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CHAPTER ONE
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A billboard in Mysore, India, advertises a Bollywood movie.
DVDs make it much easier for cultures to share their media.

B

ryan walked to his grandparent’s house. “Come on in Bryan,” his

grandmother greeted him as he put his backpack on the hall table.
“Good news. Your mother says you can have dinner with us tonight. Go
back to the den. Your grandfather will want to know what you did in
school this week.”

4

21st CENTURY SKILLS LIBRARY

“Hi, Grandpa.” Bryan looked at the DVDs sitting on the desk. “I see
you have some new movies. Did you get anything for me to watch?”
“I always get movies with you in mind,” Grandpa replied. “In fact,
there’s one you can take home and watch. It’s a Bollywood ﬁlm.”
“What’s Bollywood?”
“Bollywood is the ‘Hollywood’ of India,” said Grandpa. “The ﬁlm is
called Earth, and it’s about India and Pakistan becoming independent
from United Kingdom. It’s amazing the variety of ﬁlms we can watch on
DVDs. We’d never be able to see something like a Bollywood ﬁlm down
at the local movie theater. And people all over the world get to see our
Hollywood ﬁlms, too.”
Then Grandpa added, “I suppose you need to spend some time on
homework ﬁrst. What assignments are you working on?”
“Our assignment is to research a product that is used all over the world
and write as much about it as we can ﬁnd. Then we get to talk about it in
front of the class. I thought you might have some ideas about a product I
can research.”
“Why not research the product you’re holding in your hand—DVDs?”
Grandpa asked.
“What could I say about them after I point out that they’re a plastic
disc used to play movies?” Bryan responded.
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Bollywood is the film industry
in India. Its name suggests a
combination of Bombay (a city in
India, now known as Mumbai)
and Hollywood. Bollywood movies
are usually musicals, romance
dramas, or history dramas. Most
are in the Hindi language, but
some are in English or have
English subtitles.
Bollywood movies are available
on DVD throughout the world,
especially in Asia. Bollywood’s
influence is growing in Africa,
Europe, and North America.
By renting or buying movies
made in other countries, we can
experience the cultural life of
those countries. What do you
think we could learn about life in
India by watching a Bollywood
movie? What can people in other
countries learn by watching a
Hollywood movie?

“They’re more than just a plastic disc,”
Grandpa said. “DVDs need a machine to
record data and to play them. How was all
that technology developed? Let’s pretend
you’re making a movie about the DVD. I’ll
assign the questions to research, and you can
do all the work.”
“Okay, Grandpa, what’s my ﬁrst question?”
“What do the initials DVD stand for?”
Bryan sat down at Grandpa’s computer
and began his search. At dinner, he was ready
with an answer. “DVD used to stand for Digital
Video Disc. However, because DVDs can be
used for other purposes, it really means Digital
Versatile Disc. One source I found says it doesn’t
stand for anything. DVD just means DVD.”
“I’ll bet you found out a lot of other
information about DVDs, didn’t you?”
Grandpa asked. “The other students are going
to want to know how DVDs work.”
“Grandpa, do you think we could open
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up the cover of your DVD player to see how
it works?”
“I think there’s a better way,” Grandpa said.
“Why don’t you ﬁrst research more to ﬁnd out who
invented the DVD and how DVDs play recorded
movies. Then I’ll give you the next assignment.”

DVD players come in different sizes. Those that
are portable have rechargeable batteries and
don’t need to be plugged in while in use.
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Netflix was founded
in 1997 by Reed
Hastings and has
grown into a successful
multimillion dollar
business. It has changed
the way people rent
DVD movies. Netflix
pioneered a unique
system of online and
mail-order DVD rental.
In 1999, it established
a rental policy of no
late fees, no shipping or
handling fees, and no
per-title rental fee.
Hastings is an
example of how an
individual with a good
idea can establish
a highly successful
business. Can you think
of ideas no one else
has thought of that
might be turned into
successful businesses?
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CHAPTER TWO

W I 

 DVD?

