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f 1-bw to UseThis Pamphlet 
The secretto successfully earnrng a merit 

badge is tor you to use both the pamph'et and 
the suggestions of your counseor. 

Vour couns&or can be as important to you es a 
coach istoanatttietaiJseactheresources / 	7 

ourcounseorcann1aKaIabetoyou.This & j 
• 	may be the best chance Oi will have 	earn 
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aboutth isparticularsubiect.Makei t cc 	nt. • 	 4 

yci or your couns&or fees that ar, 	iiation 

Please state yo. source of informabon. 
in this pampNet is incorrect pease lee us know. 

1 Aerit bad ge 	* 	ts are reprinted ar jally 
and requirements updated regularly. ' 

.i" 	suggestions tor improvement are 	a. 	
. • 

Who Pays forThis Pamphlet? 
( P ismedtbadgepamph1eflsc.rernaseries 

ofmorethan 100 coven 	a 	K'dsofhobbyand .... 

career subjects. lt 's rade avaaole tor you to buy 
es a service of the nat: r-1 :-~ ei and local councils, Boy 

-outs of Amefica, The cos:s of ehe development, 

writing, and ethting of ehe meritbadge paniphlets are . 	 1' 
paid tor bythe Boy Scouts of America in orderto bring 
u the best book at a reasonable price. 

Send cornnients alonc 	a brief statement about yourself to 
Pilots and Prooram JeelopmentS272 

‚ Boy Scouts of America • 1325 Vest Vaut Hill Laie' n». IX 15038 
lfyou prefer,you may send yo 	ccnimer.ts to mertbadgeScouting org. 
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staiiU i siri till 
The Digital Technology merit badge was designed to show 
the dose relationship between humans and the technical 
world surrounding us. The fleur-de-lis in the center represents 
the Scout who, acting as the "brain" of a typical computing 

device, interfaces with the digital technology world through 
the means that those electronic devices can "under- 

stand"—electrons, bits of data, and specialized path- 
- 	vays for information. As we increasingly use digital 

iechnology in our everyday world, this relationship 

' 	
extends from the Scout to the digital devices. 

• 	 : 	Eventually, the machine becomes an extension of 
- -- 	- 	 the Scout's will, carrying out what the Scout directs lt 

	

• •. - 
	to do. The challenge for the Scout and for every user of 

digital technology is to understand this boundary and rela- 
tionship, to not lose one's own identity in the machine. We 

humans must remember that machines are simply an extension 
of—not a replacernent for—the human mind. 

The American Standard Code for Information tnterchange, 
or ASCII, is used to transmit information between computers. 
To manage the alphabet, this binary system uses numbers 0 to 
9 and special characters for 256 possible combinations with an 
eight-digit binary number. Those numbers would be 00000000, 
00000001, 00000010, 00000011, 00000100, up to 11111111. In deci-
mal lt would be 0, 1, 2, 3, 4, and so on, up to 255. That's 256 
combinations, including zero. 

Where does that number come from? Computers at the 
most fundamental level handle circuits that are like "on" and 
"off" switches. In the decimal system, we typically use 10 syrn-
bols—numerals 0 to 9—and every digit uses a factor of 10. The 
binary system uses only two syrnbols-0 and 1—and a factor of 
2. In the digital technology industry, these conditions are typi-
cally referred to as a binary number system with 1 for "on" and 
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O für off, -  In decimal, the number 12 would be written as 
12 = (1 X 10) - 2 X 1). In binarv, lt wouId be written as 
1100 = (1 X8) + (1 X4) - (0X2) + fax!. 

This chart encludes a "transiation of zero through 9, the 
entire alphabet capital and lowercase leiters), and a few other 
characters. See tJnderseanding Data and Files" for more infor 
rnation on ASC  

Tge orgna oegn für, the D itaL0echnooq', mert baaqe contanea a 

speral ASCH e1cedEng fr WAG Hoüeer. das 10 COflStzOtS in te 

beae makna orocess, this dsa WCS a'o3ndoned As a tun asde für 

Scauls sec :z  tosy can Oqure out the messaas Oor the iente , 	8. 's« 
A' ir, ASCh, ücre is he standard assqnment: 

8 = 0100u010 	5 = 01010011 	A = 01000001 

Starbt -„g franc tne tab in thu top rovz to 

the rar ieh, nothe a trane Idar staas er a cn'cs, 

n dich represents a zero. Gong cacko»se Ire 

next Irene t:sts and radates outoera,Tüe 

ocx, twc ena et c i res Tnen goinq down the 

nqht side of the 'hüte raös, combnations 

o i s ar'un G s a e founo, E'ien zu,  ahy, lt ton g  

arnuno Ide entre Daaqe, qau get the i-s and 

Os to speh ont 8SA -  in-ASCH formal. 
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1. Show vour counselor your current, up-to-date Cber Chip. 

2. Da ehe foliowing: 

a. Cive a brief historv of ehe changes in digital technol 
ogv over time. Discuss with vour counselor how digital 
technologv in vour lifetime compares vith ehat of vour 
parene's, grandparent's, or other adult's lifetime. 

b. Describe what kinds of computers or devices you 
imagirte might be available when you are an adult. 

3. Da ehe following: 

a. Explain Co your counselor how text, sound, pictures, 
and videos are digitized for storage. 

Ii Describe ehe difference between iossv and lossless data 
compression, and give an example where each might 
be used. 

c. Describe ewo digital devices and how ehey are made 
marc useful bv their programming. 

d. Discuss ehe sirnilarities and differences hetween compuh 
ers. mobile devices, and gaming consoles. 

e. Expiain whae a computer network is and describe the 
network's purpose. 

4. Do the following: 

a. Explain what a program or software application or 
.s and how lt is created. 

b. ibur software programs or mobile apps vouor 
i: :tmiiv use, and explain 1mw each one helps you. 

c. Desuthe what maiware is, and explain how to protect 
vour digital devices and the information stored on them. 
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Do die foilowmg: 

Describe ho;v digital devtces are connected to 
the Internet. 

b Using an Internet search engine with vour parent s per 
mission. hird ideas aheut hc';v to cornifttct a troop couri 
ccl honor er campfire program. Prim out a copv ei die 
ideas from at least ihree different websites. Share what 
Yen ieund with vour courtselor, and expiain how vou 
nsed the search engine to und this Information. 

c Use a web hrowser to connect te an HTTPS .secure 
websi:e with vour parents perrnission. Expiain to 
veur counseior ho-,-v to teil whether the sit&s securitv 
certificate can he trusted, and what lt means to use this 
kind 01 conecnon 

6 tki THREE ei die fellotving. Für each proflect veu compiete 
copv the fies te a back-up device and share die iinished 
prcHects with vour ceunselor. 

a Uslng a spreadsheet er database program, develop a 
iood budget ior a panel weekend campont OR create a 
treep roster that includes die name, rank. patrei. and 
telephone number ei each Scout. Show veur counselor 
that yen can Sen die roster bv each ei die following cat 
egories: rank. panel, and alphabeticallv hv name 

h. Usdig a word p:ocesson wrne a draft lene: ro die 
pa:ents ei eur rroop's Scout. im jung them ra a 
treop even:. 

c Using a gaphici. pregram. aesign artd draw a caTnps:ie 
pa:i dir your treep OR crea:e a flter dir an upcomlng 
:roep evem. ncerperating text atid seme npe ei visual 
such as a pnotograph er an Illustration. 

cl. Using a pr er,tadon software program, develop a report 
a topic app:oved hy veur ceunselor. Fer i-Pur 

presemanon, create at Least five slides. with eich orte 
incornorating text and some type of visual such as .r 
hotogranh o: an utustrauon. 

e L'sing a digital device, take a pntme of a neon activirv. 
Send er nansier dils image to a device vftere lt can be 
shared with van: ounseior. 
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c. Da an internet search for an organization [hat collects 
discarded digital technology hardware er devices for 
repurposing or recycling. Find out what happens to [bat 
warte. Share with vour counselor what von found, 

d. dt a recycling center that disposes of digital technol-
c hardware  er devices. Find Gut whai happens to that 

. Share what von learned with your counselor, 

e. d a battery recycling center near you and find out 
what ii does [0 recycle batteries. Share wbat von have 
learned with vour counselor about the proper methods 
for recycling batteries. 

9. Da ONE of the following: 

a. Investigate three career opportunities [hat involve digital 
technologv. Pick one and find out the education, train-
ing, and experience required for [bis profession. Discuss 
this wieh your counselor, and explain why [bis profes-
sion might interest you. 

b. Visit a business er an industrial facility that uses digital 
technology. Describe four ways digital technology is 
being used there. Share what you Iearned with 
vr counselor. 
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Digital Technology All 

Simply put, a computer chip is a machine that can perform 
simple commands: adding numbers, comparing values, moving 
data frorn one place to another, all at rernarkable speeds. By 
performing many simple caiculations exceedingly fast, comput 
ers can operate robots that build cars, send pictures and words 
to a video monitor or printer, run fastpaced video garnes, and 
send email messages around the world. 

Digital technology devices use Computer chips to perform 
specific functions. The range of devices that use computer 
chips is ever-growing. The rernote control for your TV, the TV 
itself, mobile phones, garne machines, tablet computers, digital 
Carneras, and industrial robots all depend on digital signals 
from Computer Chips. 

These devices do not think on their own, Software 
engineers write instruCtions for Computers Called programs. 
Software programs aCCornplish Complex tasks by performing 
the Computer's simple yes-or-no logic more than a billion tirnes 
per second. Even though some digital deviCes seem to have 
intelligenCe, they are aCtually following the exaCt instruCtions 
they were given, exn iely quiCkly. 

Just how quicky does a computer chip work? Using 
a watdh or clock to time yourself, count (hy ones) 
as fast as you cnn in 10 seconds, How high did you 
get? 50? 70? 100? An average computer chip can 
count (by ones) to over 20 bilhon (20,000,000000) 
in this same tirne, lt is this mind-bogghng speed of 
computer chps that has been harncssed in digital 
devices to do the incredible things they da 
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Besides counting, 
digital devices can process 
information—troop rosters, 
for example, or the amount 
of water your family used 
at home last month, or the 
measurement of a car's 
speed. Many digital devic-
es can also store informa-
tion to be retrieved later, 

Digital Technoogy 
1  Everywhere 
Computer chips are found 

in almost all modern machines and electronic gadgets. Often 
you can't see the tiny computer processors built into the device 
and powered by a sometimes equally small battery. But these 
processors make possible digital technology devices like smart-
phones, garage door openers, DVD players, house thermostats, 
cameras, wristwatches, fuel-efficient vehicles, MP3 players, 
GPS units, and even recordable greeting cards. 

Each global positioning system (GPS) sateiiite—an orbiting digital device in space-
sends a constant stream of iocation data. This is interpreted by a handheid digital 
device (or smartphone) that converts the signais into an exact location on a map, 
whlch can teil hikers or drivers where they are. 

12 	DIGFrAITECHN0LOGV 



Computers continue to be used in many more 
iays. A traveler's passport—the little booklet that 
dentifies a person entering or leaving a country- 
now has an embedded Computer d,ip. On the high-
way, a computerized tag attadied to 0 car allows 
the driver to pay the toll while driving through a 
tollbooth without slowing down, and the car owre r 

gets billed automatically. 

so use lots of computing power. These 
garnes once required a big desktop computer. Bot with 
the increased power and bower cost of computer chips, 
thev now perform wiCh ever-better quality on ever-smaller 
Portable devices. 

Digital devices dont Just make our lives easier, safer, 
and more comfortable. Thev have become essential Co busi- 
ness, industrv, science, medicine, and communication: practi- 
cally everv part of society. For instance. stores c: :e trac prod-
uce inventories wiCh barcode scanners and 
keep lust the right arnount of products an 
their shelves. When vou buv a shirt at a 
store, the computer at the register suh- 
tracts one shirt from the inventorv list 
so the manager knows exactly when 
its tinie to order more shirts. This saves monev because lt 
heips the store keep ehe right quantity of products on hand. 

The worldwide network of computers known as the 
internet has revobutionized communication. NOW, instead of 
waiting days or even weeks to receive a letter through ehe 
postal mai!, people can use computers to send emails that zip 
around the world in seconds. Also, text messages and photos 
mit be sent and received directiv frorn a person's digital 
device. Vast datahases of information are available through 
web browsers, rnostiv tor free, allowing students and scientists 
Co research from anv bocation that has an internet connection. 
People can shop online for vast arrays of items. 

CIGITALTEHNOLOGY 13 



Tne tee that developed this panplet used online 

meeting tools, enabling peope from all over the 

country to coilaborate an the project. 

In industr., :igital devices ha. strearniined everv step 
of the production process through cornputer-aided drafting, 
design, engineering, and rnanufacturing. Advanced software 
prograrns allow products to be conceived, designed, and tested 
virtuallv—that is, before thev have taken phvsical form. in ths 
wav, a car designer can make a three-dirnensional model of 
the ca 	"fit' them together, nd 	iow weil thev work, 
all withc :.htening one holt. W::. .s Urne to manufacture 

	

the produce, digital 	:ices control the 
machines that fabricate arid assemhle 
the parts. 

Using digital technologv. phone 
- 	companies keep track of millions of 

custorners. Thev send each a detailed 
everv rnonth showing preciselv 

which phone numbers were called, 
:ov rnan' rninutes custorners 

\ 	

talked on the phone, how much 
. 	 texting thev dick and how much 

each transartion cost. 
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Digi 	is aiso commore 
in the entertainment industrv. One person 
using a synthesizer can make music that 
sounds like a whole orchestra playing. 
Animation workstations heip artists create 
special effects in movies, such as making 
superheroes appear 10 lump from huilding 
to building. The video garne industrv is 
almost as big as the movie industry and lt 
uses digital technology to produce these 
same special effects. 

Digital technologv has also changed 
photography. Not loreg ago, most cameras 
used rolls of light-sensitive film to capture pictures. lt a piceure 
was blurry or lt someone blinked, you would not know until 
the photo was developed. Now with smartphones and digital 
cameras, you can take lots of pictures, delete ehe ortes you 
dont like, and print oniy the good ortes. Digital technologv also 
yn.k-e it uosqible 10  1ter diita! phto a"4 ?dd s- — , 1  

: 

4. 

eT 

~ al tu 	oogi 	used a ur0uu d us, tu gord 10 

anyhLg y ou sa y a .0 do co a turn up i n ufl xccted p i aces- 

even 

 
osE0 o'n by c o rno, ~ ete s ,a nger s.  



Abacus 	1100 EC. 

Silderule 	1617 
• 	 Mechanical calculator 	1642 

• 	Automatic born (punch cards) 1804 

Babbage's computer 1830s 
Boolean bogic 1850s 

Charles Babbage 	Holberith's ebectrc tabulator 	1880s 
Analog computer 1927 

ENIAC 1946 
EDVAC 1951 

ta: 

UNIVAC 1951 

	

Integrated circaJit 	late 1950s 

	

r1icocessor 	1971 

	

Altair 8800 	1975 

	

Apple 11 7 	1977 

	

itosh 	1984 	
lBFT PC 	1981 



History of Digital 
Devices 
The modern computer reflects the ingenuity of many inven 
tors, mathematicians, and philosophers working over a period 
of centuries, often improving on the work of others who came 
before them. 

Today, we use handheld electronic caiculators at home, 
school, and work. But another caiculating aid, the abacus, has 
been around since about 1100 B.c. and is still used in some 
parts of the world. An abacus consists of a wooden frame 3 ith 
beads that slide along rods. By assigning 
a value to the beads and silding them up 	 - - 
and down the rods, users can add, sub- 
tract, multiply, and divide, 

4.INWJ FBIIO 
In 1617, Scottish mathematician John 
Napier invented an aid to caiculation-
the concept of logarithms, which sim-
plify the task of multiplying and dividing 
into a form of addition and subtraction. 
Ne inscribed his logarithms on a set 
of caiculating rods he called "Napier's 
bones." Soon after, English clergyman 
William Oughtred invented a device 
hased on Napier's Iogarithms: the slide 
rule, lt remained in use for the next 350 
years, until the electronic caiculator was 
invented. Like the earlier inventions, 
however, ehe slide rule was only an aid 
to calculation, not a true caiculator. 

GULL,U.s O,xiirj,u ANUL', 
t'dcm c tJ,r*en,t X a*. 7.. 6'4 

Williani Oughtred 
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Blaise Pascal 

L€fl 
The first practical mechanical caiculator was 

invented by a French mathematician. In 1642, while 
still a teenager, Blaise Pascal invented an adding 
machine called the Pascaline, which worked with 
wheels and gears. His father, a tax collector, used the 
Pascaline to add up how much money people owed 
the government—something modern computers still 
do today. In 1670, a German named Gottfried von 
Leibniz improved on Pascal's invention, developing 

a calculator that not only could add and subtract, but 
also could multiply and divide. 

In 1804, a French weaver named Joseph-Marie Jacquard 
invented an automatic loom, or weaving machine, controlled 
by sets of instructions coded into punched cards. Different 
cards held instructions for different patterns to be woven into 
fabrics. The idea of using coded instructions readable by a 
machine became the basis of computer programs, years later. 

In the 1830s, English mathematician Charles Babbage 
designed plans for the analytical engine. His machine, intended 
to automaticaliy produce rnathematical tables for navigation at 
sea, consisted of four main parts, all found on today's computers: 

• An input device to read instructions from punched cards 

• A memory to store the instructions and results 

• A processot; which Babbage called a mill 

• An output device to print the tables of numbers 

Augusta Ada King, who wrote a program for the 
analytical erigine, is considered tu be the world's first 
Computer programmer. 

18 	DcrrALTEcHNoLoGY 



Babbage's analytical engine could be programmed 
to perform different tasks. That feature also made it like 
a modern computer—although the analytical engine was 
completely mechanical and powered by steam, not electricity. 
Unfortunately, Babbage was never able to complete the 
machine or test it. A model of his earlier design, the difference 
engine, was finaily built at London's Science Museum for 
display in 1991. lt had 4,000 parts and weighed three tons. 

Boolean Logic 
In the 1840s and 1850s, English mathematician and 

philosopher George Boole developed a kind of logic 

that allows thoughts to be expressed in mathlike terms. 

The basic forms of Boolean logic (also called Boolean 

algebra) are the AND, OR, and NOT operations. 

• An AND Operation is one in which two or more 

conditions must be true to achieve a result. For 
example, before you can safely cross a street 

intersection, the walk sign must be lit AND cross 
traffic must be stopped. 

• In an OR operation, the result will happen if either 

condition is met: If it is cold outside OR if it 

is raining, you will put on a jacket before 

leaving home. 

For more about 

Computer 

programs, see 

the Programmirig 

merit badge 

pamphlet 

• With a NOT operation, a result happens 

when a particular condition is not met:You 
will go to school today if today does NOT 
fall on the weekend. 

Years after Boole died, Computer design-
ers arranged electric switches to perform 
these Operations in what became known 

as logic circuits, allowing digital Computers 

to mimic human thought processes. Later 

still, Boolean logic would be used in internet 

search engines and in specialized computer 
languages used to manage data in databases. 
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Edison's Vacuum Tube 

In 1883, a few years afterThomas Edison invented the electric Iight-

buib, he noticed something peculiar about how electricity flowed 

inside it.To protect the brightty glowing filament, air had been 
removed from the buib, creating a vacuum tube. Surprisingly, if he 

placed a metal plate inside the buib, electricity would flow across the 
vacuum from the filament to the plate. Edison patented the discovery 

of how electrons flowed across a vacuum, now known as the Edison 

Effect, though he made little use of lt. 

In 1906, American inventor Lee de Forest dis-
covered that placing three electrodes inside the buib 
created an amplifier. Besides making radio and televi-
sion possible, this vacuum tube could also serve as an 
extremely fast on-and-off switch. This discovery would 
prove crucial in the development of digital computers. 

F! fl!kti. ii.ii1 TF1 

Every 10 years, the U.S. government conducts a cen-
sus, or study, to collect information about everyone 
who lives in the country. By 1880, the population was 
so large—over 49 million—that the task took seven 
years to complete. 

To speed things up for the 1890 census, the 
government turned to American inventor Herman 
HoHerlth. His electric tabulating machine automati-
cally recorded punched cards prepared for every 
individual. The cards held information that couid be 
presented in different ways—for example, to find out 
how many married people lived in Tennessee, or how 
many owned farms smaller than 3 acres. This machine 
was the beginning of automated data processing. 

Soon, other companies were formed to Wild special-
purpose calculating machines to help businesses. 
Eventually, universities joined in, finding scientific 
and military uses for the technology. These machines 
were one of a kind, and each had its peculiarities. 

Herman Hollerith, the father of automated data process-
ing, formed a company that would later become the giant 
IBM corporation. 



- 
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Massachusetts Institute ofTechnology engineer Vannevar Bush 
invented the differential analyzer, an electromechanical analog 
computer, in 1927. 

At Harvard University, professor Howard Aiken worked on the 
Mark 1 Computer using eleCtromagnetiC relays as switChes. At 
the University of Pennsylvania, John William Mauchly and 
J. Presper Eckert Jr. designed the EDVAC and the EN1AC, 
using vaCuum tubes as switChes, whiCh worked a thousand 
times faster than the relays in the Mark 1. 

Grace Hopper coined the term 'bug" for a 

computer fault,The original bug was a rnoth that 
created a hardware problem in the Mark 1 Hopper 

was the first person to "debug" a computer. 
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The U.S. military used first-genoration digital computers like 
this ENIAC to caiculate trajectories of artillery shelis and to help 
build weapons. 

The military used these first-generation digital computers 
to caiculate weapon trajectories and heip huild atomic bombs. 
Each of these Computers weighed tons, fihled an entire room, 
and consumed enough electricity to light up a small town. 
They also required thousands of vacuum tubes, which tended 
to overheat and burn out, needing to be replaced often. 

The "Universal*"' Computer 
The first commercially built Computer was Mauchly's and 
Eckert's UNIVAC, lt was designed to be a general-purpose, or 
"universal," Computer that would serve scientists, business 
people, and engineers alike. 

The UNIVAC was a stored-prograrn Computer, meaning the 
prograrn didn't have to be [cd into the Computer as it was run-
ning. Another innovation in the UNIVAC was its ability to take 
input [rom data on magnetiC tape, rather than [rom punChed 
cards. This ability made it faster and easier to operate. 

Customers for the new computer—which cost 

about $1 million in the early 1950s—included the 

U.S. Census Bureau, the Air Force, and 

insurance companies. 
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TYte Tr sistor—. Major Breakthrough 
1: ............ 	Jonn Bardeenfter Btn, .nd  
WWiam Shockley a BeI. 	nrInri !' 	 ". :..e 

	

............ czmpier 5v L:::.::.: ::::.: 	like a vac- 	s CG. ffie Ost 
ui:i :ube.:Se :rasir 3i ±e . :.:::. 	1: 	.i: 

a ai'llier and a vkcn 	.. ....:±......... Ir. ued 	Wd&y u sed 
a: 	pe:. and pired thu:: 	::: 	:er Earv 	serncoiductor 

:crs wert,  i: used. 	sme: nr:s m: ntaNv 
rnatenaI 	s jsed 

to make sircon 
The Integrated Crtuit—An E Chips,  
Bigger Breakthrotlgh 

s .s .: 	waS dar :hev .: 

....................::.:::Ii  

menents ha .. 	. 	 .; 	
. 	
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ia' 	i 	a 	1 
Trn 	im 

- fal':' 	I e 	J 	>y Y -' 
T 	Iptrne 

er. Robert Noyce nf FarzhiId 
Semconduct3r. (2ugh: : ihe :n:eg:aT 
circuk. The :.iep: 'va 	sirnpi.i.eai 

c rmeciing crponen:s after tI:ev 

we:e made, na u3czure them all 	n 
:he same chp n 	w:h huilt-lli 

The :riegrated cErui:, ais 
called zhe rncrnchi, rev-Iuic'n:zed 
nmpcng. h aa made txssble Ufl TheApollo spa 
ri:ts as zhe handheld caliziglator a.: vAth a mssiori toputanAme&an 

de digllal ;vristwatch. the moon oy Öieend iithe decade was 
an early user o4 haegratod ckcuim 

lntegrated circuits were also used in 
minicomputers, which, though smaller than the:: 

mainframes of the day, still cost tens of thousar: 
of dollars each. 
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At 3800 

the Microi ccessor 
• 	 '- 

Personal Computes 

r:Bill Gates 	Paul Allen, 
Mnt Dw!loff 

Steve Wozr i a 	Steve 

The year before the release of their Apple II 

computer, Wozniak and Jobs had worked together 

making a video garne for Atari, a company 

founded by Nolan Bushneli Atari had already 

become successful by selling a console that played 

one video game—called 'Pong"—in arcade and 

home versions. Pong was the beginning of the 

multibilliondollar video garne industry. 



In 1979, Daniel Bricklin and Robert Frankston created a soft-
ware program for the Apple II calied VisiCaic, short for "visible 
caiculator." The program automatically calcuiated rows and 
coiumns of numbers arranged in a form known as a spread-
sheet. This program, which was not available für mainframe 
computers, heiped start a trend of companies instailing per-
sonal computers in the workplace. 

Two years later, IBM introduced its PC (or personal com-
puter) based 00 the Intel 8088 microprocessor. The PC ran its 
own version of VisiCaic as weil as other software programs, 
including a word processor. IBM contracted with Microsoft to 
supply a form of BASIC für the new computer, as weil as an 
operating system, the program that gets the computer up and 
rurining, and then interacts with application programs. 

The original IBM PC cost $3,000 when lt debuted in 
1981 —around $7,500 in 2012, adjusted for inflation. 
Today's desktop computers, thousands of times 
more powerful, can be purchased for only a few 
hundred dollars. 

Microsoft later created a similar 
operating system, MS-DOS, for use on 
computers made by many different com-
panies. The IBM PC and other computers 
using the MS-DOS platform dominated 
the business and home computer mar-
kets, helping make Microsoft one of the 
world's largest corporations. 

Apple's Macintosh® computer also 
had great influence on the industry. 
lntroduced in 1984, the Mac's operating 
system featured several innovations that 
made computers easier to use, many of 
which had been deveioped years earlier 
by researchers working für Xerox. These 
innovations included a handheld pointing 
device, or mouse; the use of Iittie pic-
tures cailed icons to represent programs 
and files on the computer screen; and a 
system of pull-down menus and movable 
screen displays calied windows. 

IH 

Apple Il® 
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Despite the Macintosh innovations, the PC grew ever more 
popular, in part because IBM allowed other coinpanies to seil 
less expensive "ciones" of its PC design, while Apple did not. 
By 1990, Microsoft managed to incorporate many userfriendIy 
advantages of the Macintosh into the latest version of its oper 
ating system, called Windows®. 

Computers continue to drop in price and grow in power, 
much as they have throughout their history. In 1971, a micro-
processor held 2,250 transistors; by 1993, it was 3.1 million, In 
early 2008, Intel®  announced the creation of the first micropro-
cessor to hold two billion transistors. Experts say this exponen-
tial growth in computing power cannot continue indefinitely. 

Computers inYour Hand 
Rapid increases in computing power have allowed computers 
to get ever smaller and faster. The early years of the 21st 
century saw an explosion in handheld computing devices- 
not only calculators, hut also GPS units, which people now 
commonly use to find their way while driving; and personal 
digital assistants (PDA5), small computers that could fit in 

ige 	a pocket and be used as portable media players, electronic 
address books, mobile phones, and web browsers. 

Likewise, enhanced ccli phones, called "srnart- 
‚/ 	phones," do many tasks beyond making phone calls. This 

includes taking pictures, doing caiculations, browsing the 
internet, texting, using apps, piaying garnes, utilizing social 
media, and storing information. 
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New software prog rams are continuaHy introducod 
to take advantage of the increased power and to 
expand the ways in wnich we usa Computers. 

Another category of handheld computer is the personal 
transiator. These small, inexpensive devices act like a "speak 
ing dictionary," so you can hear how to pronounce words and 
phrases in various languages and see how they are spelled 011 

a display screen. 
In recent years, tablet computers have become popular 

handheld devices. Tablets are generaily larger than a smart-
phone. A tablet's touchscreen allows the user to operate the 
device with finger or stylus 
gestures. Some models have 	 .. 
detachable physical keyhoards, 
but a tablet computer is gener- 
ally self-contained like a smart- 	•' 
phone, with an on-screen 	 1.. 
"virtual" keyboard for typing 	 :. 

and on-screen icons for 
accessing the many software 
applications that run 011 

these versatile devices. 

A Quick Response (QR) code is a two-dimensional 

bar code that is widely used to cause a webpage to 

download to the user's smartphone when scanned 

with a mobile tagging application (app). 

1 	1 
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ii yn .i : 
The 1990s brought another significant 
revolution: the rapid expansion of 
the internet and the World Wide 
Web, linking Computers around the 
globe and changing the way people 
communicate and do business. 
Today, many activities we used 
to do in person can be done by 
connecting our digital devices to 
distant Computers Called servers or 
via Wi-Fi (a wireless network access 
point). By connecting to a server at 
a bank, for example, we Can transfer 
money from one account to another 
or pay bills; by connecting to the 

server at a library, we can renew a book we CheCked out; 
by connecting to a server at an online store, we can order 
all manner of products and even rent movies. Students now 
check assignments due and turn in hornework online through 
a website kept by their schools or teaChers. There are online 
colleges that grant degrees for work done through the internet. 

See "The Internet and the World Wide Web" 
later in this pamphlet for more about 
online communications. 

4 
ii .  

V 	
j 
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Cloud Computing 
What do you get when you combine advances in software with 

advances in Internet connectivity? One result is cloud cornputing.The 

term refers to the "cloud" of powerful Computers (servers) scattered 

throughout the internet. Increasingly, these servers provide "tempo-

rary" software that exists on a distant 'cloud" and is !oaded into a 

computer's web browser only temporanly, while being used. 

You can visit a site, upload photographs, and edit them (say, mak-

ing them sharper or more colorful) without actuaUy downloading any 

software. An auxiliary program that temporarily loads into the web 

browser makes this possible. 
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Performance of 
Digital Devices 
Even-  digital device—frorn ]arge multluser computing systems 
to a handheid mobile device—has a central prccessor and 
rnemor. These fundamental building blocks determine the 
svsem periorrnance and ultimately vhat kind of  
awausthe de ces user. 

J 	 te 

... 	- 

>;.•t 

The "brain of a digital device is the central ace 	g unit 
(CPU). This part has four main functions: lt fs; 	r:uc- 
tions frorn memory, decodes these instructioi: 	the 
instructions, and piaces the result back in memor. All of these 
functions are typically contairied in a single chip mounted on a 
circuit board. The CPU bas many different circuits all working 
together to process and move the data around. 



-‚ 	 - 

' 

gle part A quad-core Cpu has: 	s on a single device. 
If a prograni is written to t' advz 	e of the four proces- 
sors, thev can share the wc 	ad 	complete tasks sooner. 

In 1971, Intel's first processor had 2,300 transistors 

in itToday's processors have more than 1 billion 

(that's 1,000,000,000!)The transistor has gotten 

ever smaller over the years, and processors are 

doing more in less space, allowing huge computing 

power to be put into small devices like smartphones 

and tablets. 

The speed of 1 	processors was measured in kilohertz 
(kflz): 1,000 cvcies per second. Todav's processors are mea-
sured in gigahertz (GHz) in billions of c des per second. To 
get an idea of how much faster todav's processors are, think of 
sprinting coast-to-coast acr 	3rica in no rnore time than lt 
would take vo 	' 	ir he 

Between 1993 and 1999, processor speeds increased 

tenfold. Since then, processor speeds have not 

even doubled.The reason for the declining rate of 

increase lies in the physical limitation of the silicon 

being used to make semiconductors. 
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coprocessors to heip the Cpu 
Most digital devices have 

	

1 
will specialized functions such 
as graphics and sound capahili-
ties. This further inlprovcs the 
system performance. Collectively, 
the various components tltat per-
form criticril fuuctions are known 
as the citipset. 

Memory 	 1 
The CPU and memory work 
closely together. Everything the 
CPU does cornes fmrn memc.)ry 
and ends up in memory. The two main types of memory are 
ROi'vl (react-üniv nuinory) and RAM 	d(irn-access memory). 
ROM is permanem memory that reinams in place even when 
the device is turned off. Information stored in ROM is "main-
tained" in BIOS (Basic Input-Output System), a small program 
that starts—or hoots--the digital cvice, checks its compo- 
nents, and launcites the operat I) 	stern. 

RAM is temporary memory. When you launch an applica-
tion program, it is loaded into RAM. Information that you put 
into ne device duririg a particular work session is stored in 
RAM. RAM rementhers this information oniv while the com-
puter is turned on. If you turn off the computer, everything in 
RAM is lnt. 

: 
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Flash memorv is a type of memorv that retains 
data a0er the cievice is turued off hut can be used like 
RAM. Flash memory chips are found in digital cam 
eras, handheld computers, cell pliones, USB drives, and 

• 	other devices. 
The speed of a digital device depends largely on 

• 	.. 	how fast the CPU can store Information etc memory 
ind retrieve Information from it. In the 1 1)(30s, memory 

could he accessed oniv once every 10,000 nanosec-
onds (that's every 0.00001 seconds). 'löday, memury can be 

acccssed ever•' 60 nanoseconds (or once everv 01.N0000006 
Flash card 

	

	secouds), 'Ä'hjCjl means nieinnry speed has ifll)ro\'ed more 
than 10,000 percent. 

Stonng Files in a Flash 
The portable USB flash drive (or thumb drive) is a 
handy little pocket device that allows you to easily 
transport files and take files anywhere you go. 
Just plug lt into your computer's USB port and 
lt will pop up on the screen as a portable or 
removable device. 

1 
" 



Digital Devce Perfo,mance 
ga::e a 

v:ceTh 

zrc:e 	nc :ev jt 	 :her 
su:e a:a 	vz 	 er. Thr 

‚v. Ta: 	er-f: ca: i5 sei 'n„ p!gbs, pedeIas. 
d :ie: ',-a;c. S:v w:h : 	ai :emorv, 

es 	 memcr cajs thcr deice ;e 
- 	 e s2ae :ghvav caed 

- :be:at- 	 eey: 	gwav. 

Some devices use multiple buses to improve the 

flow of data between the processor and memory to 
improve System performance. 
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Dant and i 	izon are two rerms commonlv used to mean 
the same thing. However. each [cnn has its own definition. 
Data refei-s to svmbols—letters. numbers. and other char- 

aciers—thai mav or mav not have meaning. Information— 
;5 da-la placed into a context that gives them meaning. For 
instance. a data set mav inciude 89. 93. 85. 90. and 96. Alone, 
these numhers are data with linie meaning. But if lt is revealed 
that these numbers were the high temperatures oi several cmv 
secutive davs or a studenrs test scores in a course, then the 
data become Information. Digital devices store data and can 
hein organize data into coniext to make 
usable information. 

Almost all data lt stored in the iorm 	 .85 of niet. The manv different tvpes 01 nIet 	93 	90 
inciude number, text, picrure. sound. 
and video filet. The type, or format. 
ol he e v oent rpj  b.. [ne un or 89 96 
extension —utuailv several letters iong- 	- 	1 
tOd wlIo a JL)i a 	mc file naTe F 
examole. in the tue name 	 Inforrnatlon/ 
rsr, the 'txr indicates a text nie. 

Software 
 

pro ms are sei up 10 	 ‚ 	/ 

proreriv interpret snecific types of files. 
Most programs can use multiple tute for-
mats. However, the tvpes of files a pro-
gram can Interpret are tvpicaliv limited 
to the program's tunciiom tor instance, 
audio piavers can process oniv so-und Test scores for 
tutet and not spreadsheet filet. 

John Dc e 
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What Extension, Please' 
When creating a file name, using the correel 

extension is important, particularly lt the file wu 

be emailed to another Computer or viewed on a 

webpage. If the servers that display webpages or 

heip send email can't read those extensions, they 

can't teil the receiving device what sort of tue lt 

is receiving, and the recipient won't be able to 

process the file. 

There are thousands of different types of filet 

and tue extensions. Some can be read only by 

a specitic brand of device or software program. 

However, many popular file formats can now be 

read on any operating system as long as the digi1 

device is running the required software. 

On many devices and in operating systems, 

these extensions are not displayed as commonl; 

as they once were. In many cases, file types are 

distinguishable by the different icons. 

3€ 



Text files 

Ixt ASCH text 

.doc Microsoft Word 	(word processing) 

Document Fes 

pdf Portable document format tor files compatible with the Adole. 
Acrobat Reader; can include text and images 

Image fifes 

Poouiar tor saving photographs; adustabe compression ratio to 

achieve exact desired die size 

Nonohotographic imeges such as icons, buttons, drawings, 

end figures 

.png iniage formal with better color reproduction than gif 

.bmp Short für bitmap, a standard Windows 	graphics format 

lif 
Odem a lossiess way to compress graphcs; produces much larger 

die thun jpq 

Presentation files 

.ppt Microsoft PoierPoint, a sPctmbased presentatiori pogram 

Spreadsheet files 

.xs Microsoft Excel, a spreadsheet prograrn 

Sound files 

.mp3 High compression of sound data with only a slight loss in quality 

.aiff, 	au Macintosh®-platform sound tue 

.wav Windows®pIatform sound file 

‚wma High compression; even betterquatity than .mp3 die 

Video files 

cvi Windows 	Video die 

• mov, 

.mpg, Movic die in Mac 	orWindows 	piatform 

mpeg 

Web files 

.htm, htrnl Hypertext markup language 

.asp, .ospx Active server page (.aspx is used for dynamic pages( 

.php Dynamic webpages 

.css Cascading style sheet 
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• 	 :... 	 .• 

Storing Data 
Let's look at some main types of data and how they are stored 
on digital devices. 

For more Numbers 

about machine Think of a digital device as a collection of billions of circuits, 
each with just two positions, off and on. These two positions are 

languages, see represented by the numerals 0 and 1, which make up the binary 

the Pro grammirig number system. All data is stored on a digital device as groups 
of Os and is. Each individual numeral is called a bit, short for 

merit badge binary digit. Bits are arranged in sets of eight bits, which is 
pamphlet. called a byte. The byte is a fundamental unit of data storage. 

Meg 

A 

This binary code transiates to "Boy Scouts of Americ&" 
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G DA FA AN 1) F 1 F. 

Binary numbers do not look much like the decimal 

numbers we are used to seeing. For example, writ-

ten as a binary number, the decimal numeral 101 is 
01100101. Binary numbers make up machine code, 
the low-Ievel language that digital devices transiate 
all data into before performing Operations on lt. 

L 16 2 7 3 
8 10 31 

0 0 
00 10 0 

0 11 0 
0 0 	1 	110 

6 q 
q 

9 6 
0 0 

0 
0 

00 

m~ 



Text 

Text is stored using a special code corresponding to the num-
bers bctweL'n 0 and 255. Ihe code is cifled ASCII American 
Standard Code for Information Intarchange). Sirnilar to the way 
it stores decirnal numbers, the device represents each text char -
acter as a single byte of Information. Vor example, the letter A 
is assigned the number 65 in ASCII code, which is 01000001 in 
bbiaiy form. ASCII text is stored without any formatting, such 
as indentations or bokiface. 

An ASCII text file is often referred to as a plain text 
file and can be read by almost any word-processing 
program. Depending on the program, you can add 
formatting and save the text in another format. 

Pictures 

Pictures are stored as a series of small dots called pixeLs. A mon-
itor intght display, for exunpIe, 1 ‚024 x 76 Oxels. CciC!i hori-
zontal iow conlains 1,024 ptxels, and thoc ne 70$ tovs stacked 
vertica]iy. In a hlack-and-white monitor, cach pixel requires only 
one bit of information, teHing 10 display either 1 (black) or 
0 (white). A gravscale monitoi 	up to 256 different 
shaces of gray hetweeit black  and whtte for each pixel. 

A device screen that is in color displays pixels with three 
color comaoncnts—red, green, and blue. Different colors. dis- 

in various shades and strengths, produce 110 dcsired final 
(:OlOr. Eight bits of information per pixel will produce 256 differ-
ent colors an the screen; 16 bits will produce 32,767 eniors; and 
24 bits will produce 16.7 million colors--the maximum number 
the human ave can see, sometirnes calied true color. 

a 
a Blau 
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1 wann 
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ass. 

irdii 
ganz aauaaasaaaaaamu 



When digital cameras take pic-

tures, the resolution, or number of 

pixels, is important for the quality 
of the picture. Each pixel is a dot 

that has information about the 

picture in that location. 

A television (old analog or 

today's digital) also has pixels. 

For example, a high definition 

television labeled 1080i indicates 

that the picture is 1920 pixels wide 

by 1080 pixels tall.That means 

each picture has about 2.1 million 

pixels. This is also known as 2.1 

mega-pixels. 

Figure 1 is a "high" resolution 

picture of 1.4 mega-pixels. Figure 

2 is a low" resolution picture of 

only 30 thousand pixels. Because 

Figure 2 has much less informa-

tion about the image, lt looks less 

crisp and clear. 

In Figure 3, we magnify a 

smali section from the left-hand 

side of Figure 1. Same detail is 

still there, but individual pixels 

are starting to be noticed.This is 

sometimes called pixelation. In 

Figure 4, we magnify Figure 2. 

The individual pixels are clearly 

seen. Depending an the photog-

rapher, a high or bw resolution 

picture would be important. 

F ~ , F  - Ute 1, pixels, hires 
MM  

1 

Fgure 2, px&s, ors 

Figur 3 px&s, det a il from Fiqure  1 

Figure 4, pxels, detail horn Figure 2 



Compression 
Picture and image files are stored in many different 

formats. Some formats use specialized mathemati-

cal formulas to compress the picture.The file takes 
up less disk space and is easier to email or display 

on the web, but same of the original data is lost, 
causing the expanded picture to be more blurry 

than the original. This is called Icssycompressiofl. 
Another type of compression, called lassiess, can 

temporarily shrink a file by removing parts that are 
repeated and then, later, restore the file to its full 

size. Lossless compression is often used with text 

files and database files. Lossiess compression is 
also used when you want to retain the original 

picture size or quality. 

Sounc 

1: aud made ur ef;ihra!iem tat ra'e fl:eUgfl me air 

ed 'zus If vcu ceuld ee ihem. hev ;vould k hke the 
:ves a the beach. The heighz. er eude. ef he wave 

deermue he velume er. Ioudner. Hew cese iecether he 
wave are dete .due the er pitch—wheher a 
hjrcfs whirie er a beem ei a bass drum and hew that nu  

digitai dev:ce hears hreugb a micreuhene er meda 
an 	simia cemedng o these scund vave. 
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The device's audio circuitry feeds this signal through an ana- 
log-to-digital converter chip that converts the signal into bits 
that the Computer can read and save as a digital file: hasically 
a long list of l's and O's. When you replay the file, the data 
is sent back through a digital-to-analog chip, which rebuilds 
the shape of the wave and sends 
that information to the speakers, 
vliich vibrate the air, re-creatirlg 
the original sound wave that you 
can hear. 

Video 
Faster microprocessors have made 
lt possible for deviccs to display 
moving pictures. lhday's digital 
devices can record and store entire 
movies. Digital video, even when 
compressed, uses up enormous 
amounts of storage space. As 
storage capacity increases, ever more people will use digital 
devices to store and echt their video collections. 
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java.uui.Scanner; 

ric dass FahienheittoCelsius JAVA 
• 	 . .. 	 • 	 .: 	 L(W TEMP F_WARNING= 	; Teniperature 

• ... 	 . :. 	 CH 	TEi\lPFWARNlNG 	; Example 

• 	.............MAX 	LOOP=5; 

pubflc staft void iiani1String[I args) 

C5flflC . 	i.:. :inin .. 	 v Scanner(System.n): 

F».eriheiV 

d 	. 	 Ceisft 

for( 	i' 	:kMAX LOOP;i ~~ )) 

System .::;.rinr(\nEntera temperature in Fahrenheit: 

if(scaidrn.hasNextDoubleØ) 

Faninheit=scanFaren.rrextDoubleø; 

Celsius = (Farenheit- 	) 	/ 

(else) 

System.exit( 

System.out.printlr.l 	. 	 . 	 Celsius); 

.. 	 . 	 ••. 	 . 

renhei: HGH TEMP •WARNiNG){ 

f(Farenher LOW EMPF WARNN(,)) 

System.out.printi 	 • );} 

System.exit( ); 

Example Output: 

Enter a temperature in Fahrenheit: 76.0 

The temperature in Celsius is: 24.444444444444443 

Cntera temperature in Fahrenheit: 102. 

rhe temperature in Celsius is: 38.888888888888886 

Remember to hydrate 

unter a temperature in Fahrenheit: -2. 

Ehe temperature in Celsius 5: -18.88888888888889 

Remember to pack Long underwear 

nter a temperature in Fahrenheit: 

Java is orte of Ehe most popular progromming languages in the world because it 
is free and runs ort many different platforms, a quality referred to as 'Write Once, 

Run Anywhere." Java is easy to learn lt you are already familiar with another 

text-based language. 
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Computer Software 
Software. a 	.- 	 :tioos orazed lote a tr::r:arn. is 
.rhat makes rvare wok. The central prccessng uni ,  TL 
uses this ]ist ei instructions o meve and manipulate datr. 
the digit: 

The rhree nlain categeri: :f rrograms j: :perating 
sys ;ems. appiication progIa!ns. md program mia anguago-s 
Dperatng svstetns comroi the basic oeratioos ei the con.-
puteT 	d sei up the en -,- 	nann io ......appilcations ro Tun. 
Appucailon programs 3110w users w dccific tasks with 
their digItal devices, such as wrhe letters er touch un hoto- 
raphs. Prog.::.min2 iangmmmges 	ased na wrltt- : ri jer nre- 

ar e ..:' pe. appiication r:: arams 

Operating Systems 
cher:: i mg sv::mm ;OS'„ scm:;are is ihe feundation software Oh 

whic:.:: 1 oder prograrns ran. This set of prograrns comrols all 
the digital devlces ha 	ateratiot: 	his loch 

Ing inpm dispiaving outom on the n eocor er granluc dpiav, 
kecelog track ei files and direotories ca die hard drive er ciher 
nte'. and controllingperipheral dc:. .:es such -,s disk 

prtn!ers. sca.. . ars. s peaken aoc IG 	: .... 

Because of the work done by the OS, programmers 

who create apptication software da not have Co 

write code (instructions) into their apptications Co 
control these basic functions. 
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Lkewe. de 05 adapts te upgriies rc a cornters 
:3warefor examiie, msaing rore RAM aaiiy 

u;'ia:i::g et:5 he rest of t: :.: :ast of :ie 
05 :s w serve as a KM : rraffic ce. aikcaing pcessg 
;YKe arci aeorv spac :mcng tie var:cus ?rras rat 
rig:. re :nn;g at tue wie hbly hmk sc::. a :eures 
Lrrise A de TS hm 

Common operating systems are the Microsoft! 
Windows! series, the Macintosh! series, Android' 

in 

	

	 OS, and the UNIX!-  family of operating systems, 
which includes freeware and inexpensive versions 

- -- - 	
of what is known as Linux!. 

Applications 
and a 	:cpe trk 

-. 
tn re;v wavs tna ccmre:s can hen us at schm worz, a::i 
icme new aca 	rt :ic 	n 	crams are cm:av t'eng writ:c:: 

rer13re -  

	

- 	- 	-- 	 - 
L 	t Theo is n 	jrn: 	how manv apphcat:c:. . 	•:•.. 	ine - 

abc, 	ne an scm: 	:.•r mos: :::tiar tv n Z 	picaton 0- 

gratns. hu there r.:•:- : - anv c:e:s adapt 	. .: 	 rt i 	b 	needs 
ee - 	 - 	- 

:n snerce. 	tnis:rv, ano pers---- - 
tePor'rg 

Spreacfsheet 
nert:: ba 

A s;: 	-::ercrms athrnenc on numbers. 	are 
nnh et anartge-d m row a .:id cc.:.: ms. 	.s 	:d cc 	rnns inte:- 

sec: - .-. 	... 	h'xes. caed ces. A ..... .. r.'.: i. 	a 	uncnon 
r 	atct1ar 	e—tnr ex.ntp1e. 

tte n:tmbe: n ceL 	-. 	:3 the 	in cei A2t and havr 
ihe 	- ......... 	-- 	..:t 

i m 	net ei a spreadsheet ts tbat i y:u char.ge a 
her in c 	:e. the program immedate1v recalcria:es the rotas 
1:: t 	V1C7 ces ihr a a 	bv the change. T!'.. 	ows 
vou 	what if 	o:::attont 	-- -amp'e vou can 

trnv more 	uts cc.... 	- :: 	er CrtP i 

:he trc'c: :: 	- 	::. add 	ona $300 er S- 
Be 5 , 	er veu can c 	:: Ivpe 	 sprea- 

sheet. suci as heaIings, names 	ex 	a-; cotes 
S:eadsheets are -üsefu't fer va:ic.: 	npes of reports. md: 

::drasrtg reports. ttn 	ogss :rts team :ecoris trave 
budgets. zu ....... . cv 	estons. an! 	.: .: :.: 	ts ior car laus. 
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Database 	ertDB, Program 

Database m:.:.a 	.DBM. 	: used ör erganzing. 
s:oring. an izeeping track o a set ef iormatiz called a da:t-
hase. The data are orfianized in Enes called records. with eec 
:ecord consisting ei a number of iieids. Fes each new record, 
,he same set ei fie.s is store. with Ifterent cc'ntents in 
eat 

A 	tt - ce database could be -sei tw with a record 
ecachcourin the treen. Each record would coasist ei iieds 

fer the Sceuzs name, at:ol. :ank. iroon, meeting aizendance, 
camoti: anendence. and ether events. An enrr. ei presenC 
er ahsenf cou'd be made in the appropriate held ei each 
Sccut's recerd after each acti';tv. The Sceumtaster could eas 

who ended a partidular event. The DBM program could 
calcuare the percerttage ef parridpatiert fer each activirtt 

Word Proces&ng Program 
\Vord-precessing sofnvare pro rams are teels that inake wrft 
ine—and formatung rext—easier. Once tverds etc ryped mm 
a docurnent. thev can eas:v be ear:anged and corrected. 
Software mcv aow rau ra change de size and stvle .together. 
caied the fen: ei the le:ters. es we il es the color. \bu can eas 
lv Cil5fi paragraphs re the leimn right. er cemer: add bullets er 

underlirming: adhmst the amones ei irmden:arion am the beginning 
ei a paragraph: and aker the widmh ei mergins. 

Some programs 1cm ycu add :abies and gwhics and will 
au:ematcaiiv number pages. \hu carm check the spelling. make 
differem rersions ei documents whheut complerelv retvping 
-,hem, and prir.t eum veur work. 

A DBM progrem 

can per'ome --Ort 

ng arg searches 

otthe datacase 

normcfe 

pmdic 

pnete 

with grapns 

and chats 

With the 'maiI merge command,  
you can insert narnes and 
addresses from a database 	 f 
program into a form fetter to 
send out personalized letters 
to a large group--to every 
Scout in your troop. 	 . 
for example. 
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Graphics and design programs allow you to cre-

ate and edit pictures or drawings. Paint or draw 

programs let you create images in two dimensions. 

Other programs ailow you to draw in two or three 
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CAD architecture software altows the user to 
create a floor plan like this that can be printed 
and shared. 

- 

-. 	
.- 

- 	 . 

-- j 

Three-dimensional CAD programs 
can be used to create wirefrarnes, 
or outlines of objects, and solid 
models, which can show texture, 
iight, and shadows. Automotive 
engineers use CAD programs to 
design automobiles, down to each 
individual part. Other engineers 
use CAD software to design circuit 
boards, bridges, or buildings. 

CAD software is also used by 
architects to design rooms or entire 
buildings. A designer usualiy starts 
drawing the walls of the structure 
by dragging the cursor across the 
screen with the mouse, and the 
program automatically adds dimensions. You can place furniture 
in a roorn—using pull-down menus for couches, tables, etc.-- 
and input exact measurements to inatch your own furniture. 

Photo and Video Programs 
Using photo-editing software, von can 
enhance digital pictures by cropping, 
sharpening, adjusting brightness and con-
trast, deepening color saturation, correcting 
color hues, and otherwise improving your 
pictures. You can then print the touched-
up photos and save them as digital files. 

Photo files can be saved at various 
resolution and compression levels, depend-
ing on how you will use an image. For 
printing, you want as high a resolution and 
as bw a compression as possible, resulting 
in a large file size and sharp prints. For 
sending a photograph via email or display-
ing a photo on a website, you want bw 
resolution and high compression, which 
produces a small file size that will quickly 
download to a viewer's computer. 
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Photo album programs help you organize your pic-

ture collection electronically on a hard drive or com-

pact disc (CD or DVD).This software may also let 

you create slideshows of your pictures that can be 

stored on a CD or DVD for playback on a Computer 

orTV. 

Video editing programs turn a Computer into a digital 
movie studio, allowing you to edit and enhance video footage 
taken from a digital device. The basic functions of these editing 
programs include cutting and rearranging video sections; add- 
ing transition effects such as fades and wipes between scenes; 
and adding titles and text, background music, and narration. 

vk 

*1 

Most digital cameras come bundled with image editors. 
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Wbpage Editors 

FA 

bpage editors are programs that help you creaee websites 
iout having Co write HTML, ehe beshknown markup lan-

guage used on die World Wide W'. Typically, these progranis 
heip you design your page—c. t:g text anti graphics—by 
selecting cornmands from toolbars r:nc icons. The editing pro-
gram autornatically creates the unde:Iying code needed. Most 
webpage editors also allow,  you to add advanced features such 
as animation and scrolling text. The programs offer some help in 
publishing the webpages you have created oneo the Internet. 

Financial Programs 
Fina:cal prograrns heip users keep track of money. In their 

thev are like a checkbook that does all the addi-
tion anti subtraction for you. Financial software has additional 
featu:esiat ailow von to generate reports, helping you track 
how you spend your money, by categorizing expenses (enter-
tainment, phone, school, anti so on). A program cnn also heip 
you create a budget so tinte you won't overspend in particu-
lar categories. This kind of software can be linked Co bank 
accounts over die internet so a check register cnn be automati-
caliv updated, anti funds ran be transferred between checking 
anti savings accounts. 

Media Players 
Metier :•rvers heip organize music. You cnn use these pro- 

u,  c.-iver-t music from audio compact discs into files 
that rrr: nored digitaily. You ran also add songs that you 
have purchased. These programs let you create playlists of 
vour favorite songs."bum" songs onto CDs, anti download 
your music files into portable music plavers. 

lt is important to remember that 
copyrighted song files cannot
legally be shared over the 
internet. See "lnteHectual 
Property" later in this pam 

See The Internet 

anti the World 

Vide V, e- b' later 

in this pamphInt. 
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Two or marc cops working togei -iei can da far more 
than a single computer. When Computers are linked, their ran-
nection is called a network. lt might be a local area network 
(LAN) contained within a single building or a wide area nec-
work (WAN) covering a large region of the country. 

These small and midsized networks, in turn. are Iinked 
ca form a much larger system that spans Eartr T - -. system is 
called the internet. The interner simply stated, is a u--twork of 
networks. \Vhen connected to the !nternet .mv digital device 
ran cammunicate with anv other digital device...und the 
globe that is also connecied to th 

The amazing thing about the internet .: does not 
rely an ans' one central computer 
to operate, nor even a central 
network. Na one organiza- 
tion controls je. Instead, the 	

All 

internet operates across 	 -‚ 	 - 

numerous high-speed  
networks maintained by 
'arious internet service 	 - 

providers (tSPs) and pri- 
vate networks operated by 
different companies. 
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Origins of the Internet 
The internet's o:lrl ran be traced to ARPANET, a small neC-
work iaunched i: 1 96i) by the 118. Department of Defense. 
ARPANET ii: :1: ::Tr aters at various universities around 
the countrv. 1 1 researchers Robert Kahn and Vinton 

Cerf deve1op .‚ 	:a ioin ARPANET with other similar 
networks. T 	r orks were joined in 1983, and the internet 
was born. 

At first, all networks were connected Co the Internet 
through a "backbone" network. ARPANET was the first back-
bone. Then came a high-speed network of supercomputers 
organized by,  ehe National Science Foundation. That backbone, 
in turn, was replared by private high.speed networks. 

For years, oniv universities, military,  agencies, and defense 
rontraceors used the internet. But as private rompanies were 
allowed Co join the Internet, and as local area networks started 
getting connected, lt became possihle for people evervwhere to 
use 'te internet, as weil. 

r 1 
i 

.k 
	1. 

The supercom 	 e t type of con 	er made.This isTitan, one of the 
world's tar9 st s eroor :ute 



World Wide Web 
s the L:net gretr a better wav was reeded to access and 

dsav the vas: steres of information it held. Thai beuer 
wav was the %:ld \Vde Web. deveoped in 1990 bv Tim 
Bemers-Lee, a Brtish phvsicis: and software consuliant at 
CERN. :he Eurpean partce phvsi:s horav, The web-
consisting oi documents called wehpages—weud evenualIi 
bring graphis. pictures, sound, animation, and videc to the 
internet. Howeven its irue bnllianze was in the simple system 

frganization il provide 
Otte of BernersLees :wo main !nnovaiions was the zint 

teer 	 nrce c.rto 1]RL,, a form ei address that can be 
used on an'. -  webpage or other ne mi he internet. His other 
important ventiort was n -oertexr 	Zrnp mgnige HTML , . 
a form of Computer anguage ic'r creating wehpages that ;ink 
to orher tvehpages through cli-kabe hypertext. A word in 
hvoertext cart he inked bv wav of a hid den URL to any other 
page. or pari of a page. or nie. Simplv bv cicking vour cursor 
ott the linked wen. vou can iump ic' sonne o:her iocation ort 
die tnternez, evert ii ii is stored ort a compuipr r zFam Zhe 

rtage where von staned. 

6 Iflions of 

webpages are 

ncetd on die 

- 

end ess -itber of 

paqes is possbe 

r 
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To view webpages, you need a software program called a web 
browser. As webpages add video, sound, and animation, addi-
tional software is needed to enable the browsers to use these 
multimedia elements. A helper software program "inserted" 
into a browser is referred to as a plug-in. When videos are 
uploaded to a popular website (YouTube, for example), the 
video files—no matter what format they were created with-
are converted into Flash files, which are compressed (made 
smaller) for easy loading onto a webpage. 

Another kind of helper software used in web browsers is 
called a cookie. A cookie is a small data file transferred to your 
Computer from a website. The cookie, which can contain infor-
mation about you, such as your user name, language prefer-
ences, or shopping preferences, stays on your Computer and is 
loaded into your web browser the next time you visit the site, 
Cookies are retrieved from your Computer each time you visit a 
website to allow your visits to have consistency. 

Third-party cookies are another type of cookie that can be 
placed on your Computer. Typically these cookies are placed 
on a Computer to track internet usage to be used in advertising 
and statistical analysis. All browsers allow you to manage and 
remove cookies that are stored on your Computer. 

Widely used 

plug-ins include 

Adobe® Flash® 

and Adobe® 

Acrobat®, which 

allow webpages 

to display videos 

and PDF files. 

Most browser 

creators allow 

users to view and 

manage plug-ins 

or add-ins through 

the browser's 

Tools menu. 



I7zT FI1ITII ..i• 
Every device connected to the internet can be identified by its 
unique internet protocol (IP) address. Every computer connect-
ed to the internet has an IP address, either a permanent one 
or a different one that is assigned to the computer each time 
it connects. A typical IP address looks like this: 23.67.61.152. 
This is the same as typing www.scouting.org  into a web 
browser. Finding devices by their 1P addresses was difficult, so 
in 1983, the University of Wisconsin created the domain name 
system (DNS), which allows people to find a computer on the 
internet by a unique name connected to the IP address. (These 
names form part of the website's URL.) 

Domain names, such as "www.scouting.org ," always have 
two or more parts separated by dots. The part of the name 
farthest to the right is the top-leuel dornain—.com, . net, .org, 
.gov, .edu. The part to the left of the top-level domain ("scout-
ing" in this example) is the kost name. The top-level domain 
alone can teil you something about the website. 

• .com, .net, and .org—for general use 

• .gov—reserved for governmental agencies 

• .edu—for educational institutions, such as schools 
and colleges 

Once a particular domain name, such as www.scouting. 
org, has been registered, no one else can use it. A nonprofit 
group called ICANN (Internet Corporation for Assigned Names 
and Numbers) maintains the internet domain name system. 
ICANN regulates the buying and selling of domain names, 
which is handled by various private companies. 

Different countries have their own top-level domains. 
For example, .uk stands for United Kingdom, .au for 
Australia, .jp for Japan, .ru for Russia, and .ca for 
Canada. Websites with those letters at the end are tikey 
to be based in those countries. 

- 	 lfo 
- 



When most users type in a web address, they usually start 
with the "www" part of the URL. But in front of that is an 
important part which teils the browser how to communicate 
the information: http (plain text) or https (encrypted). HTTP, 
which stands for hypertext transfer protocot, is a set of stan-
dards governing the exchange of data as text. This is the most 
common type of request sent through the internet. 

HTTPS, which stands for hyper- 
text transfer protocol secure, adds an 
additional iayer to HTTP by encrypt- 
ing the information with Secure 
Sockels Layers (SSL) and adding 
more security around a web request 
using security certificates. You will 	 k 	'' 
typicaliy see https used whenever 
you are asked to log in to a website 
or send personal information. 

Before sending personal infor- 
mation to a website that is requesting 
it, you shouid check that the site has appropriate security and 
a valid security certificate. web browsers (Internet Explorer, 
Firefox, and others) know how to trust HTTPS websites and 
typically represent secure websites with a lock icon in the URL 
address bar. You can dick on the lock to see information on 
the website and security information. Check 
that the name on the certificate matches the 
website you are visiting and that it is still 
valid. When in doubt, stop and do not use 
the website. 
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Video Chatting 
Digital technology has made possible new forrns of communi-
cation. You know that email aliows you to send a written mes-
sage to any other email user in the world who has an email 
account that is connected to the internet. Another form of digi-
tal communication is instant messaging (IM), by which people 

can communicate in real time, using digital devices. IM also 
lets users see whether a particular person is online and con- 
nected to make an instant-messaging exchange possible. 

Another kind of instant messaging is text messaging, 
usually done through a cdl phone, which contains com- 
puter chips. Texting is good for quick communication at 
times when phone calls might be disruptive or impractical, 
or when a person isn't available to take your call. Text 
messages can also be sent to order products or services, 
but you must be careful not to receive unwanted charges 
on your cell-phone bill this way. 

Video chatting aliows you and a friend to talk to and 
see each other, turning your digital device into a sort of video 

telephone. You can use your computer or other device with 
a camera attached to stream the video and audio back and 
forth. Another way to do this is through your cdl phone or 
mobile device using specialized strearning software. 

is1 
Search Engnes 

The internet contains billions of pages of content. To find the 
information yuu need among all these pages, you use a search 
engine. Search engines use programs called crawlers to explore 
the web and build indexes of webpages. 

To use a search engine, von simply type in your search 
term ("court of 
honor," for example), 
wait a moment, and 	- 
then see a list of 
webpages Pop up that 
contain the term you 
submitted. You can 
dick on any of the 
Iisted pages that you 
want to view. 



The Boy Scouts ofArnerica has a 

recognition tor youth members caHed the 

Cyber ChipYou are probably using digital 

media now more than ever tor everything 

frorn research to socializing and tor tun 

and garnes. Earning the Cyber Chip can 

heip you ieam how to stay safe whHe you 

are online anti using social networks and 

the latest electronic gadgetsTopics include 

cyberbullying, ccli phone use, texting, 

hiogging, garning, and identity thett, Find 

out more about the Cyber Chip by 

visiting www.scouting.org/cyberchip.  

LIjttTZ•11  
On the internet, you can have fun, play garnes, and take care 
of business. You can find heip with your hobbies and interests, 
learn all sorts of things, dick your way to a wide world of 
instant information, and even read books. Along with the con-
venience of the internet, however, comes sorne risk. 

Usme. 

Pa55 0 
 A. 
	

mem~ber su0r0  

A Computer can catch a maiware infeetion from an 

email message, websites, downloaded programs, or 

infected disks. 
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Protect Yourself 
When you are online, be careful to guard your 

privacy and protect yourself from potentially harm-

ful situations.The following tips will help you stay 

safe.Your parent, merit badge counselor, or Scout 

leader may talk with you about other rules for inter-

net safety.This information is covered in the Cyber 

Chip. To review, here are a few tips for keeping 

yourself safe and being a good online Scout. 

1. Follow your family's rules for going online. 

Respect any limits on how long and how often 

you are aUowed to be online and what sites you 

can visit. Do not visit areas that are off-limits. Just 

as there are places you don't go to in real life, 

there are places to avoid on the internet. 

2. Protect your privacy. Never exchange emails or 

give out personal information such as your phone 

number, your address, your last name, where 

you go to school, or where your parents work, 

without first asking your parent's permission. Do 

not send anyone your picture or any photographs 

unless you have your parent's permission. 
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3. Do not open emails or files you receve fi om 
people you don't know or trust. If you get some-

thing suspicious, trash lt just as you would any 

other junk mali. lt may contain a virus that can 

harm your Computer just by opening the email. 

4. If you receive or discover Information that 
makes you uncomfortable, leave lt and teil your, 

parent. Never respond to any message that is 

disturbing or hurtfui. 

5. Never agree to get together with someone you 

"meet" online. Teil your parents if someone yCU 

don't know tries to arrange a meeting with you. 

6. Never share your internet passwords with anyone 

(even if they sound "official") other than your par-
ents or other responsible aduits in your family. 

7. Don't believe everything you see or read online. 
Along with some great Information, the Internet 

has lots of junk. Learn to separate the useful 

from the worthless.Talk with your parents or 

merit badge counselor about ways to teil 
the difference. 
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ProtectYour Computer and Other Digital Devices 
Besides taking precautions to prOtect your personal safety 
online, you should protect your computer and other digital 
devices from a number of online dangers, including malware 
and theft of files. This applies not only to your home 
computer bot also to any device that can be connected 
to the internet such as ccli phones and internet-connected 
video garne consoles. 

Maiware is a term covering several types of harmful files, 
including viruses (software codes designed to harm your com-
puter in some way, such as by destroying files or causing your 
computer to malfunction); worms (files that infect your com- 
puter and send out copies of themselves from your computer 
over the network); and trojan horses (programs that appear 
to do something useful but actually are harmful) Another 
form of malware is spyware. Such programs, often attached 
to some useful software, "spy" on you, tracking your move-
ments on the web. Spyware can also install secret programs 
on your computer. 
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Keep Your Digital Devices Healthy 
The following tips will heip you keep your Computer and other digital 

tools safe.Your parent, cour,selor, or librarian may talk with you about 

other rules for avoiding viruses. 

1. Look carefully at the return address of all email messages you 

receive, especially those that arrive with attachments. Download 

a file only from someone you trust; even then, be suspicious. 

Sometimes a virus can be sent from a friend's Computer without the 

person's knowledge if the Computer IS infected. Be particularly wary 

of a file attachment with a name ending with exe7 which indicates 

an "executable" program file that may harm your System. 

2. Install antivirus software on your computer and keep it updated.The 

software can be set to automatically look for viruses on your hard 
drive, to scan disks and files that you put into your computer, and to 

scan email attachments that you receive. 

3. Do not open email that appears to be spam, or junk mau, which may 

only be trying to seIl you something but could also introduce a virus 

into your Computer or other device. 

4. Back up your important files regularly onto optical storage medi 
(CDs, DVDs), flash drives, or extra hard drives. (There are also 

online backup services available for a yearly fee.) lt is prudent to 
make your backup redundant; that is, back up to more than one type 

of media. Be sure to scan your backup media for maiware, too. 

5. Buy software only from trusted sources. Unauthorized copies of 

software programs often contain viruses and should be avoided. 

6. For added protection, use a firewall, which can Consist of software, 
hardware, or both, to keep intruders from looking at and possibly 
stealing private information stored on your hard drive, such as pass-
words or credit card numbers. Using a firewall is particularly wise if 
you have a broadband connection to the internet.The latest versions 

of Windows® and Macintosh® operating systems have built-in fire-
walls that you can activate to protect your computer online. 

7. Keep your digital device software up-to-date. Software creators often 

release updates as they fix issues with their software that can lead 
to security problems.You can help protect your devices by keep-
ing up to date with these releases. Never update your Computer or 

other device without your parent's permission. 
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Digital Technology 

Today, digital-technology skills are useful in almost every pro-
fession. As technology has become cheaper and more power-
ful, it has spread into practically all aspects of business includ-
ing agriculture, medicine, landscape design, and aerospace. 
Almost all industries use digital technology for at least one part 
of their operations. Employees use Computers to perform van-
ous tasks. Companies use websites and social media to com-
municate with customers. Technology has become an integral 
piece of business. 

Basic application programs—word processing, spread-
sheets, etc.—are used throughout the economy. But beyond 
that, each industry uses specialized software, and often spe-
cialized technology, tailored for the specific needs of the trade. 

• Graphic designers and special-effects creators use Computers 
to produce special film sequences for movies and 
television commercials. 

• Air-traffic controllers who guide commercial airplanes use 
sophisticated systems to heip them do their jobs, 

• Music publishers record and edit 
music digitally. 

• Newspaper and magazine publishers use computers to edit 
and design print products and online publications. 

• Professional translators use digital devices to automatically 
transiate writing from one language into another. 

• Doctors store and retnieve digital medical records of their 
patients and access medical information that can help diag-
nose and treat iliness. 

• Hospitals use software-controlled robots for surgery and 
digital techniques for medical images. 

Computer-driven 

robots are used 

in manufactuning, 

where they 

provide precise 

control of 

sophisticated 

equipment. 
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• Architects use software, such as CAD, to heip them 
design buildings. 

• Retail workers such as cashiers and stockers use digital 
devices to track the store's inventory both into the store and 
then out through the registers. 

The list of career uses for digital technology can be end-
less. When expioring any career fleld that interests vou, look at 
how that fleld uses digital technology to enhance and sirnplify 
the work, 

rL 

tu 
The video garne business, which today employs thousands of 
people, did not exist hefore digital technology was invented. 
In onlv a few decades, the business has grown from a small 
niche market to a major industry. In 2012, more than 214 mil-
lion video garnes were sold in the United States, or more than 
two garnes for every household in Arnerica. Glohally, the video 
garne industry seils more than 500 million garnes annually. 

In the early days of video gaines, in the late 1970s and 
early 1980s, rnany garnes were developed by one or two peo-
ple working alone on their computers. Graphics were simple. 
Garne piay was crude and unsophisticated. Today, however, 
video garnes are often large-scale productions involving entire 
teams of individuals working on different parts of the garne. 
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include lead programmers, special-effecis 
programmers, am 	)rograrnrners, sound 
engineers co 	art directors, garne 
designers, 1ev 1 d 	screenwrit- 
ers,projectir 	-. 	igametesters. 
Developing a gan 	can take months or years  

r 
of t. ork and cost inoiions of dollars, hut t 
profits of a successful garne can be hugo. 

Recentiv, sales of video garnes rea ' 

oxer $10 hilhon per vear in the Uimed Stabs 
alone, Ef garnes piaved ott social media ar.. '- 
mobile apps are added, this figure rises Co 

$15.9 billion. Electronic grs are piayed l 

in 65 percent of Americar h•useholds. 
Responding to the deman... ::iore than 200 co s, u.ursi- 
ties, and desig: sch c-s :r - : offer courses or degree programs 

medta. 

Freparing forYourVisit 
As ro..: ;:;a:e to 	 or an industrial facility that 
uses digita technolog:. co:i er a grocery store, school, manu-
facturing faciliev, office, oi e -  2n vour local 1ibrary, Here are 
sorne ehings to investigate ott your visit. