagrams

a. may be out of order b. must be 1n order
c. should be reordered d. may lose

7. In the virtual circuit mode all packets sent by a user at a time belong to

a. a message b. a session
c. different messages d. different sessions

8. Main characteristics of the leased line networks are

a. the line 1s private for the user

b. the user has himself inter-exchange

c. very short response time

d. the user computer 1s always physically connected to the line

9. Network protocols often used by ISP are .
a. TCP/IP b. SONET/SDH c. MPLS d. ATM

10. Router has the following name .
a. ARPANET b. IMP (Interface Message Processor)
c. gateway d. IS (Intermediate System)
11. In figure 3-6 a router creates a logical path between networks, these networks
include
a. 1Tb Ethernet b. serial link c. datagram d. 10Gb Ethernet
12. Encapsulation 1s used here for data delivering on .
a. the circuit switching b. the physical path
c. the analog circuit d. the logical path

3.2.2 STORAGE AREA NETWORK (SAN) AND INTERNET AREA
NETWORK (IAN)

1. Storage Area Network(SAN)

A Storage Area Network (SAN) 1s a dedicated network that provides access to
consolidated, block level data storage!™). SANs are primarily used to enhance storage devices,
such as disk arrays, tape libraries, and optical jukeboxes, accessible to servers so that the
devices appear like locally attached devices to the operating system”.. A SAN typically has its
own network of storage devices that are generally not accessible through the local area
network (LAN) by other devices”!. The cost and complexity of SANs dropped in the early
2000s to levels allowing wider adoption across both enterprise and small to medium sized
business environments!*.

A SAN does not provide file abstraction, only block-level operations’®. However, file
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systems built on top of SANs do provide file-level access, and are known as SAN file systems

or shared disk file systems.

2. Internet Area Network(IAN)

An Internet Area Network (IAN) 1s a concept for a communications network that
connects voice and data endpoints within a cloud environment over IP, replacing an existing
local area network (LAN), wide area network (WAN) or the public switched telephone
network (PSTN).

Seen by proponents as the networking model of the future, an IAN securely connects
endpoints through the public Web, so that they can communicate and exchange information
and data without being tied to a physical location '

Unlike a LAN or a WAN, transports, the IAN eliminates a geographic profile for the
network entirely because the applications and communications services have become
virtualized. Endpoints need only be connected over a broadband connection across the
Internet.

Hosted 1n the cloud by a managed services provider, an IAN platform offers users secure
access to mformation from anywhere, at anytime, via an Internet connection. Users also have
access to telephony, voicemail, e-mail, and fax services from any connected endpoint. For
businesses, the hosted model reduces IT and communications expenses, protects against loss
of data and disaster downtime, while realizing a greater return on their invested resources

through increased employee productivity and reduction in telecom costs! ).
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EXERCISES
True/False

1. A storage area network 1s a general-purpose network.

Devices used imn SAN should be disk arrays, tape libraries, and optical jukeboxes.
A SAN typically has 1ts own network of storage devices.

A SAN can be accessed easily by the outside devices.

Al S

Right now SANs are more suitable for small and medium sized business

environments.
With SAN we can make file abstraction.

SAN file systems can provide file-level access.

IAN 1s a communication network built on a cloud environment over IP.

O o0 ~1 O

In order to exchange information and data through an IAN, we should connect to

a physical location.

10. Applications and communication services in IAN have become virtualized.
11. An TAN platform 1s hosted 1n the cloud.

12. For businesses, the hosted model increases I'T and communications expenses.

13. The hosed model protects against loss of data and disaster downtime.
14. IAN will replace LAN, WAN or PSTN.

3.3 THE INTERNET

The Internet 1s the largest and most well-known computer network in the world. It 1s

technically a network of networks, since an individual user connects to a network set up by
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their access provider or Internet service provider (ISP), which 1n turn 1s connected to a larger
network, which may be connected to an even larger network . All together, this network of
networks 1s referred as the Internet. Since all the networks on the Internet are interconnected,

any computer with Internet access can communicate with any other computer on the Internet,
regardless of the ISP used.

1. The Domain Name System (DNS)

The Domain Name System (DNS) was created to centralize the task of making changes to
the network name to address assignments and to automate the task of performing the
translation functions®. In the early days of the Internet, a central location (SRI NIC at
Stanford Research Institute in Melo Park, Califormia) was responsible for maintaining a
HOSTS file that contained the name of every host on the Internet along with its address .
Administrators had to communicate changes to SRI NIC, and these changes were incorporated
into the file periodically. Of course, this meant that the file then had to be distributed to every
single host so that it could have the updated version *.

DNS uses a hierarchical distributed architecture that 1s spread across many computers
throughout the Internet. A root server holds information about top level domains (such
as .COM, .EDU, and .GOV), and each domain throughout the Internet has a domain name
server that 1s responsible for the computer names and addresses used in that domain Bl Client
computers query DNS servers when they need to get the address for a hostname. If the local
DNS knows the address, 1t returns 1t to the client computer. If 1t does not, 1t sends the query up
the chain of DNS servers until a DNS server 1s found that can resolve the name, provided that
it is indeed a valid name '

The topmost entry in the DNS hierarchy 1s called the root domain and its represented by
the period character (.). Underneath this root domain are the top-level directories that fall into
two groups: geographical and organizational. Geographical domains are used to specify
specific countries. For example, .au for Australia and .cn for China. Under each of the
geographical domains, you can find organizational domains.

Organizational domains you might be familiar with include the following[?].

(1) com Used for commercial organizations.

(2) edu Used for educational institutions.

(3) gov Used for U.S. Government entities.

(4) mil  Used for U.S. military organizations.

(5) Int International organizations.

(6) net Used for Network organizations such as Internet service providers.

(7) org Used for nonprofit organizations.

(8) arpa Used for inverse address lookups.

The structure of the Domain Name System 1s similar to an mverted tree. In Figure 3-7
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you can see that at the top is the root domain with the com through cn domains underneath /.
Under the com domain are individual business organizations that each their own domain.

Under any particular domain, there can be sub-domains.

“‘“‘“/"/{/—ﬂ:

organizational

—_—— e e T — —_——

twoinc.com microsoft.com cnn.com

/\

msdn.microsoft.com kb.microsoft.com

Figure 3-7 Domain Name System is a distributed, hierarchical structure

2. Connecting To The Internet

(1) Dial-Up Connections

Dial-Up Connections usually work over regular telephone lines. To connect to the
Internet your modem (or other appropnate interface devices) dials up and connects to a
modem attached to your ISP’s computer”). While you are connected, your PC is assigned a
temporary IP address for the current session”. At the end of each Internet session, you
disconnect from your ISP’s computer to allow another user to connect in your place!'')
Standard dial-up Internet service uses a conventional dial-up modem rated at a maximum data
transfer rate of S6Kb/s.

(2) ADSL Connection

Another type of dial-up connection 1s ADSL which 1s the most common way to access
the Internet today. Sometimes ADSL 1s called as broadband accessing, because it provides
wider bandwidth than that the regular modem provides.

ADSL was first developed 1in the 1980s the telecommunications industry’s answer to the
cable industry’ request to support video on demand. In the middle 1990s, however, it was
quickly recognized as a viable technology to enable access to high-speed services such as the
Internet!'*). ADSL delivers asymmetric transmission rates typically up to 9Mb/s downstream
(from the CO to the premises) and 16Kb/s to 640Kb/s upstream (from the premises to the CO)
as shown in Figure 3-8. Like all copper transmission systems, the higher the bit rate, the
shorter the range. A limitation of ADSL transmission 1s distance: It can only be used within
three miles of a telephone switching station, and the speed degrades as the distance gets closer
and closer to the three-mile limait.

(3) Dedicated Connection

Unlike dial-up connections that only connect to your ISP’s computer when you need to

access the Internet, dedicated connections keep you continually connected to the Internet. With
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a dedicated connection, your PC 1s typically 1ssues a static (non-changing) IP address to be

used to transfer data back and forth via the Internet.

[nternet/
Corporate Net

T PC

POTS Splitter

Phone

I : Local Loop

Splitter ~ DSLAM Switch Router
Rack

Figure 3-8 ADSL architecture

Types of dedicated Internet connections include connecting through a school or office
[LAN, as well as ADSL, cable, satellite, and fixed wireless connections.

(4) Wireless Connection

Wireless connections do not use a solid substance to connect sending and receiving
devices. Rather, they use the air itself. Primary technologies used for wireless connections are
infrared, broadcast radio, microwave, satellite and mobile wireless connections.

(1) Infrared

Infrared uses infrared light waves to communicate over short distances. It 1s sometimes
referred to as line-of-sight communication because the light waves can only travel 1n a straight
line. This requires that sending and receiving devices must be in clear view of one another
without any obstructions blocking that view. One of the most common applications 1s to
transfer data and information from a portable device such as a notebook computer or PDA to a
desktop computer.

(2) Broadcast radio

Broadcast radio uses radio signals to communicate with wireless devices. For example,
cellular telephones and many Web-enabled devices use broadcast radio to place telephone
calls and/or to connect to the Internet "*). Some end users connect their notebook or handheld
computers to a cellular telephone to access the Web from remote locations. Most of these
Web-enabled devices follow a standard known as Wi-F1 (wireless fidelity). This wireless
standard 1s widely used to connect computers to each other and to the Internet.

(3) Microwave

Microwave communication uses high-frequency radio waves. Like infrared, microwave
communication provides line-of-sight communication because microwaves travel in a straight
line. Because the waves can be transmitted only over relatively short distances, thus,

microwave 1s a good medium for sending data between buildings 1n a city or on a large college
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campus.

Bluetooth 1s a short-range wireless communication standard that uses microwaves to
transmit data over short distances of up to approximately 33 feet. Unlike traditional
microwaves, Bluetooth does not require line-of-sight communication. Rather, 1t uses radio
waves that can pass through nearby walls and other nonmetal barriers.

@) Satellite

Satellite can be used to send and receive large volumes of data. Uplink 1s a term relating
to sending data to a satellite. Downlink refers to receiving data from a satellite. The major
drawback to satellite communication 1s that bad weather can sometimes interrupt the flow of
data.

One of the most interesting applications of satellite communications 1s for global
positioning. A network of 24 satellites owned and managed by the Defense Department
continuously sends location information to earth. Global Positioning System (GPS) devices

use that information to uniquely determine the geographical location of the device.
(5) Mobile Wireless Connection

Unlike satellite and fixed wireless connections, which use a cable to connect the modem
to some type of fixed transceiver, mobile wireless connections allow the device to be moved
from place to place. Consequently, most handheld PCs and other mobile devices (like
Web-enable cell phones) use a mobile wireless connection and access the Internet through the

same wireless network as cell phones and messaging devices.
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EXERCISES
Multiple Choices

1. The Internet 1s

a. a network of networks

b. a public network

c. the largest and most well known computer network 1n the world
d. a private network

2. DNS 1s

a. an abbreviation for Domain Name System

b. used to translate network name to address assignments
c. used at SRI NIC only

d. the successor of HOSTS file

3. DNS has
a. a flat distributed architecture b. a root server
c. a hierarchical distributed architecture d. many root servers

4. Top-level domains 1in the DNS
a. have two groups

b. have three groups
c. are located on the second layer of a sitmilar inverted tree
d. don’t include domain name of China

5. Following device belongs to the one of dial-up connection

a.Wi-F1 b. modem
c. dedicated line device d. ADSL
6. When we use a dial-up connection to access the Internet, we need
a.a TV cable b. a regular telephone line
c. amodem d. a temporary IP address

7. ADSL works at a rate of

a. asymmetric transmission

b. symmetric transmission
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c. asymmetric transmission with 9Mb/s downstream
d. asymmetric transmission with 16K-64Kb/s upstream

8. With the dedicated connection to connect the Internet we should

a. use dial-up connection b. keep a continual connection
c. use a static IP address d. keep a temporary connection

9. Following technologies are used for wireless communication:

a. mobile wireless connection b. microwave
c. satellite d. broadcast radio

10. Infrared connection 1s used for

a. long distance communication

b. short distance communication

c. line-of-sight communication

d. transferring data between a notebook computer and a desktop computer in one room
11. Using broadcast radio connection, we should use :

a. Wi-F1 standard b. Web-enabled devices

c. mobile telephones d. handheld computers
12. Bluetooth

a. 1s one type of microwave communication

b. requires line-of-sight communication
c. can pass through nonmetal barriers
d. can be used to transmit data over short distance of up to approximately 10 meters

13. Satellite communication has

a. an uplink and a downlink

b. a limitation of its application as bad weather can interrupt the flow of data
c. an 1nteresting application which 1s GPS

d. the capability for sending and receiving large volumes of data

14. Mobile wireless connection

a. should be used to connect fixed devices
b. should be used to connect mobile devices
¢. can be used to access Internet

d. allows the device to be moved from place to place
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CHAPTER 4
TRADITIONAL INTERNET APPLICATIONS

4.1 OVERVIEW OF WORLD WIDE WEB (WWW)

41.1 ABOUT WWW

WWW or Web 1s a large network of Internet servers providing hypertext and other
services to terminals running client applications such as a browser!'..

WWW enables users to search, access, and download imformation from a worldwide
series of networked servers where information 1s dynamically interlinked. A Web client passes
a user’s request for information to a server, usually by way of a Web browser. The server and
client communicate through a transfer protocol, usually the HyperText Transfer Protocol
(HTTP) Y. The server then accesses a Web page using a Uniform Resource Locator (URL).
Search engines are available to simplify access by enabling users to enter search criteria on a

topic and have several URLs returned for Web pages that pertain to the desired information. "

1. Providers

The most common way to access the Internet 1s through an Internet service provider (ISP).
The providers are already connected to the Internet and provide a path or connection for
individuals to access the Internet. Your college or university most likely provides you with
free access to the Internet either through its local area networks or through a dial-up or
telephone connection™!. There are also some companies that offer free Internet access.

The most widely used commercial Internet service providers are national providers (e.g.

America Online (AOL)) and wireless providers.

2. Browsers

Browsers are programs that provide access to Web resources. This software connects you
to remote computers, opens and transfers files, displays text and images, and provides in one
tool an uncomplicated interface to the Internet and Web documents. Browsers allow you to
explore, or to surf the Web by easily moving from one Web site to another”). Three
well-known browsers are Mozilla Firefox, Netscape Communications, and Microsoft Internet

Explorer (See Figure 4-1).
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Figure 4-1 Internet Explorer

Browser 1s a GUI-based hypertext client application, used to access hypertext documents
and other services located on innumerable remote servers throughout the WWW and Internet.

As you see from Figure 4-2, what goes on when you click a hyperlink 1s a pretty
significant series of events, involving not only your Web browser software, but also a Web

server somewhere, and the transactions involved rely heavily on the HTML language'®

Browser http request

Server http Reply

Figure 4-2 Web browser/server communication

3. Personal Web Sites

Do you have something to share with the world? Would you like a personal Web site, but
don’t want to deal with learning HTML? Creating your own home on the Internet 1s easy, and

there are many services available to get you started”.

A service site on the Web provides access to tools to create personal Web pages'™. After

registering with the site, you create your Web pages using the tools provided. Once completed,
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the service site acts as a host for your personal Web site and others are free to visit 1t from

anywhere 1n the world.
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EXERCISES
Multiple Choices
1. Web

a. provides hypertext services
b. allows the user’s terminals running server programs to be used
c. allows the user’s terminals running client programs to be used
d. allows the user’s terminals running browser to be used

2. A Web client

a. passes a user’s request for information to another client

b. passes a user’s request for information to a server
c. uses HTTP to transfer its request
d. can use search engines

3. A Web server :
a. accesses a Web page using URL

b. can communicate with client via HTTP
c. has several search engines to be used
d. can send a search result to a client

4. ISP

a. 1s the abbreviation of Internet Service Provider

b. can provide a connection for individuals to access the Internet
c. has always to connect the Internet
d. usually offers you with free access to the Internet

5. Browsers

a. are programs that provide access to Web resources
b. provide a simple interface to the Web documents
c. allow you to surf the Web

d. connect you to remote computers

6. Creating our own Website

a. 1s difficult b. 1s easier
C. can use some creating tools d. can ask some service sites to give helps
7. A service site on the Web

a. offers some tools to create personal Web pages

b. should ask you to register to this site before using the tools of creating personal Web

pages
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c. can act as a host for your personal Web site
d. allows other sites to visit the personal Web site freely from anywhere in the world

8. Browser 1s

a. a GUI-based hypertext client application

b. a GUI-based hypertext server application

c. used to access hypertext documents

d. used to access other services located on innumerable remote servers throughout the Web
9. To create a personal Web site, we :

a. must learn HTML b. don’t need to learn HTML

c. need some tools for creating the Web site  d. should choose a server site to be a host

10. A Web browser wants to communicate with a server via Internet

a. the browser should send a http request
b. the browser should send a html request
c. the server should return a http reply

d. the server should return a html reply

41.2 SEARCH ENGINES

1. Overview

Imagine walking into a library where books are piled up and strewn about without any
order''!. Finding what you are looking for would be next to impossible . As the World Wide
Web rapidly grew, it 1s necessary to categorize message of Web page and to keep track of
“what’s what” and “what’s where”. In the 1nitial stages of the Web, 1t was hard to locate useful
information.

In the early days of the World Wide Web, two graduate students at Stanford University,
Jerry Yang and David Filo, came up with a way to organize hyperlinks by category and they
found 1t useful. In late 1993 this way was known as “Jerry Yang’s Guide to the WWW.” The
name was soon changed to Yahoo! and the first search tool was born.

Today there 1s quite a collection of search tools available that allows us to find required
information on the Web quickly and easily. The collection of search tools 1s constantly
evolving, with new ones coming on the scene and others disappearing. Rather than report on
how each of the popular search tools works, we will explain a few of them and suggest some

Web presentations that provide reviews of all of the current search tools available *!

2. How search engines work

A search engine operates, in the following order
(1) Web crawling
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(2) Indexing ¥

(3) Searching

Web search engines work by storing information about many web pages, which they
retrieve from the html itself. These pages are retrieved by a Web crawler (sometimes also
known as a spider) — an automated Web browser which follows every link on the site!®. The
contents of each page are then analyzed to determine how 1t should be indexed (for example,
words are extracted from the titles, headings, or special fields called meta tags)'®. Data about
web pages are stored in an index database for use in later queries. A query can be a single
word. The purpose of an index 1s to allow information to be found as quickly as possible.
Some search engines, such as Google, store all or part of the source page (referred to as a
cache) as well as information about the web pages, whereas others, such as AltaVista, store
every word of every page they find. This cached page always holds the actual search text since
it 1s the one that was actually indexed, so it can be very useful when the content of the current
page has been updated and the search terms are no longer in it!".

When a user enters a query into a search engine (typically by using key words), the
engine examines its index and provides a listing of best-matching web pages according to its
criteria, usually with a short summary containing the document’s title and sometimes parts of
the text!®)

3. About Google Chrome

Google Chrome 1s a freeware web browser developed by Google. It used the WebKit
layout engine until version 27 and, with the exception of its 10S releases, from version 28 and
beyond uses the WebKit fork Blink 1

It was first released as a beta version for Microsoft Windows on September 2, 2008, and
as a stable public release on December 11, 2008 1]

As of January 2015, StatCounter estimates that Google Chrome has a 51% worldwide

usage share of web browsers, indicating that 1t 1s the most widely used web browser in the

world M.

Google releases the majority of Chrome’s source code as an open-source project

[121° A notable component that is not open source is the built-in Adobe Flash Player.

Chromium
Google Chrome features a minimalistic user interface, with its user-interface principles
later being implemented into other browsers. For example, the merging of the address bar and

search bar into the omnibox "*). Chrome also has a reputation for strong browser performance.
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EXERCISES
True/False

1. As the WWW rapidly grew, it 1s hard to find useful information.
2. Google 1s the first search tool in the world.

3. Collection of search tools 1s constantly evolving, with new ones coming on the

scene and others disappearing.

4. In order to operate a search engine. we should follow five operations.

5. Search engines retrieve with http itself.

6. Web crawler 1s an automated Web browser.

7. Index database stores data concerning Web pages.

8. Google stores every word of every page 1t finds.

9. Cached page always holds the actual search text.

10. A personal Web page 1s very useful when the content of 1ts current page has
been updated.

11. When we enter a query into a search engine, the engine examples 1its index and
provides a listing of best-matching Web pages.

12. Purpose of an index 1s to allow information to be found as quickly as possible.

13. Google Chrome almost uses the WebKit fork Blink engine.

14. Google Chrome 1s the most widely used Web browser in the world.

15. Chromium 1s an open-source project.

16. Omnibox 1s a multiple function box, an address bar, and a search plug-in engine.

4.2 E-MAIL

E-mail or electronic mail 1s the transmission of electronic messages over the Internet. At
one time, e-mail consisted only of basic text messages. Now e-mail routinely includes graphics,
photos, and many different types of file attachments. People all over the world send e-mail to
each other. You can e-mail your family, your co-workers. All you need to send and receive
e-mail 1s an e-mail account, access to the Internet. and an e-mail program[l]. Two of the most
widely used e-mail programs are Microsoft’s Outlook Express and Mozilla Thunderbird.

A typical e-mail message has three basic elements: header, message, and signature (See

Figure 4-3). The header appears first and typically includes the following information:

Business Email Sample
To: "Anna Jones" <annajones@buzzle.com<
Cc: All Staff
From: "James Brown"
Subject: Welcome to our Hive!

Figure 4-3 Basic elements of an E-mail message
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(1) Addresses: Addresses of the persons sending, receiving, and, optionally, anyone else
who 1s to receive copies. E-mail addresses have two basic parts (See Figure 4-4). The first part
1s the user’s name and the second part 1s the domain name, which includes the top-level
domain. In our example e-mail, dcoats 1s Dan’s user name. The server providing e-mail
service for Dan 1s usc.edu. The top-level domain indicates that the provider is an educational

institution!.

user name [:|—| e Top-level domain

dcoats @ usc.edu
| |

domain name .

Figure 4-4 Two parts of an e-mail address

(2) Subject: A one-line description, used to present the topic of the message. Subject
lines typically are displayed when a person checks his or her mailbox.

(3) Attachments: Many e-mail programs allow you to attach files such as documents and
worksheets. If a message has an attachment, the file name appears on the attachment line.

The letter or message comes next. It 1s typically short and to the point. Finally, the
signature line provides additional information about the sender. Typically, this information
includes the sender’s name, address, and telephone number.

E-mail can be a valuable asset in your personal and professional life. However, like many
other valuable technologies, there are drawbacks too. Americans receive billions of unwanted
and unsolicited e-mails every year. This unwelcome mail 1s called spam. While spam 1s indeed
a distraction and nuisance, it also can be dangerous. For example, computer viruses or
destructive programs are often attached to unsolicited e-mail.

In an attempt to control spam, anti-spam laws have been added to our legal system. For
example, the recently enacted CAN-SPAM Act requires that every marketing-related e-mail
provide an opt-out option”). When the option is selected, the recipient’s e-mail address is to be
removed from future mailing lists. This approach, however, has had minimal impact since over
50 percent of all spam originates from servers outside the United States'”. A more effective
approach has been the development and use of spam blockers (See Figure 4-5). These

programs use a variety of different approaches to 1dentify and eliminate spam.

Spam Blocker

InBoxer www.inboxer.com
OnlyMyEmailPersonal | www.onlymymail.com
Qurb www.qurb.com
Vanquish vqME www.vanquish.com

Figure 4-5 Spam blockers
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EXERCISES

Fill in the blanks with using terms, words or phrases found behind this exercise.

1. E-mail 1s the transmission of electronic messages over the

2. Now E-mail routinely includes

3. An E-mail account, access to the Internet, and an E-mail program are

4. A typical E-mail message has three basic elements:

5. The header of an E-mail message includes the following information:

6. E-mail addresses include two basic parts:

7. 1s used to present the topic of a message.

8. Documents and worksheets can be used to be

9. E-mail can be a in your personal and professional life.

10. The unwanted and unsolicited E-mail are called

11. are often attached to unwelcome E-mail.
have been added.

13. If we want to remove our E-mail address from future mailing lists, we should select an

12. In our legal system

102




ot \zai=:¥ TRADITIONAL INTERNET APPLICATIONS

14. use a variety of different ways to 1dentify and eliminate spam.

a. spam

b. addresses, subject and attachments

c. Internet

d. Subject

e. Spam blockers

f. all you need to send and receive E-mail
g. valuable asset

h. anti-spam laws

1. graphics, photos, and many different types of file attachment
j. user’s name and domain name

k. opt-out option

1. Computer viruses or destructive programs
m. header, message, and signature

n. attachments

4.3 ELECTRONIC COMMERCE AND THE INTERNET OF
THINGS

43.1 ELECTRONIC COMMERCE AND SOCIAL COMMERCE

1. What is Electronic Commerce

Electronic commerce 1s a system that includes not only those transactions that center on
buying and selling goods and services to directly generate revenue, but also those transactions
that support revenue generation, such as generating demand for those goods and services,
offering sales support and customer service (See Figure 4-6), or facilitating communications
between business partners!".

Electronic commerce builds on the advantages and structures of traditional commerce by
adding the flexibilities offered by electronic networks.

Electronic commerce enables new forms of business, as well as new ways of doing
business. Amazon.com, for example, 1s a bookseller based in Seattle, Washington. The
company has not physical stores, sells all their books via the Internet, and coordinates
deliveries directly with the publishers so they do not have to maintain any inventory'.
Companies such as Kantara and software.net take this a step further.

Because all of their products (commercial software packages) are electronic, and can be
stored on the same computers that they use for processing orders and serving the Web, their

1[3]

inventory 1s totally digital*”. As another example, AMP Inc. 1s offering its clients the
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opportunity to purchase electronic connectors and related components directly from its

Web-based catalog, bypassing the need for EDI-based purchase orders and confirmations .
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Figure 4-6 Cycle of electronic commerce

2. E-Commerce Business Models

A company’s policies, operations, and technology define 1ts business model. In essence. a
company’s business model describes how the company generates revenue. There are a number
of standard e-commerce business models, including business to consumer (B2C), business to
business (B2B), consumer to consumer (C2C), and business to government (B2G). Some of
the most commonly used models are discussed next.

(1) Business to Consumer (B2C)

With the business-to-consumer (B2C) model, businesses sell goods or services to
individual consumers. The B2C model was one of the first major types of e-commerce
business models to be defined and implemented using the Web. Some examples of B2C
businesses include Amazon.com, L.L. Bean, Walmart.com, and Polo.com (See Figure 4-7).
These businesses can be Internet-only stores, or click-and-mortar stores with both online and

traditional storefrontsl..

(2) Business to Business (B2B)

Business-to-business (B2B) applications include any type of e-commerce transaction
taking place between two businesses. B2B revenue 1s increasing and expected to continue to
grow tremendously in the next few years.

(3) Consumer to Consumer (C2C)

The consumer-to-consumer (C2C)—sometimes referred to as the person-to-person or
P2P—business model almost solely consists of consumer auctions, where consumers sell

products to other consumers'®. With millions of products for sale every day, eBay is one of the
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largest C2C e-commerce business today.
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Figure 4-7 Business to consumer

(4) Business to Government (B2G)

With U.S. government spending exceeding $500 billion per year with no signs of slowing
down, business-to-government (B2G) organizations are becoming more prominent[?]. These
organizations (See Figure 4-8) sell products and services to local, state, and federal
government buyers. In general, the government sector has been slower to embrace online
buying than the private sector.

Related B2G activities include some states allowing citizens to make payments online,
such as paying taxes, renewing driver’s licenses, and so forth®!. This is sometimes referred to
as C2G or customer-to-government e-commerce. The federal government’s new Pay.gov Web

site shown 1n Figure 4-8 1s expected to allow transactions at the federal level.

3. Applications of E-Commerce

(1) Online Shopping

Most people equate e-commerce with online shopping, which 1s made possible by the
security and encryption features built into popular browsers °). According to a recent survey,
fewer than half of the Web’s users have bought something online, but this percentage 1s

growing each year.
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Figure 4-8 Business to government

One of the tremendous advantages of online shopping 1s the low capital investment
needed to set up shop. For less than $2000, a startup can open a Web storefront and start
selling product online. For example, Amazon.com, the “world’s largest bookstore”, as it
describes 1tself, 1s nothing more than a few offices in a Seattle office building.

If one word could sum up what all these sites share, 1t’s disintermediation. All of these
online success stories take intermediaries out of the pictu:re[m]. These sites put customers 1n
direct contact with incredibly-rich resources of information. They enable customers to make
their own choices, without being restricted to stock-on-hand (or a salesperson’s interference).

(2) Online Banking

Banks implement online banking in different ways. One method makes use of checkbook
programs such as Microsoft Money or Intuit’s Quicken, enabling customers to balance their
checkbooks automatically. The drawback. however, 1s that you have to access your online
banking account from the computer that has all the Money or Quicken data, and this data
could be examined by anyone with access to your computer[ll]. An advantage 1s that Money
and Quicken offer powerful features for budgeting your spending and analyzing your spending
habits.

Newer Web-based systems that require only program (a Web browser) are easier to use.
All the data 1s stored on the bank’s computer, not your own, which means you can access your
account anywhere. Web-based online banking 1s also much easier to use. However, the
Web-based systems don’t offer advanced features such as budgeting and spending analysis.
What’s in it for the banks? Plenty: those bank branches and tellers cost a lot of money!**!!
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4. Social Commerce

Social commerce 1s a subset of electronic commerce that involves social media, online
media that supports social interaction, and user contributions to assist online buying and
selling of products and services.

More succinctly, social commerce 1s the use of social network(s) in the context of
e-commerce transactions!".

The term social commerce was introduced by Yahoo! in November 2005 which describes
a set of online collaborative shopping tools such as shared pick lists, user ratings and other
user-generated content-sharing of online product information and advice!**.

The concept of social commerce was developed by David Beisel to denote user-generated
advertorial content on e-commerce sites, and by Steve Rubel to include collaborative
e-commerce tools that enable shoppers “to get advice from trusted individuals, find goods and
services and then purchase them”'*). The social networks that spread this advice have been
found to increase the customer’s trust in one retailer over another.

Social commerce aims to assist companies in achieving the following purposes. Firstly,
social commerce helps companies engage customers with their brands according to the
customers’ social behaviors. Secondly, it provides an incentive for customers to return to their
website. Thirdly. it provides customers with a platform to talk about their brand on their
website. Fourthly, it provides all the information customers need to research, compare, and
ultimately choose you over your competitor, thus purchasing from you and not others.

Today, the range of social commerce has been expanded to include social media tools and
content used in the context of e-commerce, especially in the fashion industry. Examples of
social commerce include customer ratings and reviews, user recommendations and referrals,
social shopping tools (sharing the act of shopping online), forums and communities, social
media optimization, social applications and social advertising. Technologies such as
Augmented Reality have also been integrated with social commerce, allowing shoppers to
visualize apparel items on themselves and solicit feedback through social media tools!®.

Some academics have sought to distinguish “social commerce” from “social shopping™,
with the former being referred to as collaborative networks of online vendors: the latter, the

collaborative activity of online shoppers.
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EXERCISES
Multiple Choices

1. Electronic Commerce supports

a. buying goods

b. selling goods

c. services of directly generating revenue
d. other transactions

2. Electronic Commerce 1s

a. an EDI-based system only

b. built on the structures of traditional commerce
c. used with electronic networks

d. built on the advantages of traditional commerce

3. The company that runs electronic stores has

a. not physical store b. one physical store at least
c. a digital inventory d. a Web site

4. Electronic Commerce

a. provides new forms of doing business

b. does not have to maintain any inventory
c. 1s a system that offers customer service
d. provides new ways of doing business

5. Business model can be defined by a company’s

a. policies b. operations c. technology d. revenues
6. B2C means

a. businesses sell goods to individual consumers

b. business-to-consumer
c. consumers sell service to businesses

d. individuals buy goods from businesses
7. C2C means
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a. consumer sells auctions to other consumers
b. consumer sells auctions to individuals

C. consumer-to-consumer

d. P2P

8. With B2G, citizens can make online.
a. paying taxes b. watching TV
c. renewing driver’s licenses d. payments

9. Online shopping

a. has the tremendous advantages

b. 1s not possible without the security feature

c. 1s possible with encryption built into popular browsers

d. 1s one of E-commerce applications

10. Amazon.com

11.

12.

13.

14.

15.

16.

a. 1s the largest bookstore in the world b. has a few offices only

c. 1s bookseller based in Washington DC d. sells all their books via the Internet

Web-based on line backing

a. has all the data stored on your own computer
b. has all the data stored on the bank’s computer
c. 1s much easier to use

d. does not offer budgeting and spending analysis
Standard E-commerce business models include

a. B2C b. B2B c. C2C

Social commerce includes

a. social media b. online media c. user contributions

Social commerce

a. 1s the use of social networks 1n e-commerce transactions
b. has a set of online collaborative shopping tools

c. 1s equal to social shopping

d. 1s a subset of electronic commerce

The spread of social commerce

a. decreases the customer’s trust 1n one retailer over another

d. B2G

d. all of the above

b. helps companies engage customers according to the customer’s social behaviours

c. gives customers with a platform to talk about their brand on their website

d. provides an incentive for customer to return to their website

Applications of social commerce include

a. context of e-commerce b. fashion industry

Cc. customer ratings d. sharing the act of shopping online
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43.2 INTERNET OF THINGS

1. Overview of The Internet of Things

The Internet of Things (IoT) 1s the network of physical objects or “things” embedded
with electronics, software, sensors and connectivity to enable 1t to achieve greater value and
service by exchanging data with the manufacturer, operator and/or other connected devices"
Each thing 1s uniquely identifiable through its embedded computing system but i1s able to
interoperate within the existing Internet infrastructure.

Typically., IoT 1s expected to offer advanced connectivity of devices, systems, and
services that goes beyond machine-to-machine communications (M2M) and covers a variety
of protocols, domains, and applications. The interconnection of these embedded devices
(including smart objects), 1s expected to usher in automation in nearly all fields, while also
enabling advanced applications like a Smart Grid'*.

Things, 1in the IoT, can refer to a wide variety of devices such as heart monitoring
implants, biochip transponders on farm animals, electric clams 1n coastal waters, automobiles
with built-in sensors, or field operation devices that assist fire-fighters in search and rescue.
These devices collect useful data with the help of various existing technologies and then
autonomously flow the data between other devices. Current market examples include smart
thermostat systems and washer/dryers that utilize wifi for remote monitoring.

Besides the plethora of new application areas for Internet connected automation to
expand into, IoT 1s also expected to generate large amounts of data from diverse locations that
1s aggregated at a very high-velocity, thereby increasing the need to better index. store and

process such datal®!.

2. Architecture of The Internet of Things

The IoT system 1s likely to have an event-driven architecture. In Figure 4-9, IoT
development 1s shown with a three-layer architecture. The top layer 1s formed by driven
applications. The application space of the IoT 1s huge. The bottom layers represent various
types of sensing devices: namely RFID tags, ZigBee or other types of sensors, and
road-mapping GPS navigators Y. Signals or information collected at these sensing devices are

linked to the applications through the could computing platform at the middle layer.
The signal processing clouds are built over the mobile networks, the Internet backbone,

and various information networks at the middle layer. In the IoT, the meaning of a sensing
event does not follow a determunistic or syntactic model. In fact, the service-oriented
architecture (SOA) model 1s adoptable here’®. A large number of sensors and filters are used

to collect the raw data. Various compute and storage clouds and grids are used to process the
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data and transform it into information and knowledge formats. The sensed information 1s used

to put together a decision-making system for intelligence applications. The middle layer 1s also

i . 6 .
considered as a Semantic Web'®. Some actors (service, components, avatars) are self-

referenced'””.

Application
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Figure 4-9 The architecture of an IoT consisting of sensing devices that are connected to

various applications via mobile networks, the Internet, and processing clouds

3. Applications

According to Gartner, Inc. (a technology research and advisory corporation), there will be

nearly 26 billion devices on the Internet of Things by 2020. ABI Research estimates that more

than 30 billion devices will be wirelessly connected to the Internet of Things (Internet of

Everything) by 2020 As per a recent survey and study done by Pew Research Internet

Project, a large majority of the technology experts and engaged Internet users who

responded—=83 percent—agreed with the notion that the Internet/Cloud of Things., embedded

and wearable computing (and the corresponding dynamic systems) will have widespread and

beneficial effects by 2025 1t is, as such, clear that the IoT will consist of a very large

number of devices being connected to the Internet.

The ability to network embedded devices with limited CPU, memory and power

resources means that IoT finds applications in nearly every field. Such systems could be 1n

charge of collecting information in settings ranging from natural ecosystems to buildings and

factories, thereby finding applications in fields of environmental sensing and urban planning.

On the other hand, IoT systems could also be responsible for performing actions, not just
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sensing things. Intelligent shopping systems, for example, could monitor specific users’
purchasing habits in a store by tracking their specific mobile phones. These users could then
be provided with special offers on their favorite products, or even location of items that they
need. Additional examples of sensing and actuating are reflected 1n applications that deal with
heat, electricity and energy management, as well as cruise-assisting transportation systems.
However, the application of the IoT 1s not only restricted to these areas. Other specialized
use cases of the IoT may also exist. An overview of some of the most prominent application
areas 1s provided here. Based on the application domain, IoT products can be classified
broadly into five different categories: smart wearable, smart home, smart city, smart
environment, and smart enterprise. The IoT products and solutions in each of these markets

have different characteristics.

NOTES

[1] K1J. embedded with---, &I 273 B iEAE 2 15, &1 objects or “things”. 1)+ to
enable it--- /& H (PRI, it /3183 objects or “things”.

[2] Smart Grid, #HEFL, Bl HE

[3] Kf), Fh)iE& IoT is also-=+, HJH that 5| FEEMNN), &0 data, thereby---
ZiRIE

[4] RFID (Radio Frequency Identification) RS SR, MRRICZRSS iz, sl
T2k rL e 5 O € HAR S AR B I — R e . AR, e RN R G S5
& HRZ (R EEIHUEOE SR, ZigBee & —FPITR & IR A4 (RDIFE. (REAS )
WA o2kl {5 F2 AR . GPS (Global Positioning System), EKEN 245, i+ 1958 4E3%
EZET7 A H 3] 1994 4F, A BRE Ak 982 11 GPS AL AR Js LA 58 B

[5] SOA (Service Oriented Architecture) model B[ o] AR 55 AR R MBS, &0
N AR P IIAS A DD e ot (RROIRSS ), i @ R U7 e L AT OER R AR, A1 455 A
RANIMRSs > AT UAT A — AN 48— i A ] 1 77 kT 48 B

[6] Semantic Web, 5 X, & 1998 FEmifit R —ME, HAZOxd: data 4
ERAG B B3O (i HTML) S INRERS A v ST LT B 1975 L Cosldis ), A %
ANEIER M R — A3 A S AT e A

[7] avatar, P MLik, FEAEREMSEEST B2 — N, BUFTERTHEAL LS

[8] ABIResearch, st — PN AN EGEAT], CEBEEITA A0SR, HA M
#lS AT /A 411 Internet of Everything (IoE), 1A 779 H 1k

[9] K 11). As per a recent survey---Project, & /7 ZUR1E. F1J4 alarge majority of---
agreed--+, LA that 5| ‘T 1 2&TEE ).

KEYWORDS

Internet of Things (IoT) M) Bx
object Hr, MR, BR

113




WEILZGE (FRR)

embedded g\ (X)) 1

Sensor 7 RE 2%

connectivity FM, FRE

(AR) Augmented Reality 7 4 2 55

identifiable HRE, TR 8, FHA R
interoperate (F8) B1E

infrastructure FEA e, A S A

M2M (Machine-to-Machine)

FLEX (3]) HlL&

protocol X

domain B, EXH, ue%
interconnection Hi%, H¥#%

biochip A 1%

transponder KRR BN, K, 8B
thermostat B o4 i i 28

aggregate £6, X%, 6w, &1t

event-driven
RFID(Radio Frequency Identification)

HAFIR 5
FIMRA, T HORA

GPS navigator A IKEALF AR
backbone =T, 7T
syntactic ] 75 Y
SOA (Service Oriented Architecture) H ] AR 5 B9 PR R 5 4
decision-making system RREFFR G
avatar HARA, BRI, P
self-reference 5%, HIlHA
wearable computing i FEEITERA
ecosystem ESRR
EXERCISES
True/False
1.  The things in [oT are embedded with electronics, software, and sensors.
2. M2M communications go beyond IoT in offering advanced connectivity of devices

systems, and services.

Physical objects 1n IoT can refer to a wide variety of devices.

Automobile with built-in sensors are the devices that connect into Internet of Things.

We do not need to better index, store and process volume data in IoT recently.

IoT system has an event-driven architecture.

IoT development has a four-layer architecture.

3
4
5.
6
7
3

The signal processing clouds are at the middle layer in the architecture of an IoT.
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9. In IoT the meaning of a sensing event should follow a deterministic or syntactic
model.

10.  Various compute and storage clouds are used to process the raw data.

11. By 2025 wearable computing 1s a widespread industry only.

12. The ability to network embedded devices means that IoT finds applications in
nearly every fields.

13.  The major task of IoT system 1s sensing only.

14. Through tracking users” mobile phones the intelligent shopping systems could
monitor their habats.

15.  IoT products can be classified into five categories.

16.  The Network layer in Figure 4-9 can be considered as a Semantic Web.

44 COMPUTER AND NETWORK SECURITY
441 COMPUTER CRIMINALS AND CRIME

1. Computer Criminals

A computer crime 1s an 1llegal action in which the perpetrator uses special knowledge of
computer technology™. Typically, computer criminals are either employees, outside users,
hackers, crackers, organized crime members, or terrorists.

What are hackers and crackers? Some people think of these two groups as being the same,
but they are not. Hackers are people who gain unauthorized access to a computer system for
the fun and challenge of it!*!. Crackers do the same thing but malicious purposes. They may
intend to steal technical information or to introduce what they call a bomb—a destructive

computer program—into the system!™.

2. Computer Crime

The FBI estimates that businesses lose over $1.5 trillion a year from computer crimes.
The number of these crimes has tripled in the past two years. Computer crime can take various
forms including the creation of malicious programs, denial of service attacks, Internet scams,
theft. and data manipulation.

(1) Malicious Programs

Hackers and crackers are notorious for creating and distributing malicious programs.
These programs are called malware, which is short for malicious software!. They are
specifically designed to damage or disrupt a computer system. The three most common types

of malware are viruses, worms, and Trojan horses.
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1) Viruses
(1) What Are Viruses?

A virus--or more formally, a computer virus, 1s a computer program that 1s able to make a
copy of 1itself without you knowing what 1s happening. A virus may copy itself from one part
of your hard disk to another, or it may copy itself from one computer to another.

Most viruses do more than make copies of themselves. Some of them cause real damage,
say, by deleting files on your hard disk. Others are merely annoying. They may display a
message on your monitor or cause something strange to happen as you are working. All
viruses are malevolent 1n that they do their work without your knowing what 1s happening, and
they can cause problems merely by spreading uncontrollably’..

@ Types of Viruses

Although thousands of viruses roam machines and networks all over the world, most have
common traits that can be categorized into one of the following groups!®:

e Boot sector viruses

e File infector viruses

e Macro viruses

(3) How Do You Get a Virus?

Most viruses today are transmitted through the Internet. The macro virus 1s the fastest
spreading virus because 1t i1s usually transferred from machine to machine via e-mail
attachments. However, viruses can also be transmitted through floppy disks, file transfers, and
Web downloads. In addition, macro viruses infect all open files of a specific application.

Therefore, 1f your machine has a Microsoft Word macro virus, 1t will infect all Word
documents that are open on your machine. If you save those infected files to a floppy disk, you
will transfer the infection along with the file when you copy it to another hard drive, or open it
on another machine using the same application 1

In addition, using the Web to download files 1s another common way to get a virus. Sites
that allow users to share information over the Internet, such as Napster and Gnutella, are a
potential breeding ground for computer viruses, much like real-world viruses breed in high
traffic areas such as malls and schools'™.

2) Worms

Worms are a special type of virus that does not attach itself to programs and databases.

(2) Denial of Service

Like a worm a denial of service (DoS) attack attempts to slow down or stop a computer
system or network. Unlike a worm that self-replicates, a DoS attack floods a computer or
network with requests for information and data”. The targets of these attacks are usually
Internet service providers (ISP) and specific Web sites. Once under attack, the servers at the
ISP or the Web site become overwhelmed with these requests for service and are unable to

respond to legitimate users. As a result, the ISP or Web site 1s effectively shut down.

116




oar\zai=:¥ TRADITIONAL INTERNET APPLICATIONS

(3) Internet Scams

A scam 1s a fraudulent or deceptive act or operation designed to trick individuals into
spending their time and money for little or no return. An Internet scam 1s simply a scam using
the Internet. Internet scams are becoming a serious problem and have created financial and
legal problems for thousands of people. Almost all of the scams are initiated by a mass mailing
to unsuspecting individuals.

(4) Theft

Theft can take many forms—of hardware, of software. of data, of computer time. Thieves
steal equipment and programs, of course, but there are also white-collar crimes. These crimes
include the theft of data in the form of confidential information such as preferred-client lists.
Another common crime 1s the use (theft) of a company’s computer time by an employee to run
another business.

(S) Data Manipulation

Finding entry into someone’s computer network and leaving a prankster’s message may
seem like fun, which is why hackers do it It is still against the law. Moreover, even if the
manipulation seems harmless, 1t may cause a great deal of anxiety and wasted time among

network users.
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EXERCISES
Multiple Choices

1. Computer criminals can be
a. employees

2. A computer crime

b. outside users

a. 1s a legal action

c. hackers
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b. needs special knowledge of computer technology

c. 1s an 1llegal action

d. does not need special knowledge of computer technology
3. Hackers

a. are the same as crackers

b. are different from crackers

c. access to a computer for the fun and challenge of 1t

d. access to a computer for malicious purposes

4. Hackers and crackers may intend to

a. steal technical information

b. guard computers against an attack

c. introduce a destructive program into a computer

d. gain unauthorized access to a computer
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5. Computer crimes include

a. creation of malicious programs b. denial of service

c. Internet scams d. data manipulation

6. Malware 1s

a. a malicious program b. an Internet scam
c. short for malicious software d. specifically designed to damage a computer

7. There are several types of malware, they are

a. viruses b. worms c. Trojan horses  d. all above

8. A computer virus

a. 1s a computer program
b. can make copy 1tself from one part of your hard disk to another
c. can make a copy of itself with you knowing what 1s happening
d. 1s a malicious program

0. Viruses can

a. cause real damage to the computer b. delete files on your hard disk
c. be merely annoying d. transfer on Internet

10. Ways to transmit viruses are through :
a. hard disk b. floppy disk c. E-mail d. Web downloads

11. Worms
a. are a special type of virus b. like a Demial of Service
c. attach 1tself to databases d. do not attach 1itself to programs

12. Denial of Service

a. attempts to slow down or stop a computer or network

b. floods a computer on network with request for information and data
c. attacks Internet Service Providers

d. attacks specific Web sites

13. Internet scams

a. are a fraudulent action b. trick individuals with big return
c. are becoming a serious problem d. have created financial and legal problems

14. Computer thieves should steal

a. hardware b. software c. data d. computer time

15. Data manipulation

a. 1s still against the law b. seems harmless
c. seems harm d. may cause a great deal of anxiety

16. We can categorize viruses into one of the following groups

a. Boot sector viruses b. Macro viruses

c. File infector viruses d. Worms

119




WEILZGE (FRR)

442 PROTECT COMPUTER SECURITY

Security 1s concerned with protecting information, hardware, and software from
unauthorized use as well as from damage from intrusions, sabotage, and natural disasters.
Considering the numerous ways 1n which computer systems and data can be compromised, we
can see why security is a growing field!"). Some of the principal measures to protect computer

security are encryption, restricting access, anticipating disasters, backing up data, and firewall.

1. Encrypting Messages

Whenever information 1s sent over a network, the possibility of unauthorized access
exists. The longer the distance the message has to travel, the higher the security risk 1s. For
example, an e-mail message on a LAN meets a limited number of users operating in controlled
environments such as offices. An e-mail message traveling across the country on the Internet
affords greater opportunities for the message to be intercepted.

Businesses have been encrypting, or coding, messages for years. One of the most widely

used personal encryption programs is Pretty Good Privacy'®.

2. Restricting Access

Security experts are constantly devising ways to protect computer systems from access by
unauthorized persons. Sometimes security 1s a matter of putting guards on company computer
rooms and checking the identification of everyone admitted. Other times 1t 1s using biometric.
Scanning devices such as fingerprint and 1iris scanners.

Oftentimes 1t 1s a matter of being careful about assigning passwords to people and of
changing the passwords when people leave a company[3]. Passwords are secret words or

numbers that must be keyed into a computer system to gain access.

3. Backing Up Data

Equipment can always be replaced. A company’s data, however, may be irreplaceable.
Most companies have ways of trying to keep software and data from being tampered with 1n
the first place[4]. They include guarding of passwords, and auditing of data and programs from
time to time. An essential procedure, however, 1s to make frequent backups of data and to

store them 1n safe remote locations.

4. Firewalls

The purpose of a network firewall 1s to provide a shell around the network which will
protect the systems connected to the network from various threats.

A firewall can reduce risks to network systems by filtering out inherently insecure
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network services. Network File System (NFS) services, for example, could be prevented from
being used from outside of a network by blocking all NFS traffic to or from the network. This
protects the individual hosts while still allowing the service, which 1s useful in a LAN
environment, on the internal network!”. Instead what is needed is a way to filter access to the
network while still allowing users access to the “outside world”!®!. A typical network firewall

can be depicted as shown 1n Figure 4-10.

Internal - Firewall e
Network . Gateway L~

Filter Filter

s
AT,

Figure 4-10 Typical network Firewall configuration

In this configuration, the internal network 1s separated from external networks by a
firewall gateway. A gateway 1s normally used to perform relay services between two
networks!”. In the case of a firewall gateway, it also provides a filtering service which limits
the types of information that can be passed to or from hosts located on the internal network'®.
There are three basic techniques used for firewalls: packet filtering, circuit gateway, and
application gateways. Often, more than one of these 1s used to provide the complete firewall

service.
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EXERCISES

Fill in the blanks with using terms, words or phrases found behind this exercise.

. Security 1s concerned with protecting information, hardware, and software from

. Principal measures to protect computer security are

. Whenever information 1s sent over a network, the possibility of exists.

. An E-mail message traveling on the Internet can be

. One of the most widely used personal encryption program 1s

1s a matter of security.

. In restricting access we can use biometric scanning devices such as

are secret words or numbers that must be keyed into a computer system to gain

dCCESS.

9. The ways of trying to keep software and data from being tampered with in the first place

include

10. There are three basic techniques used for firewall, they are

11. A firewall can reduce risks to network systems by

12. A gateway 1s normally used to perform between two networks.

a. unauthorized access

b. guarding of passwords, and auditing of data and programs

c. filtering and inherently insecure network services

d. encryption, restricting access, anticipating disasters, backing up data, and firewall
e. Passwords

f. intercepted

g. checking the 1dentification of everyone admitted

h. Pretty Good Privacy

1. relay services

j. unauthorized use, damage, intrusion, sabotage, and natural disasters
k. packet filtering, circuit gateway, application gateway

l. fingerprint and 1r1s scanners
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CHAPTER S NEW INTERNET
APPLICATIONS

5.1 INSTANT MESSAGING (IM)

5.1.1 OVERVIEW OF INSTANT MESSAGING (IM)

Instant messaging (IM) 1s an extension of e-mail that allows two or more people to
contact each other via direct, live communication. To use instant messaging, you specify a list
of friends and register with an instant messaging server. Whenever you connect to the Internet,
special software informs your messaging server that you are online!!. In response, the server
will notify you 1f any of your contacts are online. At the same time, 1t notifies your friends that
you are online. You can then send messages directly back and forth to one another. Most
instant messaging programs also include video conferencing features, file sharing, and remote
assistance. Many businesses routinely use these instant messaging features.

Instant messaging 1s a popular variation of chat in which you are informed when someone
on your buddy list—a list containing the names of friends and associates that you specify—is
on line; when they are on line, you can send them a message that immediately appears on their

screen (See Figure 5—1).[2] You can then have a real-time typed conversation.
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As of 2010, social networking providers often offer IM abilities. Facebook Chat 1s a form
of instant messaging, and Twitter can be thought of as a Web 2.0 instant messaging system"’.
Similar server-side chat features are part of most dating websites, such as OKCupid or Plenty
of Fish!l. The spread of smartphones and similar devices in the late 2000s also caused
increased competition with conventional instant messaging, by making text messaging
services still more ubiquitous.

Many 1instant messaging services offer video calling features, voice over IP and web
conferencing services'™. Web conferencing services can integrate both video calling and
instant messaging abilities. Some instant messaging companies are also offering desktop
sharing, IP radio, and IPTV to the voice and video features!'®!.

Each modern IM service generally provides its own client, either a separately installed
pilece of software, or a browser-based client. These usually only work with the supplier
company’s service, although some allow limited function with other services. Third party
client software applications exist, that will connect with most of the major IM services. Adium,
Empathy, Miranda IM, Pidgin, Qnext and Trillian are a few of the common ones!”.

Standard complementary instant messaging applications offer functions like file transfer,
contact list(s), the ability to hold several simultaneous conversations, etc. These may be all the
functions that a small business needs. but larger organizations will require more sophisticated
applications that can work together[gl. The solution to finding applications capable of this 1s to
use enterprise versions of instant messaging applications. These include titles like XMPP,
Lotus Sametime, Microsoft Office Communicator, etc., which are often integrated with other

Pl These enterprise applications, or

enterprise applications such as workflow systems
enterprise application integration (EAI), are built to certain constraints, namely storing data in

a common format.
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EXERCISES
True/False

1. IM 1s an extension of E-mail.

2. To use 1nstant messaging, you should register with an IM server.
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3. When you connect to the Internet, a special program informs you that you are

online.

4. In the process of using IM, an instant messaging server will notify you if any of

your contacts are online.

5. Using IM, you can send messages directly back and forth to one another.

6. Only a few of instant messaging can use remote assistance.

7. Instant messaging 1s a special variation of chat.

8. In instant messaging you are informed when someone on your buddy list 1s online.

9. A list containing the names of friends and associates 1s the buddy list.

10. Using IM, you can send your friends a message that will appear on their screen
for several minutes.

11. Twitter can be thought as a Web 2.0 IM system.

12. Web conferences integrated video calling with IM abilities.

13. IPTV 1s an interactive network television.

14. Today most IM services provide their own browser-based client only.

15. Original standard of IM offers file transfer, contact lists and several simultaneous
conversations.

16. XMPP i1s an abbreviation for Extensible Messaging and Presence Protocol.

9.1.2 QQ

1. Overview of the QQ

Tencent QQ, generally referred to as QQ, 1s the most popular free instant messaging
computer program in Mainland China. As of September 30, 2010, the active QQ user accounts
for QQ IM amounted to 636.6 million, possibly making 1t the world’s largest online
community[]]. The number of simultaneous online QQ accounts exceeded 100 million. In
February 2011, QQ.com ranked 10™ overall in Alexa’s internet rankings just behind Twitter
ranked 9th!*. The program is maintained by Tencent Holdings Limited (HKEX: 0700), owned
in part by Naspers™.. Since its entrance into Chinese households QQ quickly emerged as a
modern cultural phenomenon, now being portrayed in popular culture!”. Aside from the chat
program, QQ has also developed many sub-features including games, virtual pets, ringtone
downloads, music, shopping, blogs, microblogging, and group and voice chat etc.

The current version of QQ 1s QQ2010 beta2. Tencent periodically releases special
versions of QQ to coincide with events such as the Olympics or Chinese New Year.

The official client runs on Microsoft Windows and a beta public version was launched for
Mac OS X version 10.4.9 or newer”). The Web versions, WebQQ (full version) and WebQQ

Mini (Lite version), which makes use of Ajax, are currently available!®.
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As of January 2015, there are 829 mullion active QQ accounts, with a peak of 176.4

million simultaneous online QQ users.

2. QQ International

(1) Windows

In 2009 QQ began to expand its services internationally with 1ts QQ International client
for Windows distributed through a dedicated English-language portal.

QQ International offers non-Mandarin speakers the opportunity to use all the features of
its Chinese counterpart to get in touch with other QQ users via chat and videocalls, 1t provides
a non-Mandarin interface to access Qzone, Tencent’s social network!”. The client supports
English, French, Spanish, German, Korean, Japanese and traditional Chinese. A wealth of
third-party applications 1s bundled with QQ International and it 1s mainly aimed at making
cross-cultural communications in and out of China more convenient.

One of the main features of QQ International 1s the optional and automatic machine
translation of all chats.

(2) Android

An Android version of QQ International was released in September 2013. The client’s
interface 1s in English, French, Spanish, German, Korean, Japanese and traditional Chinese. In
addition to text messaging, users can send each other images, video, and audio media
messages. Moreover, users can share multimedia content with all contacts through the client’s
Qzone interface.

The live translation feature 1s available for all incoming messages and supports up to 18
languages.

(3) 10S / 1Phone

QQ International for 1Phone and 10S devices was released at the end of 2013, fully
equivalent to 1ts Android counterpart.

3. Web QQ

Tencent launched its web-based QQ formally on 15 September 2009, the latest version of
which being 3.0. Rather than solely a web-based IM, WebQQ 3.0 functions more like its own

operating system, with a desktop in which web applications can be added.

4. Open source and cross-platform clients

Using reverse engineering, open source communities have come to understand the QQ
protocol better and have attempted to implement client core libraries compatible with more
user-friendly clients!®. Most of these clients are cross-platform, so they are usable on operating
systems which the official client does not support. However, these implementations had only a

subset of the functions of the official client and therefore were more limited in features.
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a. has user accounts that exceed 600 million
b. 1s the world’s largest online community
c. has more than 100 million of user simultaneous on line
d. has entered into Chinese households
3. QQ has the following sub-features:

a. chat b. virtual pets C. games d. blogs
4. Special versions of QQ are used for coinciding with
a. Christmas b. Thanksgiving Day
c. Chinese New Year d. Olympics
5. Beta public version of QQ was launched for Mac OS X version
a. newer b. older c. Web QQ d. 104.9
6. QQ International for Windows offers speakers to use all the features of its

Chinese counterpart.
a. English b. Korean c. non-Mandarin  d. Mandarin
7. QQ International for Android

a. has a server’s interface in Classic Chinese

b. can be used to send text messaging only
c. can be used to share multimedia content with all contacts
d. can support up to 18 languages in the live translation

8. The client core libraries are

a. compatible with user-friendly clients

b. open source communities

c. cross-platforms

d. usable on operating systems which the official client does not support

9. Tencent Holdings Limited

a. 1s a Chinese national company

b. has a branch company which offers Internet added services

c. has a branch company which offers mobile added services

d. has a branch company which offers online advertising services
10. Until now QQ International has

a. a Windows version b. an Android version

c. A version for 1Phone and 10S d. all the above

5.1.3 FACEBOOK

1. Features

Facebook 1s a social networking service and website launched in February 2004, operated
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and privately owned by Facebook Inc. As of June 2014, Facebook has more than 1.3 billion
active users. Users may create a personal profile with photo, lists of personal interests, contact
information, and other personal information, add other users as friends, and exchange
messages, including automatic notifications when they update their profile!”. Additionally,
users may join common-interest user groups, organized by workplace, school or college, or
other characteristics.

Facebook has a number of features with which users may interact:

(1) Wall, a space on every user’s profile page that allows friends to post messages for the
user to seel?.

(2) Pokes, which allows users to send a virtual “poke” to each other (a notification then
tells a user that they have been poked)®..

(3) Photos, where users can upload albums and photos.

(4) Status, which allows users to inform their friends of their whereabouts and actions.

Depending on privacy settings, anyone who can see a user’s profile can also view that
user’s Wall.

On February 23, 2010, Facebook was granted a patent on certain aspects of 1its News Feed.
The patent covers News Feed in which links are provided so that one user can participate in
the same activity of another user. The patent may encourage Facebook to pursue action against
websites that violate its patent, which may potentially include websites such as Twitter'".

One of the most popular applications on Facebook is the Photos application, where users
can upload albums and photos. Facebook allows users to upload an unlimited number of
photos, compared with other image hosting services such as Photobucket and Flickr, which
apply limits to the number of photos that a user 1s allowed to upload[S]. During the first years,
Facebook users were limited to 60 photos per album. As of May 2009, this limit has been

increased to 200 photos per album.

2. Technical aspects

Facebook 1s built in PHP which 1s compiled with HipHop for PHP, a ‘source code
transformer’ built by Facebook engineers that turns PHP into C++ 9] The deployment of
HipHop reportedly reduced average CPU consumption on Facebook servers by 50%.

Facebook used a combination platform based on HBase to store data across distributed
machines ["!. Using a tailing architecture, new events are stored in log files, and the logs are
talled. The system rolls these events up and writes them into storage. The User Interface then
pulls the data out and displays it to users. Facebook handles requests as ATAX behavior !

These requests are written to a log file using Scribe (developed by Facebook) Pl

NOTES
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EXERCISES
True/False
1. Facebook 1s a social networking service.
2. Users of Facebook can create a personal profile.
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3 Wall 1n Facebook 1s like a firewall.

4 Poke 1n Facebook 1s a notification.

5 With Photos of Facebook, we can download albums and photos.

6. With Status of Facebook, users can locate their friends.

7 Certain aspects of Facebook’s NewsFeed are patent.

8 Flickr allows users to upload unlimited number of photos.

9 Facebook allows users to upload limited number of photos.

10. Before 2005 Facebook users were limited to 60 photos per album.

11. HipHop for PHP 1s a source code transformer.

12. A report shows that the use of HipHop reduced average CPU consumption on
Facebook servers by 40%.

13. Using a tailing architecture, new events are stored 1n log files.

14. HBase 1s a high reliable, high performance and resize-able distributed storage
system.

5.1.4 TWITTER

Twitter 1s an online social networking service that enables users to send and read short
140-character messages called “tweets” (1

Registered users can read and post tweets, but unregistered users can only read them.
Users access Twitter through the website interface, SMS, or mobile device app. Twitter Inc. 1s
based 1n San Francisco and has more than 25 offices around the world.

Twitter was created in March 2006. The service rapidly gained worldwide popularity,
with more than 100 million users who 1n 2012 posted 340 million tweets per day. The service
also handled 1.6 billion search queries per day. In 2013 Twitter was one of the ten most-visited
websites, and has been described as “the SMS of the Internet.” As of December 2014, Twitter

has more than 500 million users, out of which more than 284 million are active users 21

1. Features

Tweets are publicly visible by default, but senders can restrict message delivery to just
their followers. Users can tweet via the Twitter website, compatible external applications (such
as for smartphones), or by Short Message Service (SMS) available in certain countries'™.
Retweeting 1s when a tweet 1s forwarded via Twitter by users. Both tweets and retweets can be
tracked to see which ones are most popular. While the service i1s free, accessing it through
SMS may incur phone service provider fees.

Twitter allows users to update their profile via their mobile phone either by text
messaging or by apps released for certain smartphones and tablets.

As a social network, Twitter revolves around the principle of followers. When you choose
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to follow another Twitter user, that user’s tweets appear 1n reverse chronological order on your
main Twitter page. If you follow 20 people, you’ll see a mix of tweets scrolling down the page:
breakfast-cereal updates, interesting new links, music recommendations, even musings on the
future of education.

2. Implementation

Twitter places great reliance on open-source software. The Twitter Web interface uses the
Ruby on Rails framework, deployed on a performance enhanced Ruby Enterprise Edition
implementation of Ruby!*.

As of April 6, 2011, Twitter engineers confirmed they had switched away from their Ruby
on Rails search stack, to a Java server they call Blender"™”.

The service’s application programming interface (API) allows other web services and

applications to integrate with Twitter'®.
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.

1. Twitter allows users to send and receive short called “tweets”.

2. Unregistered Twitter users can only read

3. By way of users can access Twitter.
4. Senders 1 Twitter can message delivery to just their followers.
5. In order to see which persons are most popular, we can tweets and retweets.

6. Twitter places great reliance on

7. Twitter revolves around the principle of

8. allows other web services and applications to integrate with Twitter.
9. Ruby 1s an object-oriented language.
10. Twitter allows users to update their via their mobile phone.

a. scripting

b. API

c. 140-character messages

d. open-source software

¢. website, interface, SMS, or mobile device app
f. profile

g. tweet

h. track

1. restrict

j. followers

5.1.5 MICROSOFT SERVICE NETWORK (MSN)

MSN (originally The Microsoft Network) 1s a collection of Internet sites and services
provided by Microsoft. The Microsoft Network debuted as an online service and Internet
service provider on August 24, 1995, to coincide with the release of the Windows 95 operating
system! .

In addition to its original MSN Dial-up service, Microsoft has used the ‘MSN’ brand
name for a wide variety of products and services over the years, notably Hotmail (which 1s
now Outlook.com), Messenger (which was once synonymous with ‘MSN’ 1n Internet slang
and has now been replaced by Skype), and 1ts search engine (which 1s now Bing), as well as
several other rebranded and discontinued services!”.

The current website and suite of apps offered by MSN was first introduced by Microsoft
in 2014 as part of a complete redesign and relaunch. MSN 1s based in the United States and
offers international versions of its portal for dozens of countries around the world.

In 2012, MSN announced on its blog that it would be unveiling a new version of the
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MSN.com home page on October 26, exclusively for Windows 8, saying that the new version

B3] Microsoft said it would be more app-like due

would be “clean, simple, and built for touch
to the speed of Internet Explorer 10. More new features included ‘Flip Ahead’, which allowed
users to swipe from one article to the next!*!

Microsoft launched a completely rewritten and redesigned MSN website, making use of
the company’s modern design language. on September 30, 2014. The new MSN portal features
a new version of the logo that follows a style similar to other current Microsoft products. The
website no longer offers original content, instead employing editors to repurpose existing
content from partners at popular and trusted organizations. Much of the existing content on
MSN was eliminated as the website was simplified into a new home page and categories, most

of which have corresponding apps’™:

* News * Weather * Entertainment * Sports
* Money * Lifestyle * Health & Fitness * Food & Drink
* Travel * Autos * Video

The top of the home page provides access to Microsoft services Bing, Outlook.com,
Skype, Office Online, OneNote, OneDrive, Bing Maps, and Xbox Music, as well as popular
social media services Facebook and Twitter'®. Signing into MSN with a Microsoft account
allows for personalized content to appear and to be synchronized across devices on the website
and 1n the corresponding apps. The redesign of the website led to the closure of MSN’s
longtime personalized home page service ‘My MSN’, which was made up of customized RSS
feeds, as the new website no longer supports user-specified RSS content'”). However, it added
some customizability, allowing each category on the home page to be reordered or hidden.

With the 2014 relaunch, MSN now supports responsive design and eliminates the need
for a separate mobile website. The redesign of MSN proved positive and helped increase
traffic with an additional 10 million daily visitors after two months.

Along with the 2014 redesign of the MSN web portal, Microsoft relaunched many of the
Bing apps that originally shipped with Windows and Windows Phone as a suite of MSN apps.
In December 2014, the new apps became available across all the other major mobile device
platforms as well: 10S, Android, and Fire os®!
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EXERCISES
Multiple choices
1. MSN

a. 1S a collection of Internet sites

b. 1s a collection of Internet services
c. has an original name the Microsoft Network
d. debuted on 9. 24. 1995

2. Hotmail 1s

a. a product of Microsoft b. replaced by Outlook.com now
c. a search engine d. an email provider

3. New version of the MSN.com home page

a. can be used for Windows 7 and Windows 8
b. can be used for Windows 8 only
c. would be unveiling on October 26. 2012
d. would be built for touch
4. Flip Ahead

a. 1s a new feature provided by IE10

b. allowed users to swipe from one article to the next
c. cab be used to speed up IE10
d. 1s an IE option

5. A new MSN portal on 2014

a. 1s a completely rewritten and redesigned MSN website

b. has a new version of the logo
c. can offer existing content
d. uses the company’s modern design language

6. The new MSN portal has many apps, they are

a. News b. Weather c. Entertamnment  d. about eleven apps

7. Using Office Online we can

a. make a cloud storage service b. process office files on real time
c. create documents online d. present PowerPoint presentations
8. Signing into MSN

a. should use a Microsoft account

b. should use a public account

c. we can synchronize across devices on the website

d. we can be allowed for personalized content to appear
9. The 2014 redesign of the MSN web portal

a. provides many of the Bing apps

b. makes the new apps to be available across all the other major mobile device platforms

137




WEILZGE (FRR)

c. can be used for Fire OS
d. can be used for Android

10. MSN now :
a. supports ‘My MSN’

b. supports responsive design

c. eliminates the need for a separate mobile website

d. helps increase traffic

5.1.6 WECHAT

WeChat 1s a mobile text and voice messaging communication service developed by
Tencent 1n China, first released 1in January 2011. It 1s the largest standalone messaging app by
monthly active users.

The app 1s available on Android, 1Phone, BlackBerry, Windows Phone and Symbian
phones, and there are also Web-based and OS X clients but these require the user to have the
app installed on a supported mobile phone for authentication'’!. As of August 2014, WeChat
has 438 million active users: with 70 million outside of China.

Users can register WeChat with Facebook account or sign up with phone number. WeChat
currently supports phone numbers of more than 100 countries to register. Registration cannot
be done directly through Tencent QQ. But users can connect their WeChat account with
Tencent QQ account after registering through phone number'.

WeChat provides text messaging, hold-to-talk voice messaging, broadcast (one-to-many)
messaging, sharing of photographs and videos, and location sharing. It can exchange contacts
with people nearby via Bluetooth, as well as provid various features for contacting people at
random 1f desired and integration with social networking services such as those run by
Facebook and Tencent QQP!. Photographs may also be embellished with filters and captions,
and a machine translation service 1s available.

Wechat supports users to register as a public account, which enables them to push feeds
to subscribers, interact with subscribers and provide them with service!*. By the end of 2014,
number of Wechat public accounts had reached 8 million.

In China, Wechat public accounts have become a common service or promotion platform
for government, news media and companies. Specific public account subscribers use the
platform for services like hospital pre-registration, visa renewal or credit card service.

On 30 September 2014, WeChat 6.0 was launched with new features and functions
include Sight capture and share.

According to GlobalWeblIndex, WeChat is the fifth most used smartphone app worldwide
and 1n August 2013, following Google Maps, Facebook, YouTube and Google+[5]_ WeChat

claimed 1t had 100 million registered international users which 1s achieved in only 3 months
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from 50 million registered international users. It also claimed 300 million registered Chinese
users.
According to Xinhua, WeChat total users reached 600 millions users worldwide 1n

October 2013. In addition, approximately 30 percent of the total WeChat are users abroad.
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.
1. WeChat 1s a

2. The app of WeChat should install on a for authentication.
3. We can register WeChat with
4. User can’t register WeChat directly with

5. Using WeChat users can share

6. With WeChat we can contact at random 1if desired.

7. If we registered WeChat as a public account, we can interact with

8. In China, WeChat have become a promotion platform for government.

9. possesses new features such as Sight capture and share.

10. Approximately of the total WeChat are users abroad.
11. WeChat was developed by
12. was produced by RIM company in Canada.

a. public accounts
b. photographs and videos

c. mobile text and voice messaging communication service
d. BlackBerry

e. WeChat6.0

f. subscribers

g. supported mobile phone
h. 30%

1. people

j. Tencent QQ

k. Tencent in China

1. Facebook

5.2 SOCIAL NETWORKING SERVICE (SNS)

5.2.1 OVERVIEW OF SOCIAL NETWORKING SERVICE (SNS)

A social networking service (also social networking site or SNS) 1s a platform to build
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soclial networks or social relations among people who share interests, activities, backgrounds
or real-life connections™. A social network service consists of a representation of each user
(often a profile), his or her social links, and a variety of additional services. Social network
sites are web-based services that allow individuals to create a public profile, to create a list of
users with whom to share connections, and view and cross the connections within the system.
Most social network services provide means for users to interact over the Internet, such as
e-mail and instant messaging. Social network sites are varied and they incorporate new
information and communication tools such as mobile connectivity, photo/video/sharing and
blogging. Online community services are sometimes considered a social network service,
though 1n a broader sense, social network service usually means an individual-centered service
whereas online community services are group-centered®. Social networking sites allow users
to share 1deas, pictures, posts, activities, events, interests with people 1n their network.

The main types of social networking services are those that contain category places (such
as former school year or classmates), means to connect with friends (usually with
self-description pages), and a recommendation system linked to trust. Popular methods now
combine many of these, with American-based services such as Facebook, Google+, LinkedIn,
Instagram, Reddit, Pinterest, Vine, Tumblr, and Twitter widely used worldwide®!.

One of the fastest-growing uses of the Internet is social networking, or connecting
individuals to one another. There are three basic categories of social networking sites:

reuniting, friend-of-a-friend, and common interest.

1. Reuniting sites

Reuniting sites are designed to connect people who have known one another but have lost;
for example, an old high school friend that you have not seen for several years. You join a
social network by connecting to a reuniting site and providing profile information such as your
age, gender, name of high school, and so forth. This information 1s added to the reuniting site’s
member database. Members are able to search the database to locate individuals. Many of the
sites will even notify you whenever a new individual joins that matches some parts of your

profile (such as high school class)[4]. Two of the best-know reuniting sites are Classmates

Online and Facebook.

2. Friend-of-a-friend sites

Friend-of-a-friend sites are designed to bring together two people who do not know one
another but share a common friend. The theory is that, if you share a common friend, then it is
likely that you would become friends'®. For example, a network could be started by one of
your acquaintances by providing profile information on him-or herself and a list of friends.
You could visit your acquaintance’s site to connect to a friend(s) of your acquaintance. You

could even join the list of friends provided at the site. Two well-known friend-of-a-friend sites
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are Friendster and MySpace(See Figure 5-2).

Screenshot

Screenshot of the current Myspace homepage

Figure 5-2 Friend-of-a-friend site

3. Common interest sites

Common 1nterest sites bring together individuals that share common interests or hobbies.
You select a networking site based on a particular interest. For example, 1f you wanted to share
images, you might join Flickr”l If you are looking for business contact, you might join
LinkedIn. If wanted to locate or create a special interest group, you might join Meetup.

Before providing any information to a social networking site or to any individual,
consider carefully what you are disclosing. Do not provide inappropriate or overly personal

information.
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(7] Flickr . 5.1.3 % NOTES[5].
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EXERCISES

Fill in the blanks with terms, words or phrases found behind this exercise.

1. Social networking sites have three basic categories:

2. Reuniting sites are used to connect people who have known one another but have

3. Using reuniting site, your personal information must store into the reuniting site’s

4. Two of the best-known reuniting sites are

5. Friend-of-a-friend sites are designed to bring together two people who do not know one
another but

6. A network containing the Friend-of-a-friend sites could be started by one of your

7. Common 1nterest sites bring together individuals that

8. If you are looking for business contact, you might join

9. Social networking service 1s also known as

10. Social networking service consists of a

11. Social networking sites are

12. Most Social network services provide services of over the Internet.

13. Social network sites incorporate

14. In social network sites we can find and so forth.

a. lost

b. LinkedIn

C. acquaintances

d. reuniting, friend-of-a-friend, and common interest
e. share a common friend

f. share common 1nterests or hobbies

g. Classmates Online and Facebook

h. member database

1. category place, means to connect with friends
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j. social networking site

k. e-mail and instant messaging

1. web-based services

m. mobile connectivity, photo/video/sharing and blogging

n. profile, user social links and a variety of additional services

5.2.2 WIKI

A wiki 1s a website that allows the creation and editing of any number of interlinked web
pages via a web browser using a simplified markup language or a WYSIWYG text editor."
Wikis are typically powered by wiki software and are often used collaboratively by multiple
users. Examples include community websites, corporate intranets, knowledge management
systems, and note services*.. The software can also be used for personal notetaking.

Wikis serve different purposes. Some permit control over different functions (levels of
access). For example, editing rights may permit changing, adding or removing material. Others
may permit access without enforcing access control.

The essence of the wiki concept as follows:

(1) A wiki invites all users to edit any page or to create new pages within the wiki Web
site, using only a plain-vanilla Web browser without any extra add-ons"!

(2) Wiki promotes meaningful topic associations between different pages by making page
link creation almost intuitively easy and showing whether an intended target page exists or
nott*],

(3) A wiki 1s not a carefully crafted site for casual visitors. Instead, it seeks to involve the
visitor i an ongoing process of creation and collaboration that constantly changes the Web
site landscape.

A single page in a wiki website 1s referred to as a “wiki page”, while the entire collection
of pages, which are usually well interconnected by hyperlinks, 1s “the wiki™P! A wiki is
essentially a database for creating, browsing, and searching through information.

A defining characteristic of wiki technology 1s the ease with which pages can be created
and updated. Generally, there 1s no review before modifications are accepted. Many wikis are
open to alteration by the general public without requiring them to register user accounts.
Sometimes logging in for a session 1s recommended, to create a “wiki-signature” cookie for
signing edits automatically. Many edits, however, can be made 1n real-time and appear almost
instantly online. This can facilitate abuse of the system. Private wiki servers require user
authentication to edit pages, and sometimes even to read them.

A wiki 1s an application also, typically a web application, which allows collaborative
modification, extension, or deletion of its content and structure. In a typical wiki, text i1s

written using a simplified markup language (known as “wiki markup™) or a rich-text editor.
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While a wiki 1s a type of content management system, it differs from a blog or most other such
systems 1n that the content 1s created without any defined owner or leader, and wikis have little
implicit structure, allowing structure to emerge according to the needs of the users %!

The encyclopedia project Wikipedia 1s the most popular wiki on the public web 1n terms
of page views, but there are many sites running many different kinds of wiki software. Wikis
can serve many different purposes both public and private, including knowledge management,
notetaking, community websites and intranets. Some permit control over different functions
(levels of access). For example, editing rights may permit changing, adding or removing
material. Others may permit access without enforcing access control. Other rules may also be

imposed to organize content.
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EXERCISES
True/False

1. With a markup language we can create and edit a lot of interlinked Web pages
within the Wik site.

Wikis serve different purpose.

Levels of access 1n wiki mean different functions.

In wiki users who edit or create Web pages must use extra add-ons.

A

Wiki can make decision to determine whether an intended target page exists or

not.

A wiki 1s a carefully crafted site for casual visitors.

A single page 1n a wiki Web site 1s referred to as a “wiki page™.

Term “the wiki” means that the entire collection of pages are usually well

interconnected by hyperlinks.

9. When altering an opened wiki, we must register user accounts.
10. Private wiki servers require user authentication to edit pages.
11. When a wiki 1s used as a content management system, it 1s the same as a blog.
12. Wik allows collaborative modification, extension, or deletion of its content

and structure.

13. Wiki markup language 1s a simplified markup one.

14. When we use wiki to create a file, we need to define the file’s owner or
leader.

15. Wikis have been allowed 1ts structure to be emerged.

16. Wikipedia 1s an encyclopedia project.

17. Wikis can serve many different purposes in public only.

18. Some of wikis should permit to change the editing rights.

5.2.3 BLOG AND MICROBLOG

1. Blog

A blog (a blend of the term web and log) 1s a type of website or part of a website. Blogs

are usually maintained by an individual with regular entries of commentary, descriptions of

146




NS X] NEW INTERNET APPLICATIONS

events, or other material such as graphics or video. Entries are commonly displayed in
reverse-chronological order. Blog can also be used as a verb, meaning to maintain or add
content to a blog.

Most blogs are interactive, allowing visitors to leave comments and even message each
other via widgets on the blogs and 1t 1s this interactivity that distinguishes them from other
static websites!'],

Many blogs provide commentary or news on a particular subject; others function as more
personal online diaries”. A typical blog combines text, images, and links to other blogs, Web
pages, and other media related to its topic. The ability of readers to leave comments in an
interactive format 1s an important part of many blogs. Most blogs are primarily textual,
although some focus on art (art blog), photographs (photoblog), videos (video blogging),
music (MP3 blog), and audio (podcasting)”). Microblogging is another type of blogging,
featuring very short posts.

As of 16 February 2011, there were over 156 million public blogs in existence. On 20
February 2014, there were around 172 million Tumblr and 75.8 million WordPress blogs in
existence worldwide Y. According to critics and other bloggers, Blogger is the most popular
blogging service used today, however Blogger does not offer public statistics. Technorati has
1.3 million blogs as of February 22, 2014 P!

There are many different types of blogs, differing not only in the type of content, but also

in the way that content 1s delivered or written.

2. Microblog

Microblog 1s a broadcast medium in the form of blog. A microblog differs from a
traditional blog in that its content is typically smaller in actual file size!®. Microblogs “allow
users to exchange small elements of content such as short sentences, individual images, or
video links”.

As with traditional blog, microbloggers post about topics ranging from the simple, such

7l Commercial

as “what I'm doing right now,” to the thematic, such as “sports cars
microblogs also exist, to promote websites, services and/or products, and to promote
collaboration within an organization.

Some microblog services offer features such as privacy settings, which allow users to
control who can read their microblogs, or alternative ways of publishing entries besides the
web-based interface'®. These may include text messaging, instant messaging, E-mail, or
digital audio.

Microblog services have revolutionized the way information 1s consumed. It has
empowered citizens themselves to act as sensors or sources of data which could lead to
important pieces of information. People now share what they observe in their surroundings,

information about events, and what their opinions are about certain topics, for example,
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government policies in healthcare!.

Moreover, these services store various metadata from these posts, such as location and
time. Aggregated analysis of this data includes different dimensions like space, time, theme,
sentiment, network structure etc., and gives researchers an opportunity to understand social
perceptions of people in the context of certain events of interest "°. Microblogging also
promotes authorship. On the microblogging platform Tumblr, the reblogging feature links the
post back to the original creator M.

Microblogging has the potential to become a new, informal communication medium,
especially for collaborative work within organizations. Over the last few years, communication
patterns have shifted primarily from face-to-face to online in email, IM, text messaging, and
other tools. However, some argue that email 1s now a slow and inefficient way to communicate.
For instance, time-consuming “email chains™” can develop, whereby two or more people are
involved in lengthy communications for simple matters, such as arranging a meeting "%\ The
one-to-many broadcasting offered by microblogs 1s thought to increase productivity by
circumventing this.

Users and organizations can set up their own microblog service: free and open source
software 1s available for this purpose. Hosted microblog platforms are also available for

commercial and organizational use.
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EXERCISES
Multiple Choices
1. Blog s
a. a type of website b. maintained usually by an individual
c. a blend of the term web and log d. a part of a website
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2. A blog consists of

a. regular entries of commentary b. descriptions of events
c. E-mail d. graphics or video
3. Most blogs
a. are similar to other static websites b. allow visitors to leave comments
c. are 1nteractive d. use widgets on the blogs
4. A typical blog links to
a. other blogs b. text
c. web pages d. other media related to 1ts topic

5. The following 1s belong to special blog :
a. art blog b. photo blog c. video blogging d. MP3 blog

6. Difference among blogs 1s in

a. the type of content b. the way that content 1s delivered
c. the way that content 1s written d. the way of linking
7. Microblog

a. 1s a broadcast medium 1n the form of blog

b. allows user to exchange short sentences
c. allows user to exchange longer sentences
d. allows user to exchange individual images

8. Commercial microblogs can

a. replace traditional blog

b. promote websites

c. promote collaboration within an organization
d. promote services

9. Entries published by microblog include

a. text b. instant messaging
c. E-mail d. digital audio

10. Microblog services

a. have empowered citizens themselves to act as sensors of data
b. have revolutionized the way information 1s consumed

c. can be set up by organizations

d. can be the hosted microblog platforms

11. Metadata gathered from Microblog services includes

a. space b. time c. theme d. network structure

12. Communication patterns have shifted to

a. face-to-face b. online e-mail

c. Instant Messaging d. text messaging
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5.3 CLOUD COMPUTING

Cloud computing 1s the delivery of computing as a service rather than a product, whereby
shared resources, software, and information are provided to computers and other devices as a
utility (like the electricity grid) over a network (typically the Internet)!.

1. Overview

Cloud computing 1s a marketing term for technologies that provide computation, software,
data access, and storage services that do not require end-user knowledge of the physical
location and configuration of the system that delivers the services?. A parallel to this concept
can be drawn with the electricity grid, wherein end-users consume power without needing to
understand the component devices or infrastructure required to provide the service'.

Cloud computing describes a new supplement, consumption, and delivery model for IT
services based on Internet protocols, and 1t typically involves provisioning of dynamically

It is a byproduct and consequence of the

scalable and often wirtualised resources
ease-of-access to remote computing sites provided by the Internet. This may take the form of
web-based tools or applications that users can access and use through a web browser as if the
programs were installed locally on their own computers[ﬁ].

Cloud computing providers deliver applications via the internet, which are accessed from
web browsers and desktop and mobile apps, while the business software and data are stored on
servers at a remote location. In some cases, legacy applications (line of business applications
that until now have been prevalent in thin client Windows computing) are delivered via a
screen-sharing technology. while the computing resources are consolidated at a remote data
center location; in other cases, entire business applications have been coded using web-based
technologies such as ATAX.

At the foundation of cloud computing 1s the broader concept of infrastructure
convergence (or Converged Infrastructure) and shared services!”. This type of data center
environment allows enterprises to get their applications up and running faster, with easier
manageability and less maintenance, and enables IT to more rapidly adjust IT resources (such
as servers, storage, and networking) to meet fluctuating and unpredictable business demand'®.

Most cloud computing infrastructures consist of services delivered through shared
data-centers and appearing as a single point of access for consumers’ computing needs"”.

The tremendous 1mpact of cloud computing on business has prompted the federal United
States government to look to the cloud as a means to reorganize their IT infrastructure and
decrease their spending budgets. With the advent of the top government official mandating
cloud adoption, many agencies already have at least one or more cloud systems online.

A cloud computing logical diagram shows in Figure 5-3.
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Figure 5-3 Cloud computing logical diagram

2. Public, Private, and Hybrid Clouds

A public cloud 1s built over the Internet and can be accessed by any user who has paid for
the service. Public clouds are owned by service providers and are accessible through a
subscription. The callout box 1n top of Figure 5-4 shows the architecture of a typical public
cloud. Many public clouds are available, including Google App Engine (GAE), Amazon Web
Services (AWS), Microsoft Azure, IBM Blue Cloud, and Salesforce.com’s Force.com!'”. The
providers of the aforementioned clouds are commercial providers that offer a publicly
accessible remote interface for creating and managing VM i1nstances within their proprietary
infrastructure"!. A public cloud delivers a selected set of business processes. The application
and infrastructure services are offered on a flexible price-per-use basis.

A private cloud 1s built within the domain of an intranet owned by a single
organizationt'”. Therefore, it is client owned and managed, and its access is limited to the
owning clients and their partners. Its deployment was not meant to sell capacity over the
Internet through publicly accessible interfaces. Private clouds give local users a flexible and
agile private infrastructure to run service workloads within their administrative domains. A
private cloud 1s supposed to deliver more efficient and convenient cloud services. It may
impact the cloud standardization, while retaining greater customization and organizational
control. Intranet-based private clouds are linked to public clouds to get additional resources.

A hybrid cloud 1s built with both public and private clouds, as shown at the lower-left
corner of Figure 5-4. Private clouds can also support a hybrid cloud model by supplementing
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local infrastructure with computing capacity from an external public cloud. For example, the
Research Compute Cloud (RC2) 1s a private cloud, built by IBM, that interconnects the
computing and IT resources at eight IBM Research Centers scattered throughout the United
States, Europe, and Asia™*!. A hybrid cloud provides access to clients, the partner network,
and third parties.
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Figure 5-4 public, private, and hybrid clouds illustrated by functional
architecture and connectivity of representative clouds

In summary, public clouds promote standardization, preserve capital investment, and
offer application flexibility. Private clouds attempt to achieve customization and offer higher
efficiency, resiliency, security, and privacy. Hybrid clouds operate in the middle, with many

compromises 1n terms of resource sharing.

3. Characteristics

Cloud computing exhibits the following key characteristics:

(1) Empowerment of end-users of computing resources by putting the provisioning of
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those resources in their own control, as opposed to the control of a centralized IT service.

(2) Agility improves with users’ ability to re-provision technological infrastructure

IESOUICCS.

(3) Application programming interface (API) accessibility to software that enables

machines to interact with cloud software in the same way the user interface facilitates

interaction between humans and computers

14 Cloud computing systems typically use

REST-based APIs™!.

(4) Device and location independence enable users to access systems using a web

browser regardless of their location or what device they are using (e.g., PC, mobile phone). As
infrastructure 1s off-site (typically provided by a third-party) and accessed via the Internet,

users can connect from anywhere.

(5) Multi-tenancy enables sharing of resources and costs across a large pool of users.

(6) Rehability 1s mmproved 1f multiple redundant sites are used, which makes

well-designed cloud computing suitable for business continuity and disaster recovery.

(7) Performance 1s monitored, and consistent and loosely coupled architectures are

constructed using web services as the system interface.

(8) Security could improve due to centralization of data, increased security-focused

resources, etc.

(9) Maintenance of cloud computing applications 1s easier, because they do not need to be

installed on each user’s computer.
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EXERCISE
Multiple Choices
1. Cloud computing 1s
a. a marketing term for technologies b. the delivery of computing
c. a product d. a new supplement for IT services

2. With cloud computing we can share

a. resources b. software c. information d. services

3. Using cloud computing we should

a. know the physical location of the system

b. not know the physical location of the system
c. connect to Internet

d. know the configuration of the system

4. Cloud computing deliveries

a. virtualized resources
b. dynamically scalable resources
c. the form of Web-based tools
d. a delivery model for IT services
5. The applications delivered by cloud computing providers can be accessed from
a. a person who has not any of electronic devices
b. mobile apps
c. desktop computer

d. Web browser

6. In cloud computing we can encounter

a. legacy applications b. screen-sharing technology
c. Web-based technologies d. data-centers

7. One type of data center environment allows enterprises to
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a. get their applications up b. run applications slower
c. manage applications easier d. adjust IT resources more rapidly

8. The tremendous impact of cloud computing on business has prompted

a. British b. federal U.S. government
C. many agencies d. state government in U.S.
9. A public cloud

a. can be accessed free by any user

b. can be accessed by any user who has paid for the service
c. can be accessed through a subscription
d. 1s owned by service provider

10. Right now we can access the following public clouds
a. IBM Blue Cloud b. Salesforce

c. Microsoft Azure d. Amazon Web Services

11. A commercial public cloud provides

a. an infrastructure service on a flexible price-per-use basis
b. an infrastructure service on a fixed price-per-use basis

c. a public accessible remote interface

d. a selected set of business processes

12. A private cloud 1s

a. client owned and managed b. server owned and managed
c. owned by a single organization d. owned by multiple organizations

13. A private cloud can be accessed by

a. any public user b. the owning clients

c. their partners d. users within their administrative domains

14. A private cloud

a. may impact the cloud standardization
b. retain greater customization and organizational control
c. 1s Internet-based
d. 1s Intranet-based
15. A hybnid cloud

a. 1s built with both public and private clouds

b. can be supported by private clouds
c. provides access to clients
d. provides access to third parties

16. In cloud computing the computing resources can be

a. controlled by users themselves b. controlled by centralized IT service
c. re-provided to consumers d. accessed by APIs

17. Accessing cloud computing systems, we should not concern

1n this text.
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a. the location of required devices b. what device 1s used
c. 1f the Internet 1s connected or not d. 1f the used browser 1s online or not

18. In cloud computing the following features are improved

a. security b. reliability c. agility d. maintenance

54 BIG DATA

Big data 1s a broad term for data sets so large or complex that traditional data processing
applications are inadequatel'!. Challenges include analysis, capture, curation, search, sharing,
storage, transfer, visualization, and information privacy'?. The term often refers simply to the
use of predictive analytics or other certain advanced methods to extract value from data, and
seldom to a particular size of data set.

Analysis of data sets can find new correlations, to “spot business trends, prevent diseases,
combat crime and so on.” Scientists, Practitioners of Media and Advertising and Governments
alike regularly encounter limitations due to large data sets 1n many areas. The limitations affect
Internet search, finance and business informatics.

Scientists, for example, encounter limitations in e-Science work, including meteorology,
genomics, connectomics, complex physics simulations, and biological and environmental
research’’

Data sets grow 1n size in part because they are increasingly being gathered by cheap and
numerous mobile devices, aerial sensory technologies (remote sensing), software logs,
cameras, microphones, radio-frequency identification (RFID) readers, and wireless sensor
networks™. The world’s technological per-capita capacity to store information has roughly
doubled every 40 months since the 1980s; as of 2012, every day 2.5 exabytes (2.5%10"%) of
data were created; the challenge for large enterprises 1s determining who should own big data
initiatives that straddle the entire organization'’.

Figure 5-5 shows the growth of global information storage capacity.

1. Definition

Big data 1s a popular term used to describe the exponential growth, availability and use of
information, both structured and unstructured. According to IDG 1t 1s imperative that
organizations and IT leaders focus on the ever-increasing volume, variety, and velocity of

information that forms big datal®!

(1) Volume

Many factors contribute to the increase in data volume-transaction-based data stored
through the years, text data constantly streaming in from social media, increasing amounts of
sensor data being collected, etc. In the past, excessive data volume created a storage 1ssue. But

with today’s decreasing storage costs, other issues emerge, including how to determine
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relevance amidst the large volumes of data and how to create value from that 1s relevant.
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- Analogvideotapes (VHS, etc): 94 % ANALOG

- Portable media, flash drives: 2 %
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in optimally compressed bytes
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Source: Hilbert, M., & Lopez, P.(2011). The World's Technological Capacity to Store, Communicate, and
Compute Information. Science, 332(6025), 60 —65. http://www.martinhilbert.net/WorldinfoCapacity.html

Figure 5-5 Growth and Digitization of Global Information Storage Capacity Source

(2) Variety

Data today comes 1n all types of formats—from traditional databases to hierarchical data
stores created by end users and OLAP systems, to text documents, E-mail, meter-collected
data, video, audio, stock ticker data and financial transactions' . By some estimates, 80
percent of an organization’s data 1s not numeric! But 1t still must be included in analyses and
decision making.

(3) Velocity

According to Gartner, velocity “means both how fast data 1s being produced and how fast
the data must be processed to meet demand”. RFID tags and smart metering are driving an

increasing need to deal with torrents of data in near-real time.

2. Uses for big data

So the real 1ssue 1s not that you are acquiring large amounts of data (because we are
clearly already in the era of big data). It’s what you do with your big data that matters'"). The
hopeful vision for big data 1s that organizations will be able to harness relevant data and use 1t

to make the best decisions.
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Technologies today not only support the collection and storage of large amounts of data,

they provide the ability to understand and take advantage of its full value, which helps

organizations run more efficiently and profitably’. For instance, with big data and big data

analytics, 1t 1s possible to:

Analyze millions of SKUs to determine optimal prices that maximize profit and clear
inventory".

Recalculate entire risk portfolios in minutes and understand future possibilities to
mitigate risk.

Quuckly 1dentify customers who matter the most.

Generate retail coupons at the point of sale based on the customer’s current and past
purchases, ensuring a higher redemption'™")

Send tailored recommendations to mobile devices at just the right time, while
customers are in the right location to take advantage of offers.

Analyze data from social media to detect new market trends in demand.

Use clickstream analysis and data mining to detect fraudulent behavior'*.

Determine root causes of failures, 1ssues and defects by investigating user sessions,

network logs and machine sensors.

Examples of big data:

RFID systems generate up to 1000 times the data of conventional bar code systems.
10000 payment card transactions are made every second around the world.

Walmart handles more than 1 million customer transactions an hour.

340 million tweets are sent per day. That’s nearly 4000 tweets per second?.
Facebook has more than 901 million active users generating social interaction data.
More than 5 billion people are calling, texting, tweeting and browsing websites on

mobile phones.

3. Technologies

A number of recent technology advancements are enabling organizations to make the

most of big data and big data analytics:
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Cheap, abundant storage and server processing capability.
Faster processors.

Affordable large-memory capabilities, such as Hadoop!*.

New storage and processing technologies designed specifically for large data volumes,
including unstructured data.

Parallel processing, clustering. MPP, virtualization, large grid environments, high
[15]

connectivity and high throughputs

Cloud computing and other flexible resource allocation arrangements.

Big data technologies not only support the ability to collect large amounts of data, they
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provide the ability to understand 1t and take advantage of 1ts value. The goal of all
organizations with access to large data collections should be to harness the most relevant data
and use 1t for optimized decision making.

It 1s very important to understand that not all of your data will be relevant or useful. But
how can you find the data points that matter most? It 1s a problem that 1s widely acknowledged.
“Most businesses have made slow progress in extracting value from big data. And some
companies attempt to use traditional data management practices on big data, only to learn that
the old rulers no longer apply,” says Dan Briody, in the 2011 Economist Intelligence Unit’s
publication, “Big Data Harnessing a Game-Changing Asset”!*°.
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EXERCISES
True/False
1. Big data can be used to process very complex data.
2. Usually big data 1s directed against a particular size of data set.
3. Analysis of data set can find new correlations among events.
4. Scientists alike regularly encounter limitations as large data set.
5. e-Science 1s a new 1dea introduced by America.
6. It 1s important to possess the big data initiatives for large enterprises.
7. The ever-increasing volume, variety, and velocity of information promote big
data.
Right now excessive data volume creates storage 1ssue.
On-line Analytical Processing (OLAP) 1s the major application of data mining
technology.
10. About 80% of an organization’s data 1s numeric.
11. Velocity in big data means how fast data 1s being produced only.
12. We are clearly already 1n the era of big data.
13. Organizations can use big data to make the best decisions.
14. Stock Keeping Unit (SKU) 1s an important method to be used for Distribution

Center(DC) of large supermarket.

15. A point of sale should generate retail coupons only based on the customer’s

current purchases.

16. In order to detect fraudulent behavior we can use clickstream analysis.

17. We have listed six samples of big data.

18. Cloud computing can help organizations to make the most of big data.

19. Big data technologies only support the ability to collect large amounts of data.
20. Most businesses have made fast progress in extracting value from big data.

5.5 MOOC AND FLIPPED CLASS ROOM

1. MOOC

A massive open online course i1s an online course aimed at unlimited participation and
open access via the web. In addition to traditional course materials such as filmed lectures,
readings, and problem sets, many MOOCs provide interactive user forums to support
community interactions between students, professors, and teaching assistants (TAs). MOOCs
1s a recent development 1n distance education which was first introduced 1n 2008 and emerged

as a popular mode of learning in 2012.
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Figure 5-6 Poster, entitled "MOOC, every letter 1s negotiable," exploring
the meaning of the words "Massive Open Online Course"

Early MOOCs often emphasized open-access features, such as open licensing of content,
structure and learning goals, to promote the reuse and remixing of resources. Some later
MOOCs use closed licenses for their course materials while maintaining free access for
students.

Figure 5-6 gives the meaning of the words “Massive Open Online Course”.

(1) Technology

Unlike traditional courses, MOOCs require additional skills, provided by videographers,
instructional designers, IT specialists and platform specialists. Georgia Tech professor Karen
Head reports that 19 people work on their MOOCs and that more are needed !\ The platforms
have availability requirements similar to media/content sharing websites, due to the large
number of enrollees. MOOCs typically use cloud computing and are often created with
authoring systems. Authoring tools for the creation of MOOCs are specialized packages of
educational software like Elicitus, IMC Content Studio and Lectora that are easy-to-use and
support e-learning standards like SCORM and AICC 2l

Course delivery involves asynchronous access to videos and other learning material,
exams and other assessment, as well as online forums B Before 2013 each MOOC tended to
develop 1ts own delivery platform. EdX 1n April 2013 jomned with Stanford University, which
previously had its own platform called Class2Go, to work on XBlock SDK, a jont
open-source platform . It is available to the public under the Affero GPL open source license,
which requires that all improvements to the platform be publicly posted and made available
under the same license ). Stanford Vice Provost John Mitchell said that the goal was to
provide the "Linux of online learning." This 1s unlike companies such as Coursera that have
developed their own platform[ ]
(2) Potential benefits

The MOOC Guide lists 12 benefits:
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e Appropriate for any setting that has connectivity (Web or Wi-Fi)
e Any language or multiple languages

e Any online tools

e Escape time zones and physical boundaries

e Produce and deliver in short timeframe

e (Contextualized content can be shared by all

e Informal setting

e DPeer-to-peer contact can trigger serendipitous learning

e Easier to cross disciplines and institutional barriers

e Lower barriers to student entry

e Enhance personal learning environment and/or network by participating

e Improve lifelong learning skills

2. FLIPPED CLASS ROOM

The flipped classroom describes a reversal of traditional teaching where students gain
first exposure to new material outside of class, usually via reading or lecture videos, and then
class time 1s used to do the harder work of assimilating that knowledge through strategies such
as problem-solving, discussion or debates.”.

In the flipped classroom, the roles and expectations of students and teachers change
where:

e students take more responsibility for their own learning and study core content either
individually or 1n groups before class and then apply knowledge and skills to a range
of activities using higher order thinking,

e significant learning opportunities can be gained through facilitating active learning,

engaging students, guiding learning, correcting misunderstandings and providing
[8]

¥

timely feedback using a variety of pedagogical strategies

e there 1s a greater focus on concept exploration, meaning making and demonstration or
application of knowledge 1n the face-to-face setting as shown below (Figure 5-7).

Educational technologies (See Figure 5-8) are an important feature of the flipped

classroom as they can be used to:

e capture key content for students to access at their own convenience and to suit their
pace of learning (e.g. lecture material, readings, interactive multimedia),

e present learning materials 1 a variety of formats to suit different learner styles and
multimodal learning (e.g. text, videos, audio, multimedia),

e provide opportunities for discourse and interaction in and out of class (e.g. polling
tools, discussion tools, content creation tools),

e convey timely information, updates and reminders for students (e.g. micro-blogging,

announcement tools),
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e provide immediate and anonymous feedback for teachers and students (e.g. quizzes,

polls) to signal revision points,

e capture data about students to analyze their progress and identify ‘at risk’ students
(e.g. analytics).

Concept Exploration
Video/audio recordings,
Content rich websites,
Simulations, Readings etc

Demomtrau_'nnmpplica:tinn Meaning making
Personalised pquec_l:s, Reflective podcast ( students),
Problem based learmning, : i
. . o, Quizzes, Blogging,

R D o Online discussions

Figure 5-7 Learning opportunities of the flipped classroom (adapted from Gerstein)Educational
technologies (See Figure 5-8) are an important feature of the flipped classroom

Classroom
Flip _
Provides
Uses \[wnunity for

Educational Learning
Technology Through Activity
]nﬂuer& Influences
Learning
Environrnment

Figure 5-8 Key elements of a flipped classroom (Strayer)
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constructivist e
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EXERCISES
Multiple Choices
1. MOOC

a. 1s an abbreviation for Massive Open Online Course
b. 1s a distant education
c. was first introduced 1n 2007

d. was emerged as a popular mode of learning in 2012

2. Many MOOCs provide
a. traditional course materials b. interactive user forums
c. problem sets online d. filmed lectures online
3. Early MOOCs
a. use closed licenses for their course material
b. use open licenses for their course material
c. promote the reuse and remixing of resources
d. can be accessed via the web
4. In MOOC:s additional skills can be provided by
a. IT specialists b. platform specialists
c. videographers d. students
5. In order to create a MOOC platform, we can use
a. Elicitus b. Lectora
c. IMC Content Studio d. some other authoring system
6. With MOOC we can asynchronous access to
a. video b. offline forum
c. other learning materials d. online forum
7. Class 2Go :
a. Was developed by MIT b. was developed by Stanford
c. 1s a new MOOC platform d. has sixteen sets of course
8. In the flipped classroom the students should

a. first face to new material inside of class

b. first face to new material outside of class
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c. do the easer work 1n classroom
d. do the harder work 1n classroom

9. In the flipped classroom the students

a. take more responsibility for their own learning

b. can apply knowledge and skills to a range of activities
c. can use higher order thinking

d. should change their own roles

10. Significant learning opportunities can be gained through

a. facilitating active learning b. engaging teachers

c. guiding learning d. providing timely feedback
11. Learning opportunities of the flipped classroom include

a. concept exploration b. meaning making

c. demonstration/application d. all of the above

12. In the flipped classroom we can gate different learning maternials, they are:

a. text b. video c. audio d. multimedia

13. Key elements of a flipped classroom include

a. classroom flip b. learning through activity

c. learning environment d. educational technology
14. AICC 1s :

a. Adobe Illustrator CC b. an 1mage design software

c. used for printing and press industries d. used for making web pages
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CHAPTER 6 PROGRAMMING LANGUAGES
6.1 OVERVIEW OF PROGRAMMING LANGUAGES

A language 1s a system of communication. A programming language consists of all the
symbols, characters, and usage rules that permit people to communicate with computers. Some
programming languages are created to serve a special purpose (e.g. controlling a robot), while
others are more flexible general purpose tools that are suitable for many types of
applications"). However, every programming language must accept certain types of written
instructions that will enable a computer system to perform a number of familiar operations'®.
That 1s, every language must have instructions that fall into the following familiar categories:

(1) Input/output instructions. Required to permit communication between I/O devices
and the central processor, these instructions provide details on the type of input or output
operation to be performed and the storage locations to be used during the operation.

(2) Calculation instructions. Instructions to permit addition, subtraction, multiplication,
and division during processing are, of course, common in all programming languages.

(3) Logic/comparison instruction. These instructions are used to transfer program
control, and are needed in the selection and loop structures that are followed to prepare
programs ..

(4) Storage/retrieval and movement instructions. These instructions are used to store,
retrieve, and move data during processing. Data may be copied from one storage location to
another and retrieved as needed.

But even though all programming languages have an instruction set that permits these
familiar operations to be performed, there’s a marked difference to be found in the symbols,

characters, and syntax of machine languages, assembly languages, and high-level languages'.

1. Machine Languages

A computer’s machine language consists of strings of binary numbers and 1s the only one
the CPU directly “understands”. An instruction prepared in any machine language will have at
least two parts. The first part 1s the command or operation, and it tells the computer what
function to perform. Every computer has an operation code or “op code” for each of its
functions. The second part of the instruction 1s the operand, and 1t tells the computer where to
find or store the data or other instructions that are to be manipulated™. The number of
operands 1n an instruction varies among computers. In a single-operand machine, the binary
equivalent of “ADD 0184” could cause the value in address 0184 to be added to the value
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stored in a register in the arithmetic-logic unit'®. And the programmer writing the instruction
to “ADD 0184” for an early IBM machine would have written:

000100000000000000000000000010111000

In addition to remembering the dozens of code numbers for the commands in the
machine’s instruction set, a programmer was also forced to keep track of the storage locations
of data and instructions. The 1nitial coding often took months, was therefore quite expensive,
and often resulted in error. Checking instructions to locate errors was about as tedious as
writing them initially. And 1f a program had to be modified at a later date, the work involved
could take weeks to finish.

2. Assembly Languages

To ease the programmer’s burden, mnemonic operation codes and symbolic addresses
were developed 1n the early 1950s. One of the first steps in improving the program preparation
process was to substitute letter symbols—mnemonics—for the numeric machine—language
operation codes!”. Each computer now has a mnemonic code, although, of course, the actual
symbols vary among makes and models ®]. Machine language is still used by the computer as
it processes data, but assembly language software first translates the specified operation code
symbol into i1ts machine-language equivalent.

And this improvement sets the stage for further advances. If the computer could translate
convenient symbols into basic operations, why couldn’t 1t also perform other clerical coding
functions, such as assigning storage addresses to data? ] Symbolic addressing 1s the practice
of expressing an address not 1n terms of 1ts absolute numerical location, but rather in terms of
symbols convenient to the programmer.

Programmers no longer assign actual address numbers to symbolic data items as they did
earlier. Now they merely specify where they want the first location in the program to be, and
an assembly language program takes 1t from there, allocating locations for instructions and
datal'”.

This assembly program, or assembler, also enables the computer to convert the
programmer’s assembly language instructions into its own machine code. A program of
instructions written by a programmer in an assembly language 1s called a source program.
After this source program has been converted into machine code by an assembler, 1t’s referred
to as an object program.

A big drawback of assembly languages 1s that they are machine-oriented. That 1s, they are
designed for the specific make and model of processor being used. Programs might have to be

recoded for a different machine.

3. High Level Languages

The earlier assembly programs produced only one machine instruction for each source
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program 1nstruction. To speed up coding, assembly programs were developed that could
produce a variable amount of machine language code for each source program instruction. In
other words, a single macroinstruction might produce several lines of machine language code.
For example, the programmer might write “READ FILE”, and the translating software might
then automatically provide a detailed series of previously prepared machine language
instructions which would copy a record 1nto primary storage from the file of data being read
by the input device!'"!. Thus, the programmer was relieved of the task of writing an instruction
for every machine operation performed.

The development of mnemonic techniques and macroinstructions led, in turn, to the
development of high level languages that are often oriented toward a particular class of
processing problems. For example, a number of languages have been designed to process
problems of a scientific mathematic nature, and other languages have appeared that emphasize
file processing applicationst'.

Unlike assembly programs, high level language programs may be used with different
makes of computers with little modification. Thus, reprogramming expense may be greatly
reduced when new equipment 1s acquired. Other advantages of high level languages are:

(1) They are easier to learn than assembly languages.

(2) They require less time to write.

(3) They provide better documentation.

(4) They are easier to maintain.

(5) A programmer skilled in writing programs 1n such a language 1s not restricted to using

a single type of machine.
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EXERCISES
True/False
1. Computation instructions are common 1n all programming languages.
2. To speed up coding we developed the macro-assembly language.
3. The development of mnemonic techniques and macroinstructions led to the
development of high-level languages.
4. In assembly languages programmers need assign actual address numbers to

symbolic data items.

Assembler converts the assembly language istructions into machine code.

We have some languages that emphasize file processing applications.

Using machine languages we do not need remember a number of binary code.

o0 ~1 O A

Symbolic addressing 1s the practice of expressing an address in terms of symbols

convenient to the programmer.

9. High-level language programs may be used with the same makes of computers

with little modification.
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10. One advantage of high level languages 1s requiring less time to write.

6.2 C,C++, AND C#

C combines the best features of a structured high-level language and an assembly
language—that 1s, 1t’s relatively easy to code (at least compared to assembly language) and it
uses computer resources efficiently!’. Although originally designed as a system programming
language (in fact, the first major program written in C was the UNIX operating system), C has
proven to be a powerful and flexible language that can be used for a variety of applications!”.
It 1s used mostly by computer professionals to create software products.

A newer object-oriented version of C 1s called C++ (See Figure 6-1). C++ includes the
basic features of C, making all C++ programs understandable to C compilers, but has
additional features for objects. classes, and other components of an OOP. There 1s also a visual
version of the C++ language. All in all, C++ is one of the most popular programming

languages for graphical applications.

#include <iostream.h> i

void nain ()

Comments are '

preceded by two __ L //Declare and initialize variables
slashes//. float £5um = 0;
float fHum:
int iCmtr = 0

7/ Imput a rumber, add it to the sum, and repeat
{f until two rambers have been entered
do

{
cont << “Enter number: V. /7 Frompt for input

cin »» fHum:

function or loop are <& £Sum = £Sun + £Nun:
enclosed in {} braces \\;Cm: =iCrkr + 1;
wvhile (iCntr < 2):

The instructions in a

// Print the sun
comt << "The zsum of the rmmbers vou entered iz " << f3um;

—_— —

Figure 6-1 Adding-two-numbers program implemented in C++

C++ fully supports object-oriented programming, including the four pillars of object-
oriented development: encapsulation, data hiding, inheritance, and polymorphism.

The property of being a self-contained unit 1s called encapsulation. With encapsulation,
we can accomplish data hiding. Data hiding 1s the highly valued characteristic that an object
can be used without the user knowing or caring how 1t works internally[3]. Just as you can use
a refrigerator without knowing how the compressor works, you can use a well-designed object
without knowing about its internal data members.

C++ supports the properties of encapsulation and data hiding through the creation of
user-defined types, called classes Y. Once created, a well-defined class acts as a fully

encapsulated entity—it is used as a whole unit ). The actual inner workings of the class
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should be hidden. Users of a well-defined class do not need to know how the class works; they
just need to know how to use it. When the engineers at Acme Motors want to build a new car,
they have two choices: They can start from scratch, or they can modify an existing model.
Perhaps their Star model 1s nearly perfect, but they’d like to add a turbocharger and a
six-speed transmission. The chief engineer would prefer not to start from the ground up. but
rather to say, “Let’s build another Star, but let’s add these additional capabilities. We’ll call
the new model a Quasar [°.” A Quasar is a kind of Star, but one with new features.

C++ supports the 1dea of reuse through inheritance. A new type, which 1s an extension of
an existing type, can be declared. This new subclass 1s said to derive from the existing type
and is sometimes called a derived type . The Quasar is derived from the Star and thus
inherits all its qualities, but can add to them as needed.

C++ supports the 1dea that different objects do “the right thing” through what 1s called
function polymorphism and class polymorphism'®. Poly means many, and morph means form.
Polymorphism refers to the same name taking many forms.

While 1t 1s true that C++ 1s a superset of C, and that virtually any legal C program 1s a
legal C++ program, the leap from C to C++ is very significant”. C++ benefited from its
relationship to C for many years, as C programmers could ease into their use of C++. To really
get the full benefit of C++, however, many programmers found they had to unlearn much of
what they knew and learn a whole new way of conceptualizing and solving programming
problems %

One of the major revisions of the C++ standard, C++11 (formerly known as C++0x), was
approved and released on the 12 August 2011.

In 2014, C++14 (also known as C++1y) was released as a small extension to C++11,
featuring mainly bug fixes and small improvements. It aims at doing what C++03 did to
C++98") The Draft International Standard ballot procedures completed 1in mid-August
20141,

After C++14, a major revision, informally known as C++17, 1s planned for 2017.

The newer version of C 1s C# (pronounced “C sharp”). A hybrid of C and C++, C# 1s
Microsoft’s newest programming language developed to compete directly with Sun’s Java
language. C# 1s an object-oriented programming language designed to improve productivity in
the development of Web applications. The most recent version 1s C# 5.0, which was released
on August 15, 2012.

Microsoft Visual C# 1s Microsoft’s implementation of the C# specification, included in
the Microsoft Visual Studio suite of products **). It is based on the ECMA/ISO specification of
the C# language, which Microsoft also created 14 While multiple implementations of the

specification exist, Visual C# 1s by far the one most commonly used.
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EXERCISES
Multiple choices

1. C language possesses best features of

a. a structured high-level language b. coding relatively easy
c. using computer resources efficiently  d. an assembly language

2. C+ + include the following paillars:

a. encapsulation b. data hiding

c. inheritance d. polymorphism

3. Encapsulation 1s
a. derived from data hiding b. a self-contained unit
c. used to accomplish data hiding d. supported by C+ +

4. Classes in C+ +

a. are user-defined types

b. can be used to support the properties of encapsulation and data hiding
c. act as a fully encapsulated entity
d. like a new car started from scratch

5. A new type

a. 1s a subclass

b. can be derived from an existing type

c. can’t be called a derived type

d. inherits all features of existing type and has additional features
6. Polymorphism in C+ +

a. means the same name taking many forms
b. supports different objects do the right thing
c. has function polymorphism

d. has class polymorphism

7.C++1s
a. object-oriented b. procedure-oriented
c. extended from C d. a superset of C

8. The actual inner workings of the class
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a. should not be hidden b. should be hidden
c. like a “black box” d. don’t like a “black box™
9. C#1s

a. a hybrid of C and C+ +
b. developed to compete indirectly with Sun’s Java language
c. designed to improve productivity for developing Web applications
d. the newer version of C
10. Visual C# 1s
a. MS’s implementation of the C# specification
b. based on the ECMA/ISO specification of the C# language
c. by far the one most commonly used
d. included 1n the MS Visual Studio suite of products

6.3 JAVA

1. Overview of Java

Java 1s a programming language originally developed by James Gosling at Sun
Microsystems (now part of Oracle Corporation) and released in 1995 as a core component of
Sun Microsystems’ Java platform!"!. The language derives much of its syntax from C and C++
but has a simpler object model and fewer low-level facilities. Java applications are typically
compiled to bytecode (class file) that can run on any Java Virtual Machine (JVM) regardless
of computer architecture!®’. Java is a general-purpose, concurrent, class-based, object-oriented
language that 1s specifically designed to have as few implementation dependencies as
possible®!. It is intended to let application developers “write once, run anywhere.” (WORA),
meaning that compiled Java code can run on all platforms that support Java without the need
for recompilation. Java 1s one of the most popular programming languages in use, particularly

for client-server web applications, with a reported 9 million developers.

2. Goals

There were five primary goals in the creation of the Java language:
e It should be “simple, object-oriented and familiar”

e It should be “robust and secure”

e It should be “architecture-neutral and portable™

e It should execute with “high performance”

e It should be “interpreted, threaded, and dynamic”
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3. Java Platform

One characteristic of Java 1s portability, which means that computer programs written in
the Java language must run similarly on any hardware/operating-system platform'*. This is
achieved by compiling the Java language code to an intermediate representation called Java
bytecode, instead of directly to platform-specific machine code. Java bytecode instructions are
analogous to machine code, but are intended to be interpreted by a virtual machine (VM)
written specifically for the host hardware. End-users commonly use a Java Runtime
Environment (JRE) installed on their own machine for standalone Java applications, or 1n a
Web browser for Java applets!™.

Standardized libraries provide a generic way to access host-specific features such as
graphics, threading, and networking.

A major benefit of using bytecode 1s porting. However, the overhead of interpretation
means that interpreted programs almost always run more slowly than programs compiled to
native executables world'®. Just-in-Time compilers were introduced from an early stage that

compile bytecodes to machine code during runtimel”.

4. Java applet

A Java applet 1s an applet delivered to users in the form of Java bytecode. Java applets
can run in a Web browser using a Java Virtual Machine (JVM), or in Sun’s AppletViewer, a
stand-alone tool for testing applets[gl.

Java applets run at speeds comparable to, but generally slower than, other compiled
languages such as C++, but until approximately 2011 many times faster than J avaScript[Q]. In
addition they can use 3D hardware acceleration that 1s available from Java. This makes applets
well suited for non trivial, computation intensive visualizations. When browsers have gained
support for native hardware accelerated graphics in the form of Canvas and WebGL, as well as
Just in Time compiled JavaScript, the speed difference has become less noticeable!'®.

Since Java’s bytecode 1s cross-platform or platform independent, Java applets can be
executed by browsers for many platforms, including Microsoft Windows, UNIX. Mac OS and
Linux. It 1s also trivial to run a Java applet as an application with very little extra code. This
has the advantage of running a Java applet in offline mode without the need for any Internet

browser software and also directly from the integrated development environment (IDE)!*! !
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overhead viR:E
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EXERCISE

Fill in the blanks with using appropriate words of terms found behind this exercise.

1. Java was originally developed at

2. Java derives much of its syntax from

3. are typically compiled to bytecode.

4 Javaisa language.

5. There were in creation of the Java language.

6. should be interpreted.

7. WORA means.

8. 1s an intermediate representation.

9. provide a generic way to access host-specific features.

10. A major benefit of using bytecode 1s

11. End-users commonly use a installed on their own machine for standalone

Java applications.

12. Just-in-Time compilers can bytecode to machine code during runtime.

13. Running Java applet we can use

14. Java applets run generally slower than

15. runs many times slower than Java applets.

16. makes applets well suited for computation intensive visualization.
17. Java’s bytecode 1s

18. Java applets can be executed for

a. five primary goals

b. Java Runtime Environment
c. Sun Microsystem

d. JavaScript

e. Unix, Mac OS, and Linux
f. C and C++

g. Standardized libraries

h. 3D hardware acceleration
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1. Java Virtual Machine

j. write once, run anywhere

k. concurrent, class-based and object-oriented
l. porting

m. cross-platform

n. Java applications

0. Java bytecode

p. Java

q. compiled languages

r. compile

6.4 MARKUP AND SCRIPTING LANGUAGES

There are languages other than programming languages that are used in conjunction with
application development . The majority of these are Web related, as discussed in the next few

sections.

1. HTML and Other Markup Languages

(1) HTML

Most Web pages today are written 1n a markup language. Markup languages are designed
to make 1t possible to transmit documents over a network using minimal line capacity[l].
Instead of sending exact specifications regarding the appearance of a Web page, markup
languages define the structure and layout of a Web page by using a variety of tags'[z]. The most
common markup language for Web pages 1s HTML(Hypertext Markup Language). HTML
uses HTML tags.

When a Web page 1s created—using either a word processor, text editor, or a special Web
site development program—HTML tags are inserted in the appropriate locations within the
Web page’s text. Some tags are used along: others are used in pairs. For example, <b> turns
bolding on for the text that follows up until a tag </b> 1s reached, so the following HTML
statement

<b>This text 1s bolded. </b>

would produce the following when viewed with most Web browsers.
This text is bolded

A Web page and 1its corresponding HITML code are shown in Figure 6-2, with some
common HTML tags.
HTMLS 1s a core technology markup language of the Internet used for structuring and

presenting content for the World Wide Web. As of October 2014, this 1s the final and complete
fifth revision of the HTML standard of the World Wide Web Consortium (W3C) !, The
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previous version, HTML 4, was standardized 1n 1997.

Web page are displayed in browser.
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Figure 6-2 HTML

Its core aims have been to improve the language with support for the latest multimedia
while keeping 1t easily readable by humans and consistently understood by computers and

devices (web browsers, parsers, etc.) . HTMLS5 is intended to subsume not only HTML4, but

also XHTML1 and DOM Level 2 HTMLP!,

In particular, HTMLS adds many new syntactic features. These include the new <video>,
<audio> and <canvas> elements, as well as the integration of scalable vector graphics (SVG)
content (replacing generic <object> tags), and MathML for mathematical formulas'®. These
features are designed to make 1t easy to include and handle multimedia and graphical content
on the web without having to resort to proprietary plugins and APIs. Other page structuring
new elements, such as <main>, <section>, <article>, <header>, <footer>, <aside>,
<nav> and <figure>, are designed to enrich the semantic content of documents. New
attributes have been introduced for the same purpose, while some elements and attributes have
been removed!”). Some elements, such as <a>, <cite> and <menu> have been changed,
redefined or standardized. The APIs and Document Object Model (DOM) are no longer
afterthoughts, but are fundamental parts of the HTMLS specification. HTMLS also defines in

some detail the required processing for invalid documents so that syntax errors will be treated

uniformly by all conforming browsers and other user agents.
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(2) XML

Extensible Markup Language (XML) 1s a markup language that defines a set of rules for
encoding documents in a format which is both human-readable and machine-readable'®!. It is
defined by the W3C’s XML 1.0 Specification and by several other related specifications, all of
which are free open standards.

The design goals of XML emphasize simplicity, generality and usability across the
Internet. It 1s a textual data format with strong support via Unicode for different human
languages'”’. Although the design of XML focuses on documents, it is widely used for the
representation of arbitrary data structures, such as those used in web services.

Several schema systems exist to aid in the definition of XML-based languages, while
many application programming interfaces (APIs) have been developed to aid the processing of
XML data.

(3) .NET

Very closely interrelated with XML 1s Microsoft’s .NET strategy to increase the
convergence of personal computing with the Web'®. In a nutshell, NET is Microsoft’s
platform to implement XML-based Web services. These services allow applications to
communicate and share data over the Internet, regardless of the operating system or

programming language being used.

2. Scripting Languages

(1) JavaScript

HTML 1s principally designed for laying out Web pages that have on moving elements,
much as a desktop-publishing program is designed for laying out printed pages. Thus, HTML
has minimal tools to create Web pages that change as the user looks at them or to enable users
to interact with Web pages on their screens, other than some capabilities with DHTML and
recent HTML enhancements!!. If you want to develop pages with a great deal of dynamic
content, scripting languages, such as JavaScript, may be appropriate. Such languages enable
you to build program instructions, or scripts, directly into a Web page’s code to add dynamic
content. For example, JavaScript 1s commonly used to display submenus or new images when
a menu item 1s pointed to (See Figure 6-3).

JavaScript was originally developed by Netscape to enable Web authors to implement
interactive Web sites. Although it shares many of the features and structures of the full Java
language, 1t was developed independently. When using JavaScript, i1t 1s important to realize
that not all scripting commands work with all browsers!'?. Because of this, make sure that the
important features you add to your site with JavaScript are not browser specific.

(2) PHP

PHP 1s a server-side scripting language designed for web development but also used as a

general-purpose programming language. As of January 2013, PHP was installed on more than
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240 million websites (39% of those sampled) and 2.1 million web servers.
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Figure 6-3 JavaScript

PHP code can be simply mixed with HITML code, or 1t can be used in combination with
various templating engines and web frameworks 5] PHP code is usually processed by a PHP
interpreter, which 1s usually implemented as a web server’s native module or a Common
Gateway Interface (CGI) executable 14 After the PHP code is interpreted and executed, the
web server sends resulting output to 1ts client, usually in form of a part of the generated web
page; for example, PHP code can generate a web page’s HTML code, an 1image, or some other
data. PHP has also evolved to include a command-line interface (CLI) capability and can be
used 1n standalone graphical applications[lﬁ].

The canonical PHP interpreter, powered by the Zend Engine, 1s free software released
under the PHP License!'. PHP has been widely ported and can be deployed on most web
servers on almost every operating system and platform, free of charge.

Despite its popularity, no written specification or standard existed for the PHP language
until 2014, the canonical PHP interpreter 1s as a de facto standard!”. Since 2014, there is
ongoing work on creating a formal PHP specification.

As of 2014, work 1s underway on a new major PHP version named PHP 7.
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9. A scripting language 1s used for developing Web pages with a great deal of
dynamic content.
10. It 1s important to realize that all scripting commands of JavaScript work with all
browsers.
11. HTML)S 1s intended to subsume only HTMLA4.
12. HTMLS5 adds many syntactic features.
13. The APIs and DOM in HTMLS are afterthoughts.
14. XML has a free open standard.
15. XML emphasize simplicity, generality and usability across the Internet.
16. PHP can be used in combination with various template engines and web
frameworks.
17. PHP 1s a client-side scripting language as well.
18. PHP code 1s usually processed by a PHP compiler.
19. After the PHP code 1s executed, the web server sends resulting output to its
client.

20. PHP has been widely ported and can be free of charge.
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CHAPTER 7 DATABASE
7.1 DATABASE CONCEPTS

People often need to retrieve large amounts of data rapidly. An airline agent on the phone
to a client may need to search quickly to find the lowest-cost flight from Atlanta to Toronto.
The registrar of a university may have to scan student records swiftly to find all students who
will graduate in June with a grade-point average of 3.5 or higher!’l. A clerk in a video store
may need to determine if a particular movie 1s available for rental. The type of software used
for such tasks 1s a database management system. Computerized database management systems
are rapidly replacing the paper-based filing systems that people have had to wade through in
the past to find the information their jobs require®. The basic features and concepts of
PC-based relational database software are discussed next, using Microsoft Access as an

example when needed.

1. What Is a Database Program

A database 1s a collection of data that 1s stored and organized in a manner enabling
information to be retrieved as needed. A database management system (DBMS)—also
sometimes called just database software—enables the creation of a database on a computer
and provides easy access to data stored within 1t.

Although not all databases are organized identically, most PC-based databases are
organized into fields, records, and files. A field 1s a single type of data to be stored in a
database, such as a person’s name or a person’s telephone number. A record 1s a collection of
related fields—for example, the ID number, name, address, and major of Phyllis Hoffman (See
Figure 7-1). A file—frequently called a table in PC databases—is a collection of related
records (such as all student address data, all student grade data, or all student schedule data).
The resulting set of related files or tables (such as all student data) comprises the database.

The type of database software found on most PCs 1s the relational database management
system.

2. Creating a Database

A database can contain a variety of objects (See Figure 7-2). The object created first in a
new database 1s the table, then other objects can be created to be used in conjunction with that

table as needed.
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Figure 7-2 A typical database program

When creating a database, the number of tables to be included in the database should be

determined. Then the data items to be stored in each table can be identified so that the
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appropriate field characteristics can be used”™. For each field, the following should be

determined:

(1) Field name (an 1dentifying name unique within the table)

(2) Type of data to be contained in the field (text, numbers, date, etc.)

(3) Field size (how many characters will be needed to store the data)

Once these specifications have been determined, the structure of each table containing the

field specifications (See Figure7-3) can be created.

Prodact Nane Tad Name of the Product . TABLE STRUCTURE
Product Funber Ted, Company—assi gned ~ | |Each field is given name
¥ |Supplier Tt Supplier Nane ¥ 1 |and the size of the
— Rk
Gererd|Lockup | ATl the field are identified
Field Size
Fornat
Inpat IMask
Caphon
Default Value Properties of Product
Validation Bule Name field
Vahidaton Text
Required
Allow Zero Length
Indexed
Urnicode Coropeession :

In the table datasheet view,
fields appear as columns,
and records appear as row

Forms usually display one
record at a time. Records are

added by filling out the form

E PRODACT

e
Hutber Froduct Name |Froduct number Supplier
1 Skis K202 Ellis
2 Boots 211 Ajax Bros
3 Foles K220 Bent Corp

g
*

a (O] 5D

Figure 7-3

Creating a database

After the table structure has been created, data may be entered into the table. Data entry

can be performed in the regular table view—sometimes called the datasheet view, since the

table looks similar to a spreadsheet—or a form can be created and used”!. A form allows you

to view or edit table content in a more formal manner—usually just working with one record at

a time, instead of a full page of records, as in the datasheet view. Figure 7-3 1illustrates entering

data using both methods once the table structure has been created.
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3. Modifying a Database

Once a database table has been created, i1t may need to be modified. Changes may be
made to the table structure or to the data located 1n the table as needed.

(1) Modifying the Table Structure

The table structure needs to be modified only when there are changes to the field
properties. For example, a field may need to be widened to accommodate a name that 1s longer

than anticipated, the wrong field type may have been initially selected, or a new field may
need to be added.

(2) Editing, Adding, and Deleting Records

To make changes to the actual data in a table, the table must first be opened (either using
the table datasheet view or a form), and then the necessary changes can be made. To move to a
particular record to edit its contents, either the arrows and other keyboard directional keys or the
record buttons located at the bottom of the window, can be used (refer again to Figure 7-3) L
Since records are typically added to the end of a table, there 1s usually a New Record button in
the group of record buttons that automatically moves you to a blank record at the end of the
table!®l.

To delete a record, either the Delete key on the keyboard or some type of Delete Record

option on the menu bar 1s used.

4. Queries and Reports

To retrieve information from a database, queries and reports are used. A query 1s a
question, or, in database terms, a request for specific information from the database. A query
takes your instructions about what information you want to find and displays just that

requested information. A report 1s a more formal printout of a table or query result.

NOTES
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KEYWORDS
database 5
DBMS (Data Base Management System)  #{{E/= % ¥ X %
relational database xR A B AEE
field F B
record 10K
file XAF
ID (Identification) iR, RA, F
table &
data 1tem 38 T
table view A LE
data sheet BEE, DEX
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query 1]
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blank record 7 1E3K
menu bar b ]
EXERCISES
Multiple Choices
1. Database management systems can be used to search
a. the lowest-cost flight tickets b. student records
c. video stock d. another useful data
2. MS Access 1s .
a. PC-based b. a DBMS
c. a hierarchical database d. a relational database
3. DBMS 1s

a. a database software

b. an abbreviation for database management system
c. used to create database

d. used to manage database

4. Most PC-based databases are organized into

a. notes b. fields c. records d. files

5. The following can be used as a field

a. user’s name b. user’s telephone number
c. product name d. product supplier
6. A record 1n a database can record the of Mr. Clinton.
a. major b. birth day c. ID number d. address
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7. File 1n a database

a. 1s a collection of related records b. 1s called a table in PC database
c. likes a record d. can be used to build a database

8. Objects 1n a database

a. have a variety of types b. can conjunct with the first created object
c. can be tables for storing data d. can be formed for viewing table data

9. We should determine following specifications for each field

a. database size

b. field size

c. type of data to be contained in the field
d. field name

10. Data entry can be performed in

a. a form b. the regular table view
c. a spreadsheet d. datasheet view

11. Modifying database means

a. changing table structure b. changing data located 1n the table
c. changing field properties d. adding new fields

12. To move to a particular record to edit its contents, we can use
a. a field

b. the arrows

c. keyboard directional keys

d. record buttons located at the bottom of the window

7.2 THE WEB AND DATABASES

Databases are extremely common on the World Wide Web. Virtually all companies that
offer products or corporate information, online ordering, or similar activities through a Web
site use a database. The most common applications involve client-server database transactions,
where the user’s browser is the client software' The use of peer-to-peer information

exchange, however, is increasing'”.

1. Examples of Web Databases in Use

There are scores of examples of how databases can be used on the Web. Databases
facilitate information retrieval and processing, as well as allow more interactive, dynamic
content". Following these sections 1s a discussion and example of how a Web database might
work and a brief look at other Web-database-related 1ssues.

(1) Information Retrieval

By their very nature, databases lend themselves to information retrieval on the Web,
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which 1s, 1n essence, a huge storehouse of data waiting to be retrieved. Data 1s stored in the

database, and Web site visitors can request and view 1t (See Figure 7-4).
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Most c-commerce sites hawve locations

on their Web page—such as the Search

boxes and product categories on the

eb page shown here—that can be used

to locate products for purchase.

Figure 7-4 Information retrieval and e-commerce

(2) E-Commerce and E-Business

Another widely used database application on the Web 1s to support and facilitate
e-commerce. Catalog information, pricing. customer information, shopping cart contents, and
more can be stored in a database to be retrieved on demand using an appropriate script or
program to link the database with the Web site*!. (refer again to Figure7-4).

(3) Dynamic Web Pages

Static Web pages display the same information for everyone, every time the page i1s
displayed, until the Web page file 1s modified. In contrast, the appearance and content of
dynamic Web pages change based on a user’s mput. This mput can be based on selections
specified on a form located on the page or controlled by some other aspect, such as a Java
applet, ActiveX control, or the activities that the user has already performed on the site, such

as clicking a displayed ad or a product’s hyperlink™’.

2. How Web Databases Work

(1) An Example about Database and the Web Work Together
To further 1llustrate more about how databases and the Web can work together, let’s look
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at an example.

The request to retrieve information from or store data into a Web database 1s usually
initiated by the user. Filling out a Web page form, selecting an option from a menu displayed
on a Web page, or clicking an onscreen are common ways database requests are made. The
request 1s received by the Web server, which then converts the request into a database query
and passes 1t on to the database server with the help of intermediary software called
middleware. The database server retrieves the appropriate information and returns it to the
Web server (again, via middleware) where 1t 1s displayed on the user’s screen as a Web page.

These steps are 1llustrated in Figure 7-5.

Fraatinad

Cumrent Hesults: App’ Bugs snd Festures > Page: | contact fom

- =

| [77 | Tools | w MyRowld 7| Mame/ | Email S
g RUERE T  rachel ward  rachel@lilith.com
FUSION mnmewns'l.l | Fan Tz 1 ; : '

SRRy, 5  Maya or maya@chad.com

1. The user fills out the search
box and presses Enter, sending
the user’ = data to the Web serwver.

Oracle Fusion Middleware

#WHY ORACLE?

Oracle Fusion Migdieware 11g1s the #1
application infrastruciure foundation available

DATABASE
SERVER

WEE SERVER

4 The middleware program converts
the query results to HTML and then
the Web serwer displays the results
in the form of a Web page on the
nzer’ S screen.

Z. The Web serwver converts the
data entered by user i1nto a
database query and sends 1t to
the database serwer wvia

middleware 5. The database server performs

the query on the database
and sends the results back to the
Web server.

Figure 7-5 A Web database in action

(2) Middleware

Software that connects two otherwise separate applications—such as a Web server and a
database management system, as in Figure7-5—is referred to as middleware. The most
common types of middleware used to interface between a database and a Web page are CGI

and API scripts. A newer scripting language becoming increasingly more popular 1s PHP and
ASPl
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PHP (Personal Home Page)
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All companies offering on line services use the database via Web sites.

mode and peer-to-peer mode.

There are two types of Web-based database applications, they are client-server

A Web site visitor can require to access a database for retrieving information.
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To link a database with a Web site we should use an appropriate script.

The content of static Web page can be changed by a user’s command.

We can use Java applet or ActiveX control to change the content of a Web page.

There are four common ways to require database.

The request of retrieving information 1s launched by the Web server.

A S A L

In an action of Web database, the database server converts the user’s request into a

database query.
10. Software that connects a Web server and a DBMS 1s called middleware.

7.3 MySQL

MySQL 1s as of July 2013 the world’s second most widely used relational database
management system (RDBMS) and most widely used open-source RDBMS. It 1s named after
co-founder Michael Widenius’s daughter, My, The SQL acronym stands for Structured
Query Language.

The MySQL development project has made its source code available under the terms of
the GNU General Public License, as well as under a variety of proprietary agreements”.
MySQL was owned and sponsored by a single for-profit firm, the Swedish company MySQL
AB, now owned by Oracle Corporation.

MySQL 1s a popular choice of database for use in web applications, and 1s a central
component of the widely used LAMP open source web application software stack Bl LAMP is
an acronym for “Liux, Apache, MySQL, Perl/PHP/Python.” Free-software-open source
projects that require a full-featured database management system often use MySQL.

For proprietary use, several paid editions are available, and offer additional functionality.
Applications which use MySQL databases include: TYPO3, MODx, Joomla, WordPress,
phpBB, MyBB, Drupal and other softwarel”. MySQL is also used in many high-profile,
large-scale websites, including Google (though not for searches), Facebook, Twitter, Flickr,

and YouTubel™l.

1. Interfaces

MySQL 1s a relational database management system (RDBMS), and ships with no GUI
tools to administer MySQL databases or manage data contained within the databases. Users
may use the included command line tools, or use MySQL “front-ends”, desktop software and
web applications that create and manage MySQL databases, build database structures, back up
data, inspect status, and work with data records'®. The official set of MySQL front-end tools,
MySQL Workbench 1s actively developed by Oracle, and 1s freely available for use.
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2. Graphical

The official MySQL Workbench 1s a free integrated environment developed by MySQL
AB, that enables users to graphically administer MySQL databases and wvisually design
database structures!”). MySQL Workbench replaces the previous package of software, MySQL
GUI Tools®. Similar to other third-party packages, but still considered the authoritative
MySQL front end, MySQL Workbench lets users manage database design & modeling, SQL
development (replacing MySQL Query Browser) and Database administration (replacing
MySQL Administrator) ©..

MySQL Workbench 1s available in two editions, the regular free and open source
Community Edition which may be downloaded from the MySQL website, and the proprietary
Standard Edition which extends and improves the feature set of the Community Edition!".

Third-party proprietary and free graphical administration applications (or “front ends”)
are available that integrate with MySQL and enable users to work with database structure and

data visually!'!

3. Deployment

MySQL can be built and installed manually from source code, but this can be tedious so
it 1s more commonly installed from a binary package unless special customizations are
required. On most Linux distributions the package management system can download and
install MySQL with minimal effort, though further configuration 1s often required to adjust
security and optimization settings.

Though MySQL began as a low-end alternative to more powerful proprietary databases,
it has gradually evolved to support higher-scale needs as well. It 1s still most commonly used
in small to medium scale single-server deployments, either as a component in a LAMP-based

web application or as a standalone database server (See Figure 7-6). Much of MySQL’s appeal
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Web server i RAM Attacks
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Figure 7-6 LAMP software bundle, displayed here together with Squid
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originates 1n 1ts relative simplicity and ease of use, which 1s enabled by an ecosystem of open
source tools such as phpMyAdmin''*. In the medium range, MySQL can be scaled by
deploying 1t on more powerful hardware, such as a multi-processor server with gigabytes of
memory.

There are however limits to how far performance can scale on a single server, so on
larger scales, multi-server MySQL deployments are required to provide improved performance
and reliability!"*). A typical high-end configuration can include a powerful master database
which handles data write operations and multiple slaves that handle all read operations''*. The
master server synchronizes continually with 1its slaves so in the event of failure a slave can be
promoted to become the new master, minimizing downtime. Further improvements in
performance can be achieved by caching the results from database queries in memory using
memcached, or breaking down a database into smaller chunks called shards which can be

spread across a number of distributed server clusterst™.
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chunk B AR, FFh
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EXERCISES
Fill in the blanks with appropriate words or phrases found behind this exercise.
1. MySQL i1s as of July 2013 most widely used RDBMS.
2. Structured Query Language can be abbreviated to the
3. We can use MySQL’s source code under a variety of
4. MySQL 1s for use 1n web applications.
5. 1s also used 1n many high-profile, large-scale website.
6. MODx 1s an application framework of
7. MySQL Workbench 1s a tools.
8. If we want to manage MySQL databases graphically, a official needs to buy.
9.

MySQL Workbench replaces
10. MySQL Workbench has two editions, they are
11. MySQL can integrate with
12. The better way to install MySQL 1s from

13. MySQL 1s still most commonly used in :
14. 1s a MySQL database administrative tool PHP-based and Web-based.
15. A typical high-end configuration of MySQL requires
16. We can improve the performance of MySQL by using
a. MySQL
b. small to medium scale single-server deployments
c. MySQL Workbench

d. the world’s second

¢. memcache

f. Community Edition and Standard Edition

g. a powerful master database with multiple slaves
h. a popular choice of database

1. GUI

. phpAdmin

k. the third-party proprietary applications

. SQL

m. MySQL GUI Tools

n. proprietary agreements

0. a binary package
p. official set of MySQL front-end
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CHAPTER 8
OFFICE AUTOMATION SOFTWARE

8.1 THE BASICS OF OFFICE AUTOMATION SOFTWARE

When you use any type of application software program, such as a word processor, to
type a letter or a tax preparation program to prepare your taxes, there are some basic concepts
and functions you need to be familiar with!". These include common document-handling tasks,
the concept of the software suite, ownership rights for the software you use, and how to get
help while you work with the program. These topics and some features are discussed in the

next few sections.

1. Basic Concepts of Office Automation Software

(1) Document-Handling Operations'

While some document-handling operations are specific for a particular application
program, some—such as the concept of opening a document, saving it, and printing i1t—are
fairly universal™. A few of the most common document-handling operations are described in
Figure 8-1, with examples of the icons used to perform the operations in Windows’

applications.

Allows you to create a new blank document, or possibly create a
Start a new document [ ] new document from a predefined template. The document will
be stored just in RAM until 1t is saved onto a disk

Opens a previously saved document from a disk, usually for
l-ifar editing or printing. Any changes made to the document will be

stored just in RAM until the document i1s saved back onto the
disk

Open a document

Save a document n Saves the current version of the document to a disk

Prints the current version of the document onto paper. Some
Print a document & programs give you a variety of print options, such as to print the
_ entire document or just specified pages

Removes the document from RAM. Any changes made to the
Close a document il| document are lost if the document wasn’t saved to disk before it
was closed

Figure 8-1 Common document handling tasks

In general, the commands to perform these operations are the same or very similar in all

GUI (Graphical User Interface) programs. Because almost everyone needs fast access to
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document-handling commands, these operations are usually located on easy-to-reach menus or
toolbars.

(2) Software Suites

Most office-oriented programs, such as word processors and spreadsheets, are sold
bundled together with other related application software in a software suite. The dominant
leader 1n suite sales for office application 1s Microsoft Office. The high-end edition of this
package bundles Word (for word processing), Excel (for spreadsheet work), PowerPoint (for
presentation graphics), Access (for database management), together with several other
programs such as FrontPage (for Web site development).

One of the biggest advantages to using a software suite 1s being able to transport or share
documents or parts of documents from one program to another. For instance, let’s say you are
writing a letter in your word processing program, and you want to insert a spreadsheet table.
You can launch (start) your spreadsheet program, locate the particular table you want in a
stored worksheet, and then copy and paste the table into your letter—all without ever closing

the word processing program (See Figure 8-2).
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spreadsheet program. |8 Finance 5 22,788 |
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InfoErrialsen ] .
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@
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[Eams o | ]
I"H hl ot [rk 'Bﬂl n-_r,--:fr_.

Figure 8-2 Application integration
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(3) Online Help

Most people run into problems or need some help with a feature as they work with a
software program. To provide help without forcing you to leave your computer screen, most
application programs have an online help feature. Programs employ a variety of tools to

provide online assistance. Some of the possible configurations are illustrated in Figure 8-3.
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topics when opened. inteiret, E-mad, and Communications | 2 Notes # N
) Working with Programs ] » After you start a program, What would you like to do?
ﬂ Programe overvsw | buttan representing the program
Add a progism . appears on the taskbar, To switch —— e
P a pogam { from one running program te [vpe your question here and
e another, click its taskbar button, hen dick Search
e : » [f a program doesn't appear an —
Selecting a topic displays the | b S < the Programs menw or one of :
= . ; submenus, you can p i
(7] Shase mbormation betwesn peograms : ;tn.d:-n.;;pgm-mmmm e \4 7
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see the topic you want, select it Natural language help allows you
to display the matching to type questions in sentence
information. format; appropriate help topics are
4 general prefererces for how then displayed.
Word checks speling and gramma
1l P Specfy & prafervad spoling for a
* | Bl INDEX
j & S inskining s galiognd An index feature lets you select | & FIGURE 7:5
P — a help w!:-ic ﬁnm a large Online help. Most applica-
| aiphabetical list. tion programs have online
| help available in one or more
formats.

Figure 8-3 Online help

(4) Ownership and Distribution Rights

Sensitive questions sometimes arise about ownership and user rights regarding software
products. Typically, a software maker or publisher develops a program, secures a copyright on
it, and then retains ownership of all rights to that program'*. The publisher then dictates who
can use, copy, or distribute the program. The various classes of ownership and allowable use
are discussed next.

(D Proprietary Software

Many of the systems software and application program used today are proprietary
software. This means that someone owns the rights to the program, and the owner expects
users to buy their own copies.

(2) Shareware

Some software 1s available as shareware. While you don’t have to pay to install and try

out shareware, most shareware specifies that you need to pay to continue to use the software
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after the trial period—often one month—expires.
(3 Freeware
Freeware, or public-domain software, refers to programs that you can use and share with

other free of charge.

2. Common Features of Office Automation Software

A user interface 1s the portion of the application that you work with. Most applications
use a GUI that displays graphical elements called icons to represent familiar objects and a
mouse”. The mouse controls a pointer on the screen that is used to select items such as icons.
Another feature 1s the use of windows to display information. A window 1s simply a
rectangular area that can contain a document, program, or message. (Do not confuse the term
window with the various versions of Microsoft’s Windows operating systems, which are
programs.) More than one window can be opened and displayed on the computer screen at
one time.

Most software programs including Microsoft Office 2010, have menus, dialog boxes,
toolbars, and buttons (See Figure 8-4). Menus present commands that are typically displayed
in a menu bar at the top of the screen. When one of the menu 1tems 1s selected, an additional
list of menu options or a dialog box that provides additional information and requests
user input may appear[ﬁl. Toolbars typically are below the menu bar. They contain small

graphic elements called buttons that provide shortcuts for quick access to commonly used

commands.
Button Gallery
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of our sales and manufacturing workforce world-wide. The new executive leadership
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optimize our inventory, sales Ireland Robert O'Hara Galway
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the widget industry.

Corporate-wide upgrade to Office 2007
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Figure 8-4 Microsoft Office Word 2007
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The newest Office version, Microsoft Office 2010, has already a redesigned interface that
is intended to make it easier for users to find and use all the features of an application'”. This
new design introduces ribbons, contextual tabs, galleries, and more'®.

(1) Ribbons replace menus and toolbars by organizing commonly used commands into a
set of tabs. These tabs display command buttons that are the most relevant to the tasks being
performed by the user.

(2) Contextual tabs are tabs that appear automatically. These tabs only appear when they
are needed and anticipate the next operations to be pre-formed by the user.

(3) Galleries simplify the process of making a selection from a list of alternatives'. This

1s accomplished by replacing many dialog boxes with visual presentations of potential results.
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button il
list of menu ESR1FS
shortcut g (7))
ribbon & HE
tab U6
contextual tab PR EmF
gallery B
presentation P, &, EH, I
EXERCISES
Multiple Choices
1. Basic concepts and functions of the office automation software include
a. common document-handling tasks b. software suite
c. ownership rights d. how to get help
2. The following concepts for document-handling are universal
a. opening a document b. saving a document
c. turning on a computer d. printing a document

. Microsoft Office includes the following software

. Online help 1s a tool that

. Proprietary software can be

a. Word b. Excel c. PowerPoint d. Access

. If we want to insert a spreadsheet table into a letter written by using the Word, we should

a. not be able to use the Excel b. be able to use the Excel

c. locate the particular table d. copy and paste the table into our letter

a. provides online assistance
b. provides help with forcing you to leave your computer screen
c. provides help without forcing you to leave your computer screen

d. has a table-of-contents feature

a. a system software b. an application program
c. owned by 1ts maker only d. owned by its buyer
. Although shareware 1s a software that you can install and use, but most shareware specifies
that
a. you need to pay for a trial period b. you don’t need to pay for a trial period
c. you need to pay for a long term d. you don’t need to pay for a long term

. Freeware 1s a

a. public-domain software

b. program you can share with others free of charge
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Cc. program you can use after buying it
d. program you can use free of charge

9. Icons

a. are graphical elements

b. are used to represent familiar objects and a mouse

c. can be selected by a pointer which 1s controlled by a mouse
d. can be used to replace commands

10. A window 1s

a. simply a rectangular area
b. one type of Windows operating system
c. used to contain a document, program, or massage
d. used to display some objects or elements
11. Microsoft Office 2010 has

a. menus b. dialog boxes c. toolbar d. buttons

12. The newest Office version introduces

a. ribbons b. contextual tabs c. galleries d. others

8.2 MICROSOFT OFFICE 2013

Microsoft Office 2013 (formerly Office 15) 1s a version of Microsoft Office, a
productivity suite for Microsoft Windows. It 1s the successor of Microsoft Office 2010 and
includes extended file format support, user interface updates and support for touch among its
new features. Office 2013 1s suitable for [A-32 and x64 systems and requires Windows 7,
Windows Server 2008 R2 or a later version of either [\, A version of Office 2013 comes
included on Windows RT devices 1%,

Microsoft Office 2013 comes in twelve different editions, including three editions for
retail outlets, two editions for volume licensing channel, five subscription-based editions
available through Microsoft Office 365 program, the web application edition known as Office
Web Apps and the Office RT edition made for tablets and mobile devices B3]

On February 25, 2014, Microsoft Office 2013 Service Pack 1 (SP1) was released.”

1. New features

Office 2013 1s more cloud-based than previous versions; a domain login, Office 365
account, or Microsoft account can now be used to sync Office application settings (including
recent documents) between devices, and users can also save documents directly to their
SkyDrive account!™.

New features include a new read mode in Microsoft Word, a presentation mode 1n

Microsoft PowerPoint and improved touch and inking 1n all of the Office programs. Microsoft
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Word can also 1nsert video and audio from online sources as well as the capability to broadcast

documents on the Web. Word and PowerPoint also have bookmark-like features which sync

the position of the document between different computers.
The Office Web Apps suite was also updated for Office 2013, introducing additional

editing features and interface changes.
Other features of Office 2013 include:

Flatter look of the Ribbon interface and subtle animations when typing or selecting
(Word and Excel)

A new visualization for scheduled tasks in Microsoft Outlook

Remodeled start screen

New graphical options 1n Word

Objects such as mmages can be freely moved; they snap to boundaries such as
paragraph edges. document margin and or column boundaries

Online picture support with content from Office.com, Bing.com and Flickr (by
default, only images in public domain) *

Ability to return to the last viewed or edited location in Word and PowerPoint

New slide designs, animations and transitions in PowerPoint 2013

Support for Outlook.com and Hotmail.com in Outlook
Support for integration with Skype, Yammer and SkyDrive[T]
IMAP special folders support™™

Figure 8-5 shows the lineup of Microsoft Office 2013 1cons.

E a\z
Figure 8-5 Lineup of Microsoft Office 2013 icons, from left to right: Word, Excel,
PowerPoint, Outlook, Access, OneNote, Publisher, Lync and InfoPath

v g

FEPRL

2. Editions

As with previous versions, Office 2013 1s made available in several distinct editions

aimed towards different markets. All traditional editions of Microsoft Office 2013 contain

Word, Excel, PowerPoint and OneNote and are licensed for use on one computer.
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Five traditional editions of Office 2013 were released:

Home & Student: This retail suite includes the core applications Word, Excel,
PowerPoint, and OneNote!

Home & Business: This retail suite includes the core applications Word, Excel,
PowerPoint, and OneNote plus Outlook!"".

Standard: This suite, only available through volume licensing channels, includes the

core applications Word, Excel, PowerPoint, and OneNote plus Outlook and
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Publisher!'!).

e Professional: This retail suite includes the core applications Word, Excel, PowerPoint,
and OneNote plus Outlook, Publisher and Access!'?.

e Professional Plus: This suite, only available through volume licensing channels,

includes the core applications Word, Excel, PowerPoint, and OneNote plus Outlook,
Publisher, Access, InfoPath and Lync[m.
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.
. Microsoft Office 2013 1s the of Microsoft office 2010.
. Microsoft Office 2013 has the following new features:

. Microsoft Office 2013 requires using
. Microsoft Office 2013 has editions.

. IA (Intel Architecture)-32 belongs to 32-bit edition of
. Microsoft Office 2013 has three editions for

. If we want to use the subscription-based editions of Microsoft Office 2013, we should have

aid of

8. Office Web Apps 1s the edition.
9. Office 365 1s an application suite of

~1 O o B W P

10. In Office 2013 users can save documents directly to their account.
11. We can insert video and audio from into Microsoft Word.
12. Microsoft Outlook has a new feature of for scheduled tasks.

13. IMAP 1s an abbreviation for
14. Comparing edition of Home & Student with edition of Home & Business, we found that

the successor has one more feature, it 1s

15. Through volume licensing channels we can use editions.
16. The last edition of outlook 1s

a. X86 architecture

b. Outlook

c. SkyDrive

d. successor

e. web application

f. Outlook 2013

g. Windows 7

h. visualization

1. Microsoft Office 365 program
j. Extended file format, user interface updates and touch support
k. Standard and Professional Plus
1. on line sources

m. retail outlets

n. cloud-based platform

0. 12

p- Internet Mail Access Protocol
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8.3 MICROSOFT OFFICE MOBILE

Microsoft Office Mobile 1s a free office suite by Microsoft for mobile devices. It 1s meant
to be compatible with desktop versions of the office suite.

Core applications include Word Mobile, Excel Mobile, and PowerPoint Mobile. Other
non-core Office applications, like Lync Mobile, OneNote Mobile, and SharePoint Newsfeed
are available for download from mobile app stores!".

Windows Phone 8 ships with an updated version of the Office Mobile suite, consisting of
mobile versions of Word, Excel, PowerPoint, and OneNotel?!. In comparison to their Windows
Phone 7 versions, the new versions add an improved Office Hub interface that can sync
recently opened and modified documents (including changes to documents stored via Office
365 and SkyDrive), a separated OneNote app with additional features (such as voice notes),
and improved document editing and viewing functionality®.

In June 2013, Microsoft released a version of Office Mobile for 1Phone: it 1s similar to the
Windows Phone version, but originally requires an Office 365 subscription to use. A version
for Android smartphones was released 1in July 2013; 1t, too, originally needed Office 365 for
usel*!.

Apps for 1Pad and Android tablet computers were released in March 2014 and January
2015, respectively'™. These, along with their smartphone equivalents, have been made free for
personal use, though certain premium features have been paywalled and require Office 365,
which includes licensing of the apps for business use!®.

Windows 10 Mobile, set for release later in 2015, will come with brand new Office apps,

and making use of the “universal app” platform pioneered with Windows 10"

1. Word

Word Mobile 1s a word processor that allows creating and editing documents. It supports
basic formatting, such as bolding, changing font size, and changing colors. It can add
comments, but can’t edit documents with tracked changes. It can’t open password protected
documents, change the typeface, text alignment, or style: create bulleted lists; insert pictures:
or undo. Footnotes, endnotes, headers, footers, page breaks, certain indentation of lists, and
certain fonts, while not displayed nor able to be inserted while working on a document 1n
Word Mobile, are retained if the original document has them'®. In addition to the features of
the 2013 version, the 2007 version on Windows Mobile also has the ability to save documents
in the Rich Text Format and open legacy PSW (Pocket Word) Pl Furthermore, it includes a

spell checker, word count tool, and a “Find and Replace” command.

220




oY) OFFICE AUTOMATION SOFTWARE

2. Excel

[10

Excel Mobile is a spreadsheet program that can edit XLSX files!'”. It can edit and format

text 1n cells, calculate formulas, search within the spreadsheet, sort rows and columns, freeze

1] 1t can’t add columns or rows

panes, filter the columns, add comments, and create charts
except at the edge of the document, rearrange columns or rows, delete rows or columns, or add
spreadsheet tabs. Protection settings, zoom settings, autofilter settings, certain chart formatting,

hidden sheets, and other features are not supported on Excel Mobile.

3. PowerPoint

PowerPoint Mobile 1s included with Windows Mobile 5.0. It 1s a presentation program
capable of reading and editing Microsoft PowerPoint presentations, although authoring
abilities are limited to adding notes, editing text, and rearranging slides. It can’t create new
presentations. Versions of PowerPoint Mobile for Windows Phone 7 can also watch

presentation broadcasts streamed from the Internet.

4. OneNote

Microsoft OneNote Mobile was first released in Windows Mobile 6. Microsoft
OneNote Mobile 1s included in the “Office Hub” in Windows Phone 7. but got a standalone
application in Windows Phone 8. Still, it was listed in the Microsoft Office Mobile license as a
core application. It features integration with Office Lens, an application that can capture
whiteboards, blackboards, digital copies and documents on pieces of paper and allow users to
edit them in Microsoft OneNote Mobile!"! Every note 1s automatically time-stamped and can
be filled with words. pictures and recorded audio. It includes features like “to-do lists™ but

only has a limited option for formatting and layouts and includes no additional fonts!"*.
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EXERCISES
True/False
1. Microsoft Office Mobile 1s compatible with desktop version of the office suite.
2. Core applications of Office Mobile include Word Mobile, PowerPoint Mobile and
Lync Mobile.
3. Windows Phone 8 1s an operating system used for smartphones.
4. Windows Phone 7 adds an improved Office Hub interface.
5. Office Mobile for 1Phone requires an Office 365 subscription to use.
6. Apps for 1Pad and Android tablet computers have been made free for personal
use.
7 Windows 10 Mobile will have brand new Office apps.
8 Using Word Mobile we can edit documents with tracked changes.
: With Word Mobile we can open password protected documents.
10. When we work on a document in Word Mobile, 1ts content can be displayed.
11. RTF stands for Rich Text Format.
12. With Excel Mobile we can edit text in smartphone.
13. With Excel Mobile we can add rows and columns 1n any places of a document.
14. Excel Mobile supports certain chart formatting.
15. With PowerPoint Mobile we can create a new presentation.
16. OneNote Mobile in Windows Phone 8 1s a standalone application.
17. OneNote Mobile 1s a core application 1n Office Mobile.
18. We can fill into note of the OneNote Mobile with words, pictures and recorded
audio.
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CHAPTER 9 MULTIMEDIA

91 MULTIMEDIA AND ITS MAJOR CHARACTERISTICS

1. Definition

Multimedia refers to content that uses a combination of different content forms. This
contrasts with media that use only rudimentary computer displays such as text-only or
traditional forms of printed or hand-produced material. Multimedia includes a combination of

text, audio, still images, animation, video, or interactive content forms, as shown in Figure 9-1.

", hﬂ_-'l'. [ ]
the il Ly wihialy o~
me e g Pt e "f'} -
ek aemm o e Db G i
o AP e s -
o comri e ot Tube, .

IR o b GRS D O "

Fpe

Text Audio Still Images

Animation _ Interactivity
Footage

Figure 9-1 Examples of individual content forms combined in multimedial’]

Multimedia can be recorded and played, displayed, dynamic. interacted with or accessed
by information content processing devices, such as computerized and electronic devices, but
can also be part of a live performance!”. Multimedia devices are electronic media devices used
to store and experience multimedia content. Multimedia 1s distinguished from mixed media in
fine art; by including audio, for example, 1t has a broader scope. The term “rich media” 1s

synonymous with interactive multimedia. Hypermedia scales up the amount of media content

in multimedia application.

2. Categorization of multimedia

Multimedia may be broadly divided into linear and non-linear categories. Linear active
content progresses often without any navigational control for the viewer such as a cinema
presentation[ﬂ. Non-linear uses interactivity to control progress as with a video game or

self-paced computer based training. Hypermedia 1s an example of non-linear content.



CHAPTER 9

3. Major characteristics of multimedia

Multimedia presentations may be viewed by person on stage, projected, transmitted, or
played locally with a media player. A broadcast may be a live or recorded multimedia
presentation. Broadcasts and recordings can be either analog or digital electronic media
technology. Digital online multimedia may be downloaded or streamed. Streaming multimedia
may be live or on-demand.

Multimedia games and simulations may be used in a physical environment with special
effects, with multiple users 1in an online network, or locally with an offline computer, game
system, or simulator'".

The various formats of technological or digital multimedia may be intended to enhance
the users’ experience, for example to make 1t easier and faster to convey information. Or 1n
entertainment or art, to transcend everyday experience’..

Enhanced levels of interactivity are made possible by combining multiple forms of media
content. Online multimedia 1s increasingly becoming object-oriented and data-driven, enabling
applications with collaborative end-user innovation and personalization on multiple forms of
content over time!®. Examples of these ranging from multiple forms of content on Web sites
like photo galleries with both 1mages (pictures) and title (text) user-updated, to simulations
whose events, 1llustrations, animations or videos are modifiable, allowing the multimedia
“experience” to be altered without reprogramming!”. In addition to seeing and hearing, haptic
technology enables virtual objects to be felt. Emerging technology involving illusions of taste

and smell may also enhance the multimedia experience.

NOTES

1] video footage, Ay B, A, ARG, B WLE 9-1).

1 KA, 1128 4 Multimedia can be-+-but can also be- -+, F1[a]4di A FH such as 5 | SR [F7 15
| progress WAL 4 5)iA] .

| KA. Ao 3 4 with 51 S5 ARE

| TSR, M) Eng T FEIEANETE

] K%J. enabling---, ILAE R EAEIRTE .

7] Kh). FEn)458) 0k Examples of---are modifiable, 1L ranging from-:+, to--- 4>
R AEE T, 1 allowing-+- hy BLLE 3 RETEAEIRTE .

: U\I : u...l : LI : wl : MI

KEYWORDS
rudimentary EAR, MFW
animation ]
rich media B, Zuiik
Synonymous [ X Hy, & T8 HY

225




WEILZGE (FRR)

hypermedia A8 AR
convey feik, 4
collaborative efEny, HIEH
simulation B, (FE
streaming multimedia % 3 AR, T AR
live LA, B
object-oriented T ] X AR Y
data-driven A8 I 3 By
haptic figh . B
EXERCISES
Multiple choices.

1. Multimedia refers to use

a. only rudimentary computer displays  b. a combination of different content forms
c. a single content form only d. many kinds of digital medium

2. Multimedia includes a combination of

a. text b. st1ll images c. video d. interactive content forms
3. Multimedia devices are devices.

a. computerized b. electronic c. analog only d. digital
4. There are several multimedia forms in this text, they are media.

a. super b. hyper c. rich d. mixed
5. Multimedia can be by information content processing devices.

a. recorded b. played c. displayed d. accessed

6. The content forms 1n multimedia can be

a. mouse b. video footage  c. animation d. audio

7. Non-linear multimedia

a. uses 1nteractivity to control progress

b. does not need any navigational control when 1ts active content progresses
c. has an example of hypermedia

d. has a typical application which 1s video game

8. Multimedia presentations may be

a. transmitted b. projected c. played d. viewed

9. Right now emerging technology in multimedia involves

a. seeing b. hearing c. tasting d. smelling

10. Online multimedia will enable

a. applications with collaborative end-user innovation
b. applications with personalization

c. the multimedia “experience” to be altered without reprogramming
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d. virtual objects to be felt

9.2 USAGE/APPLICATION

Multimedia finds 1ts application 1n various areas including, but not lmted to,
advertisements, art, education, entertainment, engineering, medicine, mathematics, business,
scientific research and spatial temporal applications. Figure 9-2 shows a presentation using
PowerPoint. Figure 9-3 shows a virtual reality using multimedia content. Figure 9-4 shows a

multimedia-terminal in Dresden (Germany).

Figure 9-2 A presentation using Powerpoint. Corporate presentations

may combine all forms of media content

Figure 9-3 Virtual reality uses multimedia content. Applications and
delivery platforms of multimedia are virtually limitless

Several examples are as follows:

1. Creative industries

Creative industries use multimedia for a variety of purposes ranging from fine arts, to
entertainment, to commercial art, to journalism, to media and software services provided for

any of the industries listed below!'!. An individual multimedia designer may cover the
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spectrum throughout their career. Requests for their skills range from technical, to analytical,

to creative.

Figure 9-4 Multimedia-Terminal in Dresden (Germany)

2. Commercial uses

Much of the electronic old and new media used by commercial artists and graphic
designers 1s multimedia. Exciting presentations are used to grab and keep attention 1in
advertising. Business to business, and interoffice communications are often developed by
creative services firms for advanced multimedia presentations beyond simple slide shows to
sell 1deas or liven-up training[?‘]. Commercial multimedia developers may be hired to design

for governmental services and nonprofit services applications as well.

3. Entertainment and fine arts

In addition, multimedia 1s heavily used in the entertainment industry, especially to
develop special effects in movies and animations (VFX, 3D animation, etc.)®). Multimedia
games are a popular pastime and are software programs available either as CD-ROMs or
online. Some video games also use multimedia features. Multimedia applications that allow
users to actively participate instead of just sitting by as passive recipients of information are
called Interactive Multimedial®. In the Arts. there are multimedia artists, whose minds are
able to blend techniques using different media that in some way incorporates interaction with

the viewer™.
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4. Education

In Education, multimedia 1s used to produce computer-based training courses (popularly
called CBTs) and reference books like encyclopedia and almanacs'®. A CBT lets the user go
through a series of presentations, text about a particular topic, and associated illustrations in
various mformation formats. Edutainment 1s the combination of education with entertainment,
especially multimedia entertainment.

Learning theory 1n the past decade has expanded dramatically because of the introduction
of multimedia. Several lines of research have evolved (e.g. Cognitive load, Multimedia
learning, and the list goes on)[?]. The possibilities for learning and instruction are nearly

endless.

S. Journalism

Newspaper companies all over are also trying to embrace the new phenomenon by
implementing its practices in their work!™. While some have been slow to come around, other
major newspapers like The New York Times, USA Today and The Washington Post are setting
the precedent for the positioning of the newspaper industry in a globalized world™’.

News reporting 1s not limited to traditional media outlets. Freelance journalists can make
use of different new media to produce multimedia pieces for their news stories. It engages
global audiences and tells stories with technology, which develops new communication

techniques for both media producers and consumers.

6. Engineering

Software engineers may use multimedia in Computer Simulations for anything from
entertainment to training such as mulitary or industrial tramning. Multimedia for software
interfaces are often done as a collaboration between creative professionals and software

engineers.

7. Industry

In the Industrial sector, multimedia 1s used as a way to help present information to
shareholders, superiors and coworkers. Multimedia 1s also helpful for providing employee
training, advertising and selling products all over the world via virtually unlimited web-based

technology.

8. Mathematical and scientific research

In mathematical and scientific research, multimedia 1s mainly used for modeling and
simulation. For example, a scientist can look at a molecular model of a particular substance

and manipulate 1t to arrive at a new substance.
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9. Medicine

In Medicine, doctors can get trained by looking at a virtual surgery or they can simulate
how the human body 1s affected by diseases spread by viruses and bacteria and then develop

techniques to prevent it!"®. Multimedia application like virtual surgeries also help doctors to

get practical training.
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.

1. An individual multimedia may cover the spectrum throughout their career.

2. Exciting presentations are used to grab and keep attention in

3. Multimedia games are a popular pastime and are software programs available either as
CD-ROMs or

4. Learning theory in the past decade has expanded dramatically because of the introduction
of

5. Freelance can make use of different new media to produce multimedia pieces for

their news stories.

6. In mathematical and scientific research, multimedia 1s mainly used for and
simulation.
7. Multimedia application like virtual surgeries also help to get practical training.

8. Software engineers may use multimedia in

9. Multimedia 1n the industries 1s helpful for providing employee

10. Corporate presentations may combine all forms of

11. Applications and delivery platforms of multimedia are

12. In this text we present kinds of multimedia applications.

a. journalists

b. doctors

c. advertising

d. computer simulations

e. multimedia

f. designer

g. traming, advertising and selling products
h. nine

1. online
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j. virtually limatless
k. media content

l. modeling

9.3 MULTIMEDIA NETWORKING

Many applications, such as video mail, video conferencing, and collaborative work
systems, require networked multimedia. In these applications, the multimedia objects are
stored at a server and played back at the client’s sites. Such applications might require
broadcasting multimedia data to various remote locations or accessing large depositories of
multimedia sources'!. Multimedia networks require a very high transfer rate or bandwidth,
even when the data 1s compressed. Traditional networks are used to provide error-free
transmission. However, most multimedia applications can tolerate errors in transmission due to
corruption or packet loss without retransmission or correction. In some cases, to meet
real-time delivery requirements or to achieve synchronization, some packets are even
discarded. As a result, we can apply lightweight transmission protocols to multimedia
networks. These protocols cannot accept retransmission, since that might introduce
unacceptable delays.

Multimedia networks must provide the low latency required for interactive operation.
Since multimedia data must be synchronized when 1t arrives at the destination site, networks
should provide synchronized transmission with low jitter[z].

In multimedia networks, most communications are multipoint as opposed to traditional
point-to-point communication. For example, conferences involving more than two participants
need to distribute information in different media to each participant. Conference networks use
multicasting and bridging distribution methods". Multicasting replicates a single input signal
and delivers 1t to multiple destinations. Bridging combines multiple input signals into one or
more output signals, which then deliver to the participants.

In the past, multimedia was difficult to apply on a wide scale because the available
technology wasn’t sufficient to support i1it. With today’s fast computers and internet
connections, multimedia implementation 1s much more feasible and its use 1s increasing
exponentially. A growing number of Web sites incorporate multimedia, as do computer
software and consumer interfaces, such as ATM machines and information kiosks™
Multimedia presentations are also commonly used 1n business.

In the Web-based applications multimedia elements can be added to virtually any Web
page to add interest, to better deliver content, or to add functionality. There are some specific
types of multimedia applications, however, where multimedia 1s an integral component of the
Web site™). The advantages of Web-based applications include:

e Multiple platforms—since Web pages can be viewed by many types of computers and
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platforms, multiple versions of the application (such as PC and Macintosh) don’t
need to be developed.

e Familiar interface—since Web-based applications are accessed with a Web browser,
the user should feel somewhat familiar with the application the first time 1t 1s
accessed.

e Browser and computer incompatibility—Test your site on a variety of browsers,
platforms, operating system, and screen resolutions to ensure that your site works on
as many different configurations as possible.

e Easily updated—the content of a Web-based application can be updated as frequently
as necessary and users always see the most recent version each time the Web site 1s

accessed.
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EXERCISES

Fill in the blank with appropriate words or phrases found behind this exercise.
1. Many applications, such as video mail, video conferencing, and collaborative work systems,

require
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2. Multimedia networks require a very high transfer rate or , even when the data 1s
compressed.

3. Multimedia networks must provide the low required for interactive operation.

4. In multimedia networks, most communications are as opposed to traditional

point-to-point communication.

5. To add functionality we can put into any Web page.
6. A growing number of incorporate multimedia.
7. replicates a single input signal and delivers it to multiple destinations.

8. Web pages can be viewed by many types of

9. Today we can use to implement multimedia more feasibly.

10. The content of a can be updated easily.

a. multipoint

b. Web-based application

c. Multicasting

d. latency

e. computers and platforms

f. networked multimedia

g. bandwidth

h. fast computers and Internet connections
1. Web sites

1. multimedia elements
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COMPUTER GRAPHICS AND IMAGES

10.1 OVERVIEW

The term computer graphics has been used in a broad sense to describe “almost
everything on computers that 1s not text or sound”. Typically, the term computer graphics
refers to several different things:

e The representation and manipulation of 1mage data by a computer

e The various technologies used to create and manipulate images

Computer graphics 1s widespread today. Computer imagery 1s found on television, in
newspapers, for example i weather reports, or for example 1n all kinds of medical
investigation and surgical procedures. A well-constructed graph can present complex statistics
in a form that is easier to understand and interpret!’.. In the media “such graphs are used to
1llustrate papers, reports, thesis”, and other presentation material.

There are many ways to get images onto the computer. They can be hand-drawn paintings
or photographs that are scanned into the computer. Computer paint programs allow you to
draw your images directly in the computer. You can also use the computer to define an
imaginary world, with objects placed in this world. These objects can then be rendered by the
computer to produce stunningly real-looking images, like those seen in the movie Toy Story™.
A rendered 1mage 1s built from the ground up starting with a mathematical description of the
objects in the scene, to defining lights and colors to produce the final finished image®!.

Many powerful tools have been developed to visualize data. Computer generated imagery
can be categorized into several different types: two dimensional (2D), three dimensional (3D),
and animated graphics. As technology has improved, 3D computer graphics have become
more common, but 2D computer graphics are still widely used. Computer graphics has
emerged as a sub-field of computer science which studies methods for digitally synthesizing
and manipulating visual content”. Over the past decade, other specialized fields have been
developed like information visualization, and scientific visualization more concerned with “the
visualization of three dimensional phenomena (architectural, meteorological, medical,
biological, etc.), where the emphasis 1s on realistic renderings of volumes, surfaces,
illumination sources, and so forth, perhaps with a dynamic (time) component’*.

Computer graphics may be used in the following areas:
e Computational biology ¢ Computational physics * Computer-aided design
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e Computer simulation Digital art Education

e Graphic design Infographics Information visualization

Special Effects for cinema
Web design

Scientific visualization
Virtual reality

e Rational drug design

e Video games
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EXERCISES

True/False

1. The term computer graphics has been used in a broad sense to describe “almost

everything on computers that 1s not text or sound”.

2. A well-constructed graph can present complex statistics in a form that 1s difficult

to understand and interpret.

3. There are many ways to get images onto the computer.

4. A rendered image 1s built from the ground up starting with a mathematical

description of the objects 1n the scene, to defining lights and colors to produce the final
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finished image.

5. As technology has improved, 3D computer graphics have become more common,

but 2D computer graphics have disappeared totally.

6. Computer graphics has emerged as a sub-field of computer science which studies

methods for digitally synthesizing and manipulating visual content.

We have listed sixteen kinds of applications in computer graphics.

The computer graphics can refer to the various technologies used to create and

manipulate images.

9. Weather forecast on TV 1s created with computer imagery.

10. Toy Story 1s a TV play produced by Pixar in America.

10.2 THE VARIOUS COMPUTER GRAPHICS

1. Two-dimensional computer graphics

2D computer graphics are the computer-based generation of digital images—mostly from
models, such as digital image, and by techniques specific to them.

2D computer graphics are mainly used in applications that were originally developed
upon traditional printing and drawing technologies such as typography. In those applications,
the two-dimensional 1mage 1s not just a representation of a real-world object, but an
independent artifact with added semantic value; two-dimensional models are therefore
preferred, because they give more direct control of the image than 3D computer graphics,
whose approach is more akin to photography than to typography''.

(1) Pixel art

A large form of digital art being pixel art 1s created through the use of raster graphics
software, where images are edited on the pixel level”. Graphics in most old (or relatively
limited) computer and video games, graphing calculator games, and many mobile phone
games are mostly pixel art.

(2) Sprite graphics

A sprite 1s a two-dimensional 1mage or animation that 1s integrated into a larger scene.
Initially including just graphical objects handled separately from the memory bitmap of a
video display, this now includes various manners of graphical overlays!.

Originally, sprites were a method of integrating unrelated bitmaps so that they appeared
to be part of the normal bitmap on a screen, such as creating an animated character that can be
moved on a screen without altering the data defining the overall screen!®’. Such sprites can be
created by either electronic circuitry or software. In circuitry, a hardware sprite 1s a hardware
construct that employs custom DMA channels to integrate visual elements with the main

. - - . . S . .
screen in that it super-imposes two discrete video sources!. Software can simulate this
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through specialized rendering methods.

(3) Vector graphics

Vector graphics formats are complementary to raster graphics. Raster graphics 1s the
representation of images as an array of pixels and 1s typically used for the representation of
photographic 1mages. Vector graphics consists of encoding information about shapes and
colors that comprise the image, which can allow for more flexibility in rendering. There are
instances when working with vector tools and formats 1s best practice, and instances when
working with raster tools and formats is best practice!®. There are times when both formats
come together. An understanding of the advantages and limitations of each technology and the
relationship between them 1s most likely to result in efficient and effective use of tools.

Figure 10-1 shows the effect of vector graphics versus raster (bitmap) graphics.

- 7x Magnification

| Vector

Irice

Figure 10-1 Example showing effect of vector graphics versus raster (bitmap) graphics

2. Three-dimensional computer graphics

3D graphics compared to 2D graphics are graphics that use a three-dimensional
representation of geometric data. For the purpose of performance this 1s stored in the
computer . This includes images that may be for later display or for real-time viewing.

Despite these differences, 3D computer graphics rely on similar algorithms as 2D
computer graphics do in the frame and raster graphics (like in 2D) in the final rendered
display'®. In computer graphics software, the distinction between 2D and 3D is occasionally
blurred; 2D applications may use 3D techniques to achieve effects such as lighting, and
primarily 3D may use 2D rendering techniques.

3D computer graphics are the same as 3D models. The model 1s contained within the
graphical data file, apart from the rendering. However, there are differences that include the
3D model 1s the representation of any 3D object. Until visually displayed a model i1s not
graphic. Due to printing, 3D models are not only confined to virtual space. 3D rendering 1s
how a model can be displayed. Also can be used in non-graphical computer simulations and

calculations’”.
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3. Computer animation

Computer animation 1s the art of creating moving images via the use of computers. It 1s a
subfield of computer graphics and animation. Increasingly it 1s created by means of 3D
computer graphics, though 2D computer graphics are still widely used for low bandwidth, and
faster real-time rendering needs!'®. Sometimes the target of the animation 1s the computer
itself, but sometimes the target 1s another medium, such as film. It 1s also referred to as CGI
(Computer-generated imagery or computer-generated imaging), especially when used 1n films.

Figure 10-2 shows an example of computer animation produced using Motion capture.

Figure 10-2 Example of Computer animation produced using Motion capture

Virtual entities may contain and be controlled by assorted attributes, such as transform
values (location, orientation, and scale) stored 1n an object’s transformation matrix. Animation
1s the change of an attribute over time. Multiple methods of achieving animation exist; the
rudimentary form is based on the creation and editing of keyframes, each storing a value at a
given time, per attribute to be animated. The 2D/3D graphics software will change with each
keyframe, creating an editable curve of a value mapped over time, in which results in
animation. Other methods of animation include procedural and expression-based techniques:
the former consolidates related elements of animated entities into sets of attributes, useful for
creating particle effects and crowd simulations; the latter allows an evaluated result returned
from a user-defined logical expression, coupled with mathematics, to automate animation in a
predictable way (convenient for controlling bone behavior beyond what a hierarchy offers in
skeletal system set up)!'.

To create the illusion of movement, an 1image 1s displayed on the computer screen then
quickly replaced by a new image that 1s similar to the previous image, but shifted slightly. This

technique 1s 1dentical to the 1llusion of movement 1n television and motion pictures.
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.
1. 2D computer graphics are mainly used in applications that were originally developed upon

traditional printing and drawing technologies such as

2. A large form of digital art being pixel art 1s created through the use of software,

where 1mages are edited on the pixel level.

3. A sprite 1s a two-dimensional image or animation that 1s into a larger scene.

4. Vector graphics consists in encoding information about shapes and colors that comprise the

image, which can allow for more flexibility in

5. 3D rendering 1s how a can be displayed.
6. Vector graphics formats are to raster graphics.
7. To create the 1llusion of , an 1mage 1s displayed on the computer screen then

quickly replaced by a new image that 1s similar to the previous image, but shifted slightly.

8. Two-dimensional models give more direct control of the 1mage than

9. graphics software will change with each keyframe.

10. In computer animation allow an evaluated result returned from a user-defined

logical expression.

a. model

b. integrated

c. typograph

d. expression-based techniques
e. raster graphics

f. movement

g. complementary

h. The 2D/3D
1.rendering

j. 3D computer graphics

10.3 GRAPHICS SOFTWARE (1)

1. Desktop Publishing

Desktop publishing (DTP) grew naturally out of word processing though for a long time
it was a separate activity'). Recently the two have shown all the signs of growing back
together again. The difference between basic word processing (WP) and DTP can be seen by

considering the traditional function of the author of a printed document, as compared with the
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function of the printer’). Before the advent of the desktop computer the author was responsible
for producing a typescript—the process of assembling words in the right order. The printer
then took those words and (perhaps with the aid of a designer or typographer) laid out the text
in a particular manner, with or without appropriate illustrations, and printed them. The modern
author does exactly what his predecessor did, but using a word processor, so that the words do
not have to be retyped by the printer”. What DTP does is to automate most of the functions of
the printer, using a desktop computer’”. Four developments made this possible: the desktop
computer with a GUI, DTP software, the laser printer and the page-description language-the
PDL.

The mmportance of the laser printer was that a high-quality final product could be
produced without the need for traditional typesetting processes (particularly the use of
moveable type). The early laser printers, operating at 300~400dots per inch (dp1) could not
rival traditional printing processes but could produce results that were acceptable for many
everyday purposes, and at a much lower price”™. The development of higher resolution laser
printers and the digital type-setter (now called an 1image-setter) have since made 1t possible for
work of almost any quality to be produced this way, though the term DTP, in some people’s
minds, is still associated with a poorer quality, amateur product!®.

The importance of the GUI lays in the fact that the function of DTP software 1s to lay out
pre-prepared text and graphics and a GUI allows the user to see immediately an accurate
representation of the final product”). This “what you see is what you get” (WYSIWYG)
feature 1s vital to DTP though the slogan should be taken with a pinch of salt'® “what
you see” on a 72 dp1 screen can never be a wholly accurate representation of “what you
get” on a 300~—~1200dp1 (or better) printer. The slogan should, perhaps, be changed to
WYSIANATTCMTWYG— “what you see 1s as near as the technology can manage to what
you get”. A necessary feature of a DTP package, therefore, 1s a zoom facility which displays a
portion of the document at a larger size than normal so as to display it at something much
closer to the resolution of the final printed product[g]. Unfortunately only a small part of the
document can be seen at any one time 1n this magnified mode.

This 1dea that the software enables the user to lay out, electronically, the various items of
text and graphics was an important aspect of the first DTP program—Aldus PageMaker (now
Adobe PageMaker)[m]. The screen 1s used to represent a ‘paste-board’, items can then be
dragged onto the paper and rearranged until a pleasing result 1s obtained. Each of the text and
graphic items 1s contained in 1ts own “frame”—a rectangular boundary—as 1if 1t were on its
own separate piece of paper, and these are then moved and pasted into position to form the

final design.

2. Electronic Publishing (CD-ROMs and the Internet)

In recent years more and more material has been published electronically rather than on
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paper. The two most important new media have been CD ROM and the Internet. As a result
modern versions of many DTP packages and word processors provide the facility to output
files 1n the formats which have been developed specifically for these two media—particularly
HTML (Hyper-Text Markup Language) and PDF (Portable Document Format).

The hyper-text principle has also been extended to links to photographs, drawings, sounds,
video, animations, tables of figures, maps etc, and the benefit to the user 1s that vast amounts
of information can be made available—in such a way that the user can decide how much to
access and in what order™". Print publishing on the other hand is still, essentially, a linear
process. The reader reads the material in the order dictated by the writer, starting at the
beginning and going on to the end. Hyperlinked material has no unique beginning and no
unique end.

All this means that electronic publishing, though having many obvious overlaps with
paper publishing, is very different medium needing different skills and different software!"*!

New types of graphic-oriented software have been designed to produce electronic
publications: web-publishing software; web-graphic design software; multimedia “authoring”
software; PDF publishing software. One of the potential problems in establishing new
software products of this kind 1s that of the proliferation of standards. Two standards, already
referred to, are the PDF format—established by Adobe through its “Acrobat” suite of software.
The other 1s the HTML format, now in the process of being extended to XML (Extensible ML),
DHTML (Dynamic HTML) and VRML (Virtual Reality ML).

The PDF file format 1s used mainly for producing CD-ROM editions of existing printed
products like computer manuals and magazines. To help establish the PDF format, Adobe
created viewer software (called Acrobat “Viewer”), versions of which are available for all the
major operating systems free of charge. PDF 1s, 1n fact, an extension of PostScript—Adobe’s
Page Description Language (PDL). For stmple documents, all that 1s needed to produce a PDF
document 1s a special “printer driver” that doesn’t print—or at least, doesn’t print on paper as
one might expect but “prints” to a file!). The beauty of this approach 1s that, in principle, any
software designed to produce text output—Iike a word processor—can be used to produce a
PDF document. Once the special printer driver software (Acrobat “PDF Writer”) has been
installed as part of the operating system the user selects that driver at the output stage and
“prints” to a PDF file any document created 1n that software!"*!,

The HTML format was designed as a way of describing the appearance of a Web page.
Web viewers like “Netscape” and Microsoft’s “Internet Explorer” are widely available either
free or at a small charge and for exactly the same reason that PDF viewers are free—an
attempt by software houses to establish their software as the dominant standard. HTML can
also be thought of as a PDL (Page Description Language) which enables the user to specify

what a Web page should look like and how it should link to other pages.
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EXERCISES
1. Single choice (according to the text).
(1) DTP 1s
a. Digital transmitting processor b. Desktop publishing
c. Data transferring pipe
(2) GUI 1s
a. General User Interface b. Graphics User Input
c. Graphics User Interface
(3) WYSIWYG means
a. What you see 1s what you get b. Where you see 1s where you get

c. When you see 1s when you get
(4) PDF 1s

a. Portable Document Format b. Programming Data Format

c. Prolog Document Format

(5) HTML 1s .
a. Hypertext Markup Logic b. Hypertext Markup Language
c. Hypertext Markup Link

(6) PDL 1s :
a. Push Down List b. Page Description Language
c. Programmable Digital Logic

(7) Recently have shown all the signs of growing back together again
a. WP and GUI b. WP and CD-ROM
c. WP and DTP

(8) We can use to establish the PDF format.
a. Acrobat “Viewer” b. Adobe’s PDL
c. Aldus PageMaker

(9) 1s still a linear process.
a. Hyperlinked material b. Print publishing

c. Web-oriented reading
(10) A frame 1n Desktop publishing 1s
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a. a rectangular boundary b. a ring boundary
c. a software
2. True/False.

(1) The importance of the laser printer was that a high-quality final product could
be produced without the need for traditional typesetting processes.

(2) The two most important new media are CD-ROM and Internet.

(3) Acrobat 1s the product of Microsoft.

(4) HTML can also be thought of as a PDL which enables the user to specify
what a Web page should look like and how 1t should link to other pages.

(5) PDF format was designed to describe the appearance of a Web page.

(6) Electronic publishing has many obvious overlaps with paper publishing.

(7) PDF 1s an extension of Adobe’s PDL.

(8) The early laser printers can operate at 300-1200 dp1.

9) Using a word processor the author should ask the printer to retype.

(10) A special printer driver 1s used to produce a PDF document.

10.4 GRAPHICS SOFTWARE (2)

1. Computer-aided design (CAD)

CAD 1s a classic example of a graphic application which has grown up on large powerful
computers and at one time 1t would have been considered quite impractical to do any serious
work of this type on a desktop computer''. It is true that much important CAD work is still
done on graphic workstations but increasingly powerful applications are now also being run on
ordinary desktop computers. One of the simplest types of computer-aided design 1s the
preparation of 2-D plans—the sort of work done traditionally by draughtsman on a drawing
board with the aid of tee-squares and compasses. This type of work can be done very rapidly
with software which provides an electronic tee-square, rubber-banding, standardized parts and
geometrical shapes, “instancing”, grids, layers and a library of standard shapes!?.

The more powerful CAD packages can be used to design and represent 3-D objects.
These are sometimes called solid-modelers because they create a complete and unambiguous
description of a 3-D object in the computer and can display images with hidden lines removed
and exterior surfaces shaded. Because of the wide-spread interest in 3-D modeling, which has

now spread well beyond the boundaries of CAD.

2. Illustration (drawing) software

Though CAD software 1s associated with engineering design and other forms of technical

drawing the facilities offered by such packages have proved useful in a wide variety of other
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applications. Illustration (or simply Drawing) software can be thought of as CAD software
with a less specialized purpose. Like CAD software the shapes that are drawn are created and
stored as vectors and so this type of software should be distinguished from “Painting software”
which is used to create and modify bit-mapped images®. The differences between CAD and
[llustration software lie 1n emphasis and direction rather than principle. In both types of
software the user can assemble and edit a range of line-based geometric shapes; objects can be
separately selected, moved, distorted and re-sized: bounded shapes can be filled with colours
and patterns; objects can be grouped and treated as single objects and a variety of positioning
aids like grids and snapping are available. The differences lie in a number of enhancements
required, and a number of specialist features not required, by the typical user who might be
using the software to produce semi-technical illustrations but might equally be producing

. In general such

nontechnical drawings for advertisements, leaflets and magazines
applications require a larger range of fonts, more colour and colour-effects, a completely
different library of ready-made drawings and a more sophisticated range of curves. This
images that are to be produced by this type of drawing package are less severely functional

and more aesthetically pleasing—more like “art”.

3. Business presentation software

This 1s another type of vector software with a very focused application—the rapid
production of “presentations” (informative talks or short articles) which summarize as
compactly as possible a set of ideas and/or data. The main features are simple drawing
facilities (like illustration software), clip-art, attractively presented, small quantities of text and
graphs. The target user, unlike the user of Illustration software or CAD, i1s not a designer and
therefore 1t 1s 1mportant to be able to automate the production of an aesthetically-pleasing
result. This 1s done by the provision of a wide range of “templates”. A template, in the ordinary
use of the term, 1s a pattern or guide that 1s used to help 1n the creation of some object—Ilike a
plastic sheet with the shape of letters of the alphabet cut in 1t which can be used to rapidly
trace letters onto paper”’. In graphics software a template is a design which the user can
quickly adapt to their own purposes. For example, 1t could be a screen of “dummy” text which
users adapt by substituting their own text for the one provided'®. The point of the exercise is
that a professional-graphic designer 1s employed in creating the templates—in choosing
suitable fonts and colors, perhaps with a patterned background—and so the user does not need
any design skills to produce a professional-looking result’”). The process 1s also a lot quicker

for the users than creating the screen from scratch.
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KEYWORDS

bit-mapped 1mage

pattern

vector

template

dummy

CAD (Computer-Aided Design)
graphic workstation

2D (Dimension)-plan

3D (Dimension) object
illustration software

library of drawings

business presentation software

pattern

EXERCISES

1. Fill in the blanks with appropriate words or phrases found behind this exercise.
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(5) 1s a vector software with a very focused application.

(6) has now spread well beyond the boundaries of CAD.
a. applications b. 2D
c. template d. 1llustration software
e. Business presentation software f. 3-D modeling

2. True/False.

(1) CAD work 1s only done on graphic workstation.

(2) The more powerful CAD packages can be used to design and represent 3D
objects.

(3) [llustration (or simply Drawing) software can be thought of as CAD

software with a less specialized purpose.

(4) A template, 1n the ordinary use of the term, 1s a pattern or guide that 1s used

to help 1n the creation of some object.

(5) Only can Illustration software be used to assemble and edit a range of

line-based geometric shapes.

(6) A presentation should include informative talks or short articles.

10.5 DIGITAL IMAGE FILE FORMATS

Why do we need so many different types of image file formats? The short answer 1s that
there are many different types of 1mages and applications with varying requirements[l]. A more
complete answer (which we will not go into here) also considers market share, proprietary
information, and a lack of coordination within the imaging industry. However, some standard
file formats have been developed. and the ones presented here are widely available. Many
other 1image types can be readily converted to one of the types presented here by easily
available 1mage conversion software.

A field related to computer imaging 1s that of computer graphics. Computer graphics 1s a
specialized field within the computer science realm that refers to the reproduction of visual
data through the use of the computer. This includes the creation of computer images for
display or print, and the process of generating and manipulating any images (real or artificial)
for output to a monitor, printer, camera, or any other device that will provide us with an 1mage.
Computer graphics can be considered a part of computer imaging, insofar as many of the same
tools the graphics artist uses may be used by the computer imaging specialist[z].

In computer graphics, types of image data are divided into two primary categories:
bitmap and vector. Bitmap images (also called raster images) can be represented by our image
model I(r,c), where we have pixel data and the corresponding brightness values stored in some

file format. Vector images refer to methods of representing lines, curves, and shapes by storing

only the key points. These key points are sufficient to define the shapes, and the process of
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turning these into an 1mage 1s called rendering. After the 1mage has been rendered, it can be
thought of as being in bitmap format, where each pixel has specific values associated with it.

Most of the types of file formats discussed fall into the category of bitmap images,
although some are compressed, so that the I(r, c) values are not directly available until the file
1s decompressed. In general, these types of images contain both header information and the
raw pixel data. The header must contain information regarding: (1) the number of rows
(height), (2) the number of columns(width), (3) the number of bands, (4) the number of bits
per pixel, and (5) the file type®!. Additionally, with some of the more complex file formats, the
header may contain information about the type of compression used and any other necessary
parameters to create the image.

The simplest file formats are the BIN and the PPM file formats. The BIN format 1s simply
the raw 1image data I(r, c). This file contains no header information, so the user must know the
necessary parameters—size, number of bands. and bits per pixel—to use the file as an 1image.
The PPM formats are widely used, and a set of conversion utilities are freely available
(pbmplus). They basically contain raw 1mage data with the simplest header possible. The PPM
format includes PBM (binary), PGM (gray-scale), PPM (color), and PNM (handles any of the
previous types). The headers for these image file formats contain a “magic number” that
identifies the file type, the image width and height, the number of bands, and the maximum
brightness value (which determines the required number of bits per pixel for each band)[4].

Two 1mage file formats commonly used on many different computer platforms, as well as
on the World Wide Web, are the TIFF (Tagged Image File Format) and GIF (Graphics
Interchange Format) file formats. GIF files are limited to a maximum of 8 bits/pixel and allow
for a type of compression called LZW. The 8 bits/pixel limitation does not mean that it does
not support color images, it simply means that no more than 256 (2°) colors are allowed in an
Image.

This 1s typically implemented by means of a lookup table (LUT), where the 256 colors
are stored 1n one table, and a byte (8 bits) 1s used as an index (address) into that table for each
pixel. The GIF image header is 13 bytes long and contains the basic information required.

The TIFF file format 1s more sophisticated than GIF and has many more options and
capabilities. TIFF files allow a maximum of 24 bits/pixel and support five types of
compression, including RLE (run-length encoding), LZW, and JPEG (Joint Photographic
Experts Group). The TIFF header 1s of variable size and 1s arranged 1n a hierarchical manner.
TIFF 1s one of the most comprehensive formats available and 1s designed to allow the user to

customize 1t for specific applications.
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EXERCISES

Match the following terms to appropriate definition.

1. graphics.

2. vector.

3. pixel.

4. GIF.

5. multimedia.

6. header.

7. COMpress.

8. LUT.

9. JPEG.

10. TIFFE.

a. In computer graphics, a directed line segment.

b. System-defined control information that precedes user data.

c. A blending of media types: text, audio, visual and computer data in one convenient
delivery medium.

d. The branch of science and technology concerned with methods and techniques to

present data in the form of drawing, picture and diagrams etc.
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e. Graphics Interchange Format

f. Lookup table

g. To save storage space by eliminating gaps, empty fields redundancy, or unnecessary
data to shorten the length of records or files.

h. Picture element

1. Tagged Image File Format

1. Joint Photographic Experts Group
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CHAPTER 11
MODERN INDUSTRIAL AUTOMATION

11.1 OVERVIEW

Today’s industries cannot survive worldwide competition unless they introduce new
products with better quality (quality, Q), at lower cost (cost, C), and with shorter lead time
(delivery, D). Accordingly, they have tried to use the computer’s huge memory capacity, fast
processing speed, and user-friendly interactive graphics capabilities to automate and tie
together otherwise cumbersome and separate engineering or production tasks, thus reducing
the time and cost of product development and production!"!. Computer-aided design (CAD),
computer-aided manufacturing (CAM), and computer-aided engineering (CAE) are the
technologies used for this purpose during the product cycle. Thus, to understand the role of
CAD., CAM, and CAE. we need to examine the various activities and functions that must be
accomplished in the design and manufacture of a product[zl. These activities and functions are
referred to as the product cycle. The product cycle described by Zeid (1991) 1s presented here

with minor modifications, as shown in Figure 11-1.

—— Design Process
e e e — Synthesis -
:_ Design Design | _| Feasibility study with :
: need specifications collecting design information :
T oo T oT T Analysis ———————————— | :
I D 1 I I : B
Design || Design esign _ Analvsis [0 Design i |,
I et .t analysis, | Design f=e NYSIS Loe o concept- e
documentation : evaluation optimization model ' ualizaton I
E....... s 1 4 ===
CAHCAE
|| Process | | Production | " Quality - -
planning planning = Production fs={ =~ .~ ™| Packaging - Shipping
Design and
CAM — procurement of M
new tools
— Order materials | H
_INC, CNC, DNC|_ Marketing
programming

Manufacturing Process

Figure.11-1 Product cycle
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As 1ndicated by the boxes bounded by solid lines in Fig.11-1, the product cycle 1s
composed of two main processes: the design process and the manufacturing process. The
design process starts from customers’” demands that are i1dentified by marketing personnel and
ends with a complete description of the product, usually in the form of a drawing. The
manufacturing process starts from the design specifications and ends with shipping of the
actual products.

The activities mvolved in the design process can be classified largely as two types:
synthesis and analysis. As illustrated in Figure 11-1, the initial design activities (such as
identification of the design need, formulation of design specifications, feasibility study with
collecting relevant design information, and design conceptualization) are part of the synthesis
subprocess. That 1s, the result of the synthesis subprocess 1s a conceptual design of the
prospective product in the form of a sketch or a layout drawing that shows the relationships
among the various product components®.. The major financial commitments needed to realize
the product 1dea are made and the functionality of the product 1s determined during this phase
of the cycle. Most of the information generated and handled in the synthesis subprocess 1s
qualitative and consequently 1s hard to capture in a computer system.

Once the conceptual design has been developed, the analysis subprocess begins with
analysis and optimization of the design. An analysis model 1s derived first because the analysis
subprocess 1s applied to the model rather than the design itself. Despite the rapid growth in the
power and availability of computers in engineering, the abstraction of analysis model will still
be with us for the foreseeable future”. The analysis model 1s obtained by removing from the
design unnecessary details, reducing dimensions, and recognizing and employing symmetry.
Dimensional reduction, for example, implies that a thin sheet of material 1s represented by an
equivalent surface with a thickness attribute or that a long slender region 1s represented by a
line having cross-sectional properties[ﬁ]. Bodies with symmetries in their geometry and loading
are usually analyzed by considering a portion of the model. In fact, you have already practiced
this abstraction process naturally when you analyzed a structure in an elementary mechanics
class.

Once a design has been completed, after optimization or some tradeoff decisions, the
design evaluation phase begins. Prototypes may be built for this purpose. The new technology
called rapid prototyping 1s becoming popular for constructing prototypes. This technology
enables the construction of a prototype by deposition layers from the bottom to the top!®. Thus
it enables the construction of the prototype directly from its design because it requires
basically the cross-sectional data of the product. If the design evaluation on the prototype
indicates that the design 1s unsatisfactory, the process described 1s repeated with a new design.

When the outcome of the design evaluation 1s satisfactory, the design documentation 1s
prepared. This includes the preparation of drawings, reports, and bills of matenals.

Conventionally, blueprints are made from the drawings and passed on to manufacturing.
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As 1llustrated 1n Fig.11-1, the manufacturing process begins with process planning, using
the drawings from the design process, and i1t ends with the actual products. The outcome of
process planning 1s a production plan, a materials order, and machine programming. Other
special requirements, such as design of jigs and fixtures, are also handled at this stage. The
relationship of process planning to the manufacturing process 1s analogous to that of synthesis
to the design process: It imnvolves considerable human experience and qualitative decisions.
This description implies that 1t would be difficult to computerize process planning. Once
process planning has been completed, the actual product 1s produced and inspected against
quality requirements. Parts that pass the quality control inspection are assembled, functionally

tested, packaged, labeled, and shipped to customers.
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EXERCISES

1. Single choice (according to this text).
(1) CAD 1s an abbreviation of

a. Computer-Access Device b. Computer-Aided Design

c. Computer-Aided Diagnosis d. Computer-Aided Detection
(2) CAM 1s an abbreviation of

a. Central Address Memory b. Civil Air Management

c. Computer-Aided Manufacturing  d. Computer-Aided Mathematical Analysis
(3) CAE 1s an abbreviation of

a. Computer-Aided Engineering b. Computer-Aided Education
c. Canadian Aviation Electronics d. Carbon Alcohol Extractions
(4) The product cycle 1s composed of main processes.
a. five b. four c. three d. two
(5) The major financial commitments needed to realize a product 1dea are made 1n the phase
of process.
a. analysis b. manufacturing c. synthesis d. selling
(6) In analysis subprocess we should begin construct first.
a. a prototype b. an analysis model
c. an evolution model d. a design model
2. True/False.
(1) The manufacturing process starts from the design specifications and ends with

shipping of the actual products.

(2) Most of the information generated and handled in the synthesis subprocess 1s
quantitative.
(3) Once a design has been completed, after optimization or some tradeoff

decision, the design evaluation phase begins.

(4) The outcome of process planning 1s a production plan, a materials order, and

machine programming.

(5) When the result of the design 1s unsatisfactory the design documentation 1s

prepared.

(6) Once process planning has been completed, the actual product 1s produced.

11.2 USE OF CAD, CAM, AND CAE

We have described a typical product cycle. Now we will review 1t to show how the

computer, or CAD, CAM, and CAE technologies, are employed in the cycle. As indicated
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earlier, the computer 1s not widely used in the synthesis phase of the design process because
the computer does not handle qualitative information well. However, in the synthesis
subprocess, for example, a designer might well collect the relevant design information for the
feasibility study by using a commercial database and collect catalog information in the same
way.

Nor 1s 1t easy to imagine how a computer might be used in the design conceptualization
phase because the computer is not yet a powerful tool for the intellectual creative process!".
The computer may contribute in this phase by physically generating various conceptual
designs efficiently'”). The parametric modeling or macroprogramming capability of computer-
aided drafting or geometric modeling may be useful for this task. These packages are typical
examples of CAD software. You may imagine a geometric modeling system to be a
three-dimensional equivalent of a drafting system; that 1s, 1t 1s a software package by which a
three-dimensional shape instead of a two-dimensional picture is manipulated".

The analysis subprocess of the design process 1s the area where the computer reveals 1ts
value. In fact, there are many available software packages for stress analysis, interference
checking, and kinematic analysis. These software packages are classified as CAE. One
problem with using them 1s the provision of the analysis model. It would not be a problem at
all 1f the analysis model were derived automatically from the conceptual design. However, as
explained previously, the analysis model 1s not the same as the conceptual design but 1s
derived by eliminating unnecessary details from the design or by reducing its dimensions. The
proper level of abstraction differs, depending on the type of analysis and the desired accuracy
of the solution. Thus 1t 1s difficult to automate this abstraction process; accordingly the
analysis model is often created separately. It 1s a common practice to create the abstract shape
of the design redundantly by using a computer-aided drafting system or a geometric modeling
system or sometimes by using the built-in capability of the analysis packages[4].

The analysis subprocess can be embedded in the optimization iteration to yield the
optimal design. Various algorithms for finding the optimal solution have been developed, and
many optimization procedures are commercially available. Optimization procedures could be
thought of as a component of CAD software, but it 1s more natural to treat optimization
procedures separately.

The design evaluation phase also can be facilitated by use of the computer. If we need a
design prototype for the design evaluation, we can construct a prototype of the given design by
using software packages that automatically generate the program that drives the rapid
prototyping machine®. These packages are classified as CAM software. Of course, the shape
of the prototype to be made should exist in advance 1n a type of data. The data corresponding
to the shape are created by geometric modeling. Even though the prototype can be constructed
conveniently with rapid prototyping, i1t would be even better 1f we could use a virtual prototype,

often called digital mock-up, which provides the same valuable information!®.
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As the analysis tools used to evaluate the digital mock-up become powerful enough to
give an analysis result as accurate as that from the equivalent experiment on a real prototype,
digital mock-ups will tend to replace real prototypes!”. This tendency will increase as virtual
reality technology enables us to get the same feeling from the digital mock-up as we get from
the real prototype'®. The activity of building digital mock-ups is called virtual prototyping.
The virtual prototype can also be generated by a kind of geometric modeling that 1s specialized
for that purpose.

The final phase of the design process 1s design documentation. In this phase,
computer-aided drafting 1s a powertful tool. The file-handling capability of computer drafting
systems also allows the systematic storage and retrieval of documents.

Computer technologies are also used 1n the manufacturing process. The manufacturing
process includes the activities of production planning, design and procurement of new tools,
ordering materials, NC programming, quality control, and packaging, as illustrated in Fig.11-1,
so all the computer technologies for these activities can be classified as CAM. For example,
computer-aided process planning (CAPP) software to aid the process planning activity 1s one
type of CAM software. As mentioned previously, process planning 1s difficult to automate, and
thus 100 percent automatic CAPP software 1s not available currently. However, there are many
good software packages that generate the numerically controlled (NC) programs that drive NC
machines. This type of machine creates a given shape when the shape exists in the computer in
the form of data. This 1s similar to driving the rapid prototyping machine. In addition, also
belonging to CAM are the software packages to program robot motion to assemble
components or deliver them to the various manufacturing activities, or to program a coordinate

measuring machine (CMM) to inspect the pmduct[g].
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EXERCISES

Fill in the blanks with appropriate words or abbreviations found behind this exercise.
1. The computer 1s not widely used in the synthesis phase of the design process because the

computer does not handle information well.

2. Nor 1s 1t easy to imagine how a computer might be used in the design conceptualization

phase because the computer 1s not yet a powerful tool for the creative process.

3. It would not be a problem at all 1f the analysis were derived automatically from

the conceptual design.
4. The analysis subprocess can be embedded in the optimization iteration to yield
the

5. If we need a design prototype for the design evaluation, we can construct a of

the given design by using software packages that automatically generate the program that
drives the rapid prototyping machine.
6. The final phase of the design process 1s design

7. Computer-aided process planning software to aid the process planning activity 1s one type of
software.

8. Process planning 1s difficult to automate, and thus 100 percent automatic
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software 1s not available currently.

9. Depending on the type of analysis and the desired accuracy of the solution, the proper level

of differs.
10. A software package that programs to inspect a product 1s belonging to CAM.
a. CAPP b. abstraction
c. documentation d. qualitative
e. CMM f. CAM
g. prototype h. model
1. intellectual j. optimal design

11.3 PRODUCT LIFECYCLE MANAGEMENT (PLM)

1. History

In industry, product lifecycle management (PLM) 1s the process of managing the entire
lifecycle of a product from inception, through engineering design and manufacture, to service
and disposal of manufactured products. PLM integrates people, data, processes and business
systems and provides a product information backbone for companies and their extended

enterprise.

2. Form

PLM systems help organizations in coping with the increasing complexity and
engineering challenges of developing new products for the global competitive markets.

Product lifecycle management (PLM) should be distinguished from ‘product life-cycle
management (marketing)’ (PLCM)™". PLM describes the engineering aspect of a product, from
managing descriptions and properties of a product through its development and useful life;
whereas, PLCM refers to the commercial management of life of a product in the business
market with respect to costs and sales measures!*!

Product lifecycle management can be considered one of the four comnerstones of a
manufacturing corporation’s information technology structure. All companies need to manage
communications and information with their customers (CRM-customer relationship
management), their suppliers and fulfillment (SCM-supply chain management), their resources
within the enterprise (ERP-enterprise resource planning) and their product planning and
development (PLM)™!

One form of PLM 1s called people-centric PLM. While traditional PLM tools have been
deployed only on release or during the release phase, people-centric PLM targets the design
phase.

As of 2009, ICT development (EU-funded PROMISE project 2004-2008) has allowed
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PLM to extend beyond traditional PLM and integrate sensor data and real time ‘lifecycle event
data’ into PLM, as well as allowing this information to be made available to different players
in the total lifecycle of an individual product (closing the information loop)!*. This has

resulted in the extension of PLM i1nto closed-loop lifecycle management (CL2M).

3. Benefits

Documented benefits of product lifecycle management include:

¢ Reduced time to market

e Increase full price sales

e Improved product quality and reliability

e Reduced prototyping costs

e More accurate and timely request for quote generation

e Ability to quickly identify potential sales opportunities and revenue contributions
e Savings through the re-use of original data

e A framework for product optimization

e Reduced waste

e Savings through the complete integration of engineering workflows

e Ability to provide contract manufacturers with access to a centralized product record
e Seasonal fluctuation management

e Improved forecasting to reduce material costs

e Maximize supply chain collaboration

4. Areas of PLM

Within PLM there are five primary areas:

e Systems engineering (SE)

e Product and portfolio m? (PPM)"]

e Product design (CAX)[ﬁ]

e Manufacturing process management (MPM)

¢ Product data management (PDM)

S. Introduction to development process

The core of PLM 1s 1n the creation and central management of all product data and the
technology used to access this information and knowledge. PLM as a discipline emerged from
tools such as CAD, CAM and PDM, but can be viewed as the integration of these tools with
methods, people and the processes through all stages of a product’s life. It is not just about
software technology but 1s also a business strategy.

Figure 11-2 shows a product lifecycle management.
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Figure 11-2 Product lifecycle management

For simplicity the stages described are shown in a traditional sequential engineering
workflow. The exact order of event and tasks will vary according to the product and industry
in question but the main processes are:

e (Concerve

-Specification -Concept design

e Design

-Detailed design -Validation and analysis (simulation)  -Tool design

e Realise

-Plan manufacturing -Manufacture

-Build/Assemble -Test (quality check)

e Service

-Sell and deliver -Use

-Maintain and support -Dispose

The major key point events are:

e Order =+ Idea * Kickoff * Design freeze ¢ Launch

The reality 1s however more complex, people and departments cannot perform their tasks
in 1solation and one activity cannot simply finish and the next activity starts. Design 1s an
iterative process, often designs need to be modified due to manufacturing constraints or
conflicting requirements. Where a customer order fits into the time line depends on the
industry type and whether the products are for example, built to order, engineered to order, or

assembled to orderl’.

6. Pyramid of Production Systems

There are five long-term objectives that should be considered in production systems, as
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shows as Figure 11-3.

Economics

Figure 11-3 Pyramuid of Production Systems

e (Cost which can be measured in terms of monetary units and usually consists of fixed

and variable cost.

e Productivity which can be measured in terms of the number of products produced

during a period of time.

e Quality which can be measured, for example, in terms of customers’ satisfaction.

e Flexibility, for example, ability of the system to produce variety of products.

e Ecological Soundness which can be measured 1 terms of biological and

environmental impacts of the production system.

The relation between these five objects can be presented as pyramid in which 1ts tip 1s
associated with the highest productivity, the highest quality, the most economical, the most
flexibility, and the most sustainability’®. The points inside of this pyramid are associated with
different combinations of five criteria. The tip of the pyramud 1s the ideal point but 1t 1s

infeasible and the base of pyramid consists of the worst points.
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EXERCISES
Fill in the blanks with appropriate words or phrases found behind this exercise.

1. PLM integrates , data, processes and business systems and provides a product

information backbone for companies and their extended enterprise.

2. PLM systems help organizations in coping with the increasing and engineering

challenges of developing new products for the global competitive markets.

3. Product lifecycle management can be considered one of the four of a

manufacturing corporation’s information technology structure.
4. One form of PLM 1s called people-centric PLM. While traditional PLM tools have been

deployed only on release or during the release phase, people-centric PLM targets the

phase.

5. The core of PLM (product lifecycle management) 1s in the and central

management of all product data and the technology used to access this information and
knowledge.

6. PLM as a discipline emerged from tools such as CAD, CAM and PDM, but can be viewed
as the of these tools with methods, people and the processes through all stages of

a product’s life.

7. Design 1s an process, often designs need to be modified due to manufacturing

constraints or conflicting requirements.

8. There are long-term objectives that should be considered in production systems.

9. In Pyramuid of Production Systems the Cost means

10. The main processes of a traditional engineering workflow are

a. cornerstones

b. creation

C. €CONOmiCS

d. integration

e. design

f. five

g. complexity

h. Conce1rve, Design, Realize, Service
1. 1terative

]. people

11.4 INDUSTRY 4.0

1. Name

The term was first used in 2011 at the Hanover Fair. In October 2012 the Working Group
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on Industry 4.0 chaired by Siegfried Dais ( Robert Bosch GmbH ) and Kagermann (acatech)
presented a set of Industry 4.0 implementation recommendations to the German federal
government. On 8 April 2013 at the Hanover Fair, the final report of the Working Group
Industry 4.0 was presented.

2. Industry 4.0

Industry 4.0 1s a collective term for technologies and concepts of value chain organization
based on the technological concepts of cyber-physical systems, the Internet of Things and the
Internet of Services, it facilitates the vision of the Smart Factory”. Within the modular
structured Smart Factories of Industry 4.0, cyber-physical systems monitor physical processes,
create a virtual copy of the physical world and make decentralized decisions. Over the Internet
of Things, Cyber-physical systems communicate and cooperate with each other and humans in
real time!”. Via the Internet of Services, both internal and cross-organizational services are
offered and utilized by participants of the value chain.

Meanwhile, in the United States, an initiative known as the Smart Manufacturing
Leadership Coalition is also working on the future of manufacturing™. Smart Manufacturing
Leadership Coalition (SMLC) 1s a non-profit organization of manufacturing practitioners,
suppliers, and technology companies: manufacturing consortia; universities; government
agencies and laboratories. The aim of this coalition i1s to enable stakeholders in the
manufacturing industry to form collaborative R & D, implementation groups for development
of the approaches, standards, platforms and shared infrastructure that facilitate the broad
adoption of manufacturing intelligence!®.

Similarly, GE has been working on an initiative called ‘The Industrial Internet’™. The
Industrial Internet aims to bring together the advances of two transformative revolutions: the
myriad machines, facilities, fleets and networks that arose from the Industrial Revolution, and
the more recent powerful advances in computing, information and communication systems

¥ According to GE, together these

brought to the fore by the Internet Revolution
developments bring together three elements, which embody the essence of the Industrial

Internet: Intelligent machines, advanced analytics and people at work.

3. Meaning

Characteristic for industrial production in an Industry 4.0 environment are the strong
customization of products under the conditions of high flexibilized (mass-) production. The
required automation technology 1s improved by the introduction of methods of
self-optimization, self-configuration, self-diagnosis, cognition and intelligent support of
workers in their increasingly complex work!”. The largest project in Industry 4.0 at the present
time 1s the BMBF leading-edge cluster “Intelligent Technical Systems OstWestfalenLippe (it’s
OWL)"® Another major project is the BMBF project RES-COM, as well as the Cluster of
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Excellence “Integrative Production Technology for High-Wage Countries™™).

4. Difference

There are differences between a today’s factory and an Industry 4.0 factory. In current
industry environment, providing high-end quality service or product with the least cost 1s the
key to success and industrial factories are trying to achieve as much performance as possible
to increase their profit as well as their reputation. In this way, various data sources are
available to provide worthwhile information about different aspects of the factory. In this stage,
the utilization of data for understanding the current condition and detecting faults and failures
1s an 1mportant topic to research, e. g. in production, there are various commercial tools
available to provide OEE (Overall Equipment Effectiveness) information to factory
management in order to highlight root cause of problems and possible faults in the system!'®.
In contrast, in an Industry 4.0 factory, in addition to condition monitoring and fault diagnosis,
components and systems are able to gain self-awareness and self-predictiveness, which will
provide management with more insight on the status of the factory. Furthermore, peer-to-peer
comparison and fusion of health information from various components provides a precise
health prediction in component and system levels and enforces factory management to trigger
required maintenance at the best possible time to reach just-in time maintenance and gain near

zero downtime.

S. What are the challenges

e Lack of adequate skill-sets to expedite the march towards fourth industrial revolution
e Threat of redundancy of the corporate IT department

e General reluctance to change by stakeholders

6. Role of Big Data and Analytics

Modern information and communication technologies like Cyber-Physical Systems, Big
Data or Cloud Computing will help predict the possibility to increase productivity, quality and
flexibility within the manufacturing industry and thus to understand advantages within the
competition''.

Big Data Analytics consists of 6Cs in the integrated Industry 4.0 and Cyber Physical
Systems environment. 6C system that 1s consist of Connection (sensor and networks), Cloud
(computing and data on demand), Cyber (model & memory), Content/context (meaning and
correlation), Community (sharing & collaboration), and Customization (personalization and
value). In this scenario and in order to provide useful insight to the factory management and
gain correct content, data has to be processed with advanced tools (analytics and algorithms)
to generate meaningful information. Considering the presence of visible and invisible 1ssues in

an industrial factory, the information generation algorithm has to capable of detecting and
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addressing invisible 1ssues such as machine degradation, component wear, etc. in the factory

floor.

7. Impact of the Industry 4.0

There are many areas that are foreseen to have an impact with the advent of the fourth

industrial revolution. Of which four key impact areas emerge:
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.
1. On 8 April 2013 at the Hanover Fair, the final report of the

2. 1s a collective term for technologies and concepts of value chain organization

was presented.

Based on the technological concepts of cyber-physical systems, the Internet of Things and
the Internet of Services.

3. Within the modular structured
physical processes, create a virtual copy of the physical world and make decentralized

of Industry 4.0, cyber-physical systems monitor

decisions.
4. Over the Internet of Things,

humans 1n real time.

communicate and cooperate with each other and

5. Via the , both 1nternal and cross-organizational services are offered and utilized by

participants of the value chain.
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6. Smilarly, GE has been working on an immitiative called

7. The essence of the Industrial Internet are . advanced analytics and people at work.

8. The required automation technology is improved by the introduction of methods of

self-optimization, self-configuration, , cognition and intelligent support of

workers 1n their increasingly complex work.
9. Big Data Analytics consists of in the integrated Industry 4.0 and Cyber Physical

Systems environment.

10. Considering the presence of visible and 1ssues 1n an industrial factory, the

information generation algorithm has to capable of detecting and addressing invisible
1ssues such as machine degradation, component wear, etc. in the factory floor.
a. Smart Factories

b. The Industrial Internet

c. Working Group Industry 4.0

d. Industry 4.0

¢. Internet of Services

f. Cyber-physical systems

g. self-diagnosis

h. Intelligent machines

1. invisible

1. 6Cs

11.5 3D PRINTING

3D printing (or additive manufacturing, AM) 1s any of various processes used to make a
three-dimensional object. In 3D printing, additive processes are used, in which successive
layers of material are laid down under computer control™. These objects can be of almost any
shape or geometry, and are produced from a 3D model or other electronic data source. A 3D
printer is a type of industrial robot. Figure 11-4 is an ORDbot Quantum 3D printer'?!.

Figure 11-4 An ORDbot Quantum 3D printer™

3D printing in the term's original sense refers to processes that sequentially deposit
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material onto a powder bed with inkjet printer heads®’. More recently the meaning of the term
has expanded to encompass a wider variety of techniques such as extrusion and sintering based
processes. Technical standards generally use the term additive manufacturing for this broader

SCIISC.

1. General principles

(1) Modeling

3D printable models may be created with a computer aided design (CAD) package or via
a 3D scanner or via a plain digital camera and photogrammetry software.

The manual modeling process of preparing geometric data for 3D computer graphics 1s
similar to plastic arts such as sculpting. 3D scanning 1s a process of analyzing and collecting
digital data on the shape and appearance of a real object. Based on this data, three-dimensional
models of the scanned object can then be produced.

Regardless of the 3D modeling software used, the 3D model (often in .skp, .3ds or some
other format) then needs to be converted to either a .STL or a .OBJ format, to allow the
printing (a.k.a. "CAM") software to be able to read it'*.

Figure 11-5 1s a 3D model slicing.

Scanning direction

e e

.l 1 | S .

-
R e
& — "l
. A e 1 J .
ILX ..
y Voxel cross-sectional area

Figure 11-5 3D model slicing

(2) Printing
Before printing a 3D model from an STL file. it must first be examined for "manifold
n[S

errors," this step being called the "fixup"P!. Especially STLs that have been produced from a
model obtained through 3D scanning often have many manifold errors in them that need to be
fixed. Examples of manifold errors are surfaces that do not connect or gaps in the models'®.
Examples of software that can be used to fix these errors are netfabb and Meshmixer, or even
Cura, or Slic3r!).

Once that’s done, the .STL file needs to be processed by a piece of software called a

“slicer” which converts the model into a series of thin layers and produces a G-code file

271




WEILZGE (FRR)

containing instructions tailored to a specific type of 3D printer (FDM printers) *. This G-code
file can then be printed with 3D printing client software (which loads the G-code, and uses it
to mstruct the 3D printer during the 3D printing process). It should be noted here that in
practice the client software and the slicer are often combined into one software program’.
Several open source slicer programs exist, including Skeinforge, Slic3r, and Cura-engine as
well as closed source programs including Simplify3D and KISSlicer'®. Examples of 3D
printing clients include Repetier-Host, ReplicatorG, Printrun and Cural'"!

(3) Finishing

Though the printer-produced resolution 1s sufficient for many applications, printing a
slightly oversized version of the desired object in standard resolution and then removing
material with a higher-resolution subtractive process can achieve greater precision'™*.

Some printable polymers allow the surface finish to be smoothed and improved using
chemical vapour processes.

Some additive manufacturing techniques are capable of using multiple materials in the
course of constructing parts. These techniques are able to print in multiple colors and color
combinations simultaneously, and would not necessarily require painting.

All of the commercialized metal 3-D printers involve cutting the metal component off of
the metal substrate after deposition. A new process for the GMAW 3-D printing allows for

: : : : 13
substrate surface modifications to remove aluminum components manually with a hammer."”!

2. Applications

AM technologies found applications starting in the 1980s in product development, data
visualization, rapid prototyping, and specialized manufacturing. Their expansion into
production (job production, mass production, and distributed manufacturing) has been under
development in the decades since. Industrial production roles within the metalworking
industries achieved significant scale for the first time 1n the early 2010s. Since the start of the
21st century there has been a large growth in the sales of AM machines, and their price has
dropped substantially. According to Wohlers Associates, a consultancy, the market for 3D
printers and services was worth $2.2billion worldwide in 2012, up 29% from 2011. There are
many applications for AM technologies, including architecture, construction, industrial design,
automotive, aerospace, military, engineering, dental and medical industries, biotech (human
tissue replacement), fashion, footwear, jewelry, eyewear, education, geographic information
systems, food, and many other fields'"*!

Figure 11-6 Model of a turbine showing the benefits of 3d printing in industry.

In 2005, a rapidly expanding hobbyist and home-use market were established with the
inauguration of the open-source RepRap . Virtually all home-use 3D printers released

to-date have their technical roots 1in the ongoing RepRap Project and associated open-source
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Figure 11-6 Model of a turbine showing the benefits of 3d printing in industry

software initiatives''®. In distributed manufacturing, one study has found that 3D printing
could become a mass market product enabhng consumers to save money associated with
purchasing common household objects!!”. For example, instead of going to a store to buy an
object made 1n a factory by injection molding (such as a measuring cup or a funnel), a person

might instead print it at home from a downloaded 3D model*®!
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EXERCISES

Fill in the blanks with appropriate words or phrases found behind this exercise.

1. 3D printing uses a

2. In 3D printing of material are laid down under computer control.

3. In 3D printing objects are produced from a
4. A 3D printer 1s a type of

5. 3D printable models may be created with

6. In order to prepare geometric data for 3D computer graphics, we need the

7. 1s a process of analyzing and collecting digital data on the shape and appearance

of a real object .
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8. CAM stands for

9. The 3D model 1s often in format.

10. Examining manifold errors 1s called as the

11. Using format can cause many manifold errors.

12. A 1s a software that converts a model into a series of thin layers.

13. file contains instructions tailored to a specific type of 3D printer.

14. In practice and the slicer are often combined into one software program.

15. Cura-engine 1s a slicer program.

16. The printer-produced resolution 1s sufficient for

17. can be used to smooth the surface of some printable polymers.

18. Some additive manufacturing techniques are able to print in simultaneously.

19. All of the mvolve cutting the metal components off the metal substrate after
deposition.

20. Since the start of the 21 century the sales of have been a large growth.

21. Virtually all home-use 3D printers have their in the ongoing RepRap Project.

22. We can make a measuring cup at home by using a 3D model
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a. manual modeling

b. G-code

c. AM machines

d. fixup

€. many applications

f. downloaded from Internet

g. additive processes

h. .skp or .3ds

1. 3D printing client software

. Chemical vapour processes

k. 3D scanning

1. 3D model

m. technical roots

n. Computer Aided Manufacturing
o. CAD

p. slicer

q. commercialized metal 3D printers
I. Open source

s.STL

t. industrial robot

u. multiple colors and color combinations

V. successive layers
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