The invention of videocassette tapes paved the way
for a whole new industry: video rental stores.

T

he following week, Bryan was ready with the ﬁrst part of his research

report. “I discovered that DVDs were developed to replace videotape
cassettes. Videotape cassettes were invented so people could rent movies
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to watch on television. And I learned something about how things are
invented, too.”
“Good.” Grandpa looked pleased. “Tell me about it.”
Bryan explained that it’s not always clear who is responsible for
creating a new product. Sometimes inventors use other inventors’ work to
develop a product. The movie camera, for instance, could not have been
invented if someone had not already invented ﬁlm in long strips that could
be wound around a spool. Movies would have remained silent without
the invention of technology that allowed music and conversation to be
recorded and played back.
MMM
DVD is only one of several kinds of optical discs. David Paul Gregg
invented the ﬁrst optical disc in the late 1950s. His disc worked by
recording data or images in the form of pits or bumps on the surface of
the disc in one continuous spiral. To play back the disc, a laser light in
the player shines onto the pits and bumps and turns them into the images
we see.
Gregg ﬁrst patented his disc in 1961. MCA DiscoVision bought his
patents along with his company. In 1978, MCA marketed the ﬁrst optical
disc. It was popularly known as a Laserdisc. This Laserdisc was used mostly
for recording movies for viewing in people’s homes.

GLOBAL PRODUCTS: DVD
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Sony’s main headquarters are in Japan, but the company
has offices around the world, including the United
Kingdom headquarters near Weybridge, England.

After Gregg invented the Laserdisc, various electronics companies
began separately developing the technology for the optical disc. In 1995,
three companies—Philips, Sony, and Toshiba—agreed on a standard
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format for the optical disc, the DVD. This is
the standard used for all DVDs today.
The ﬁrst DVD players went on sale in
Japan in 1996. Philips, a Dutch company,
introduced its player to the U.S. market in
1997. Philips makes players in China and sells
them throughout the world.
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Ten major international companies
that market DVD players and
recorders formed a group called
the DVD Forum. The creation of
this group was inspired by an
agreement on a standard format
for DVDs by Philips, Sony, and
Toshiba. The forum’s members
agreed to industry manufacturing
standards for the DVD.
The forum is responsible for
official DVD format specifications.
It handles the many licenses of
DVD technology so that players
and discs are compatible with
each other. There are many forum
members today and some minor
differences in their products. By
working together as an industry,
they created standards that
allowed for DVD discs to be used
in most players around the world.
Do you think all international
companies should agree to the
same standards for the products
they produce? Why or why not?
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 F 

Large electronics stores stock hundreds of popular
items, such as affordable DVD players.

“I

think it’s time for a ﬁeld trip,” Grandpa told Bryan the following week.

“I like ﬁeld trips,” Bryan said, remembering his trip to the science
museum with his ﬁfth-grade class. “Where are we going?”
“We’re going to an electronics store.”

12
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“Sounds like we’re going shopping!” Bryan exclaimed.
“Oh, we’re not going to buy anything,” Grandpa said. “But if you’re
going to learn everything there is to know about DVD technology, it will
help to see all the DVD products displayed in one place.”
“Sounds like the perfect way to compare and contrast,” Bryan said.
“That’s exactly what I’m supposed to do in my report. Let’s go!”
At the store, the DVD players were lined up according to price. The
lowest price was $29.98 for a small player. The highest price was $240 for a
larger player/recorder combination.
“It’s amazing,” Grandpa said. “I remember when DVD players ﬁrst
came out. They cost $600 or more, and now you can get one for $30.
DVDs are a great example of products that go through a life cycle. Early in
the cycle they may cost a lot, but they get more affordable over time.”
MMM
Philips Electronics, a global company, is the primary inventor of
recordable discs, commonly referred to as DVDs. Philips markets its
own brand of recordable discs. Disc manufacturers in Taiwan—such
as CMC Magnetics, Ritek, and Prodisc Technology—pay a license fee
to Philips for use of its patent. Most recordable discs are made in
China, Taiwan, and India. Some recordable discs are single-sided, and
some are double-sided. The recordable disc consists of several layers.
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Dual layers of a DVD are bonded together on an automated production line.

The single-sided disc has the recordable layer on one side and the label on
the other.
The recordable disc is made up of several layers. These include a
reﬂective layer. This layer often uses a precious metal such as gold or silver
along with a special dye that changes when the laser is focused on it.
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A DVD player, such as those sold by Philips, has
three major components: a motor to spin the disc, a
laser and lens to focus and read the bumps of data,
and a tracking mechanism to guide the laser along
the tracks and across the disc. The laser beam shines
onto the reﬂective layer of the disc that contains
the bumps. The bumps reﬂect back the light that is
converted into an image. The tracking mechanism
keeps the laser centered on the track. As the tracks
spiral outward from the center toward the edge of
the disc, the data bumps move past the laser at an
increasing speed. The motor must then slow the
spinning of the disc so that the bumps pass the laser
beam at a constant speed.
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Royal Philips Electronics
(commonly known as
Philips) is the company
that introduced DVD
players in the United
States. Philips owns
many of the technologies
used in the design and
manufacture of the discs,
players, and recorders.
It is a global company
with headquarters
in Amsterdam,
Netherlands. It has
major divisions in the
United States, the United
Kingdom, Mexico, and
India. Philips products are
sold all over the world.
What are the
advantages of a
company having offices
all over the world? Do
you think there are also
disadvantages?
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CHAPTER FOUR

U  DVD

Advances in manufacturing technology and DVD technology helped
make it possible to produce millions of DVDs of a single movie.

“Y

ou’ve learned a lot by researching DVDs,” Grandpa said. “Have you

learned all the ways DVDs are used?”
“Well, I know they’re mostly used by movie studios to make movies for
sale or rent,” Bryan said. “What I don’t know is how the movies are put on
the discs.”

16
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A video editor digitally manipulates film clips. Arranging
clips of film footage requires a good eye for detail.

“No problem!” said Grandpa. “I just happen to have a friend who is a
video editor who prepares videos for DVDs. Want to meet her?”
“For sure! Let’s go!”
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Most movies are still captured on film. Several
reels of film are needed for one movie.
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MMM

ife

Most movies are made using ﬁlm,

C

just as they have been made for decades.
The ﬁlm is put through a device that
converts it to video. The video editor
uses special computer software that
shows a string of video frames (still
pictures) on the computer screen along
a line that looks like a ruler. This is the
timeline. Underneath is an audio sound
track. The audio sound track is kept
separate from the video because there
will be several different audio tracks
for each video. Those audio tracks will
include tracks in different languages.
The video editor creates menus so
the viewer can select one of several

&

areer
Skills

Preparing content for DVDs requires a
variety of skills, equipment, and software.
What skills would you need in order to
prepare content for DVDs used in each
of the following ways? (Hint: Search the
Internet for “video editing software.”)
• Television shows
• Music (remember, one single-sided
DVD can hold as much music as five
CDs)
• Software for computer programs
• Multimedia, such as PowerPoint
presentations or photo slideshows
• Computer games
Did you include reading, writing,
math, or science skills? Why are these
skills needed by people who prepare
content for DVDs? Would you buy a DVD
that contained errors such as TV scenes
that are out of order or software that
doesn’t work?

different languages. For example, a
person in Italy might ﬁrst watch a DVD with the
Italian language audio track. Then he can watch it
again with the English audio track as a way to learn

GLOBAL PRODUCTS: DVD
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A reflective coating is applied to a DVD during manufacturing.

English. Menus can also be prepared for different scenes within the movie
so the viewer can easily locate these scenes.
The editor sends these ﬁles, known as pre-master ﬁles, to the DVD
manufacturer. The ﬁnished pre-master ﬁles are sent to a company that
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makes a glass master. The glass master is spin coated
with a light-sensitive substance called photoresist. It
is then baked until hardened and ready for exposure
to a laser beam. The laser recorder transfers data
from the pre-master ﬁles to the glass master. This
creates pits on the surface. The pits become the
DVD’s playable image when the DVD player’s laser
beam shines on them.
In the next stage of the disc manufacturing
process, a stamper presses the playable image onto
thousands of blank plastic discs. A thin metal
reﬂective layer is put onto the surface of each disc
and coated with protective lacquer. The layers are
then pressed together and placed under infrared
light. The DVD is now ﬁnished and ready to play.
This is called the pressed, or replication, method
of manufacture. It does not use premade recordable
discs such as those found in electronics stores. It
makes the disc from scratch. This method is suitable

earning
&
nnovation
Skills

I

People who study
marketing talk about the
life cycle of a product.
Some products have
a short life cycle. One
example of a product
with a short life cycle is
the pager. It has largely
been replaced by the
cell phone.
Other products
have long life cycles.
One product with a
long life cycle is the
automobile. It has been
continuously improved
since its invention in
the late 19th century
and remains as popular
as ever.
Do you think the
DVD will have a long
life cycle or a short life
cycle? Why?

for making large quantities—many thousands—of
discs and is used for manufacturing movie DVDs.
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As the movie industry
switched their home video
sales and rentals from
videotape cassettes to DVD
discs, stores that sold and
rented videocassettes had to
quickly switch as well. Some
stores were successful at
doing this, while others were
not and went out of business.
Blockbuster is one
company that successfully
made the change from
videocassettes to DVDs.
Blockbuster stores opened in
1985. In 2007, Blockbuster
had more than 5,000 stores
in the United States and
more than 2,600 stores in
foreign countries.
What do you think stores
like Blockbuster must do to
remain successful when they
have to quickly change the
kinds of products they offer?
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Another manufacturing method is called
recorded disc manufacture, or duplication. It
begins with recordable blank DVD discs. Data
from a disc or a computer ﬁle is written, or
burned, onto blank discs using a DVD writer,
a high-speed device that records multiple
discs. On the computer, this device is called a
DVD-ROM drive. This method is preferred for
manufacturing quantities fewer than 1,000 discs.
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CHAPTER FIVE

T F   I A 

H 

Phonograph records are played on a record player, or a turntable.

“J

ust think, Grandpa, DVDs have replaced videocassettes, just like

music CDs replaced phonograph records.”
“Whoa, Bryan! DVDs haven’t entirely replaced videocassettes,” said

GLOBAL PRODUCTS: DVD
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A Blu-ray disc can store about 5 times more data than a regular DVD.

Grandpa. “Many of the players still in use today are combinations of DVD
and cassette players.”
“What do you think will replace DVDs in the future?” Bryan asked.
“I think the future of the DVD is already here,” said Grandpa. “It may
not be replaced entirely, but it will be transformed by better technology.

24
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In other words, today’s DVDs are already changing because of changes in
other products. Remember our discussion of product life cycles? A new
life cycle of recorded video may have already started. I’m talking about
Blu-ray Disc.”
“Tell me more, Grandpa,” said Bryan. “I can ﬁnish my report on a
product used all over the world by talking about the beginning of a new
global product!”
MMM
Blu-ray Discs represent the next generation of DVD. They complement
the new high-deﬁnition television format (HDTV). The basic technology
is similar to the optical disc now used for DVD.
Blu-ray uses a blue laser with a shorter wavelength than a regular
DVD. It can store about 25 gigabytes on a single-sided disc, as opposed
to the 4.7 gigabytes that can be stored on a regular DVD. The ﬁrst retail
Blu-ray players were introduced in stores in the United States in 2002.
The introductory price was about $1,000. Because copy protection for the
format had not been developed, no movies were issued at that time for
Blu-ray players. The device was too expensive for the average consumer,
so the manufacturer marketed a version of Blu-ray to businesses for data
storage. Now Blu-ray players can be found in retail stores. Movie discs
made for the players are also becoming more available and popular.

GLOBAL PRODUCTS: DVD
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Another
development is the
growing availability
of movies that can
be downloaded
from the Internet.
For prices similar
to DVD rental
or purchase,
customers can
download movie
ﬁles to their
computer hard
drives. Movies can
Downloaded movies don’t require a disc. They can be watched
directly from the computer they were transferred to.

then be viewed
directly from

the downloaded ﬁles or transferred to a recordable disc. Movies rented
this way have codes embedded in the ﬁle. These codes will prevent the
movie from being viewed after a certain time or after a certain number of
viewings. Movies that are purchased instead of rented often can be burned
to a disc without limitations on time or viewings.
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MMM
“I think it’s time we enjoyed watching a movie
together,” Grandpa said.
Bryan looked at all the DVDs there were to
choose from.
“Just think, Grandpa,” said Bryan. “We could be
watching a DVD movie that was ﬁlmed in Mexico
with the words in English. Maybe it was transferred
to a DVD in the United States, manufactured in
China, and brought to the United States on a ship
from Singapore. And that same ship will take copies
of the same movie to other countries. Thanks for
helping me discover that DVDs are a product people
all over the world use and enjoy!”

GLOBAL PRODUCTS: DVD
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According to In-Stat
and the Santa Clara
Consulting Group—two
companies that track
technology trends—the
standard DVD market
may be nearing its peak.
It is facing competition
not only from the new
high-definition optical
discs, but also from
Internet downloads and
from pay-TV companies
that want to add movies
to their growing HDTV
services.
Can you think of other
ways that DVDs might be
used in the future besides
for movies and music
entertainment?
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G
COMPATIBLE KUHM 0!4 UH BUHL the ability of different devices (in DVD technology) to
work together

COPY PROTECTION +/( PEE PRUH 4%+4 SHUHN code embedded in discs to keep them
from being copied

DOWNLOADED $/5. LOH DUHD transferred data from the Internet to a computer’s
hard drive

$6$ 2/- DRIVE $6$ 2/- $296% disc drive on a personal computer for reading CD
and DVD discs

GIGABYTES ')' UH BITES units of data on a DVD disc; a gigabyte is equal to 1
billion bytes

GLASS MASTER ',!33 -!33 TUR a master disc used to make molds for DVD manufacture
INFRARED ). FRUH RED light with a wavelength longer than visible light; a heat source
LASER ,!9 ZUHR a device that creates a very narrow and powerful beam of light that can
be used to read data on CD and DVD discs

MARKETING -!2 KUHT ING the process of promoting, selling, and distributing a product
or service

OPTICAL DISCS /0 TUH KUHL $)3+3 discs with data that is read with a laser-scanning
device, such as a DVD

PAGER 0!9 JUR a small device that can receive telephone messages
PATENTED 0!4 UHN TED applied for the right to control the manufacturing and sale of an
invention; patents are granted to inventors

PRE MASTER 02% -!33 TUR computer files created to prepare movies for DVD
manufacture

RECORDABLE DISCS RI +/2$ UH BUHL $)3+3 discs that allow for recording from a TV,
computer, or camcorder

TECHNOLOGY TEK ./, UH JEE use of science and knowledge for developing products
and solutions

WAVELENGTH 7!96 LENGTH in a wave, such as light, the distance between two
identical points
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*OHN -ATTHEWS began a new career as an author after
a career as a book publisher. He has written numerous
books about inventions, wildlife, and history. John loved
going to movie theaters when he was growing up.
Today, he is an avid DVD movie fan who loves getting
to watch movies at home. “I enjoyed writing this book
because I discovered so many things about one of my
favorite things.”
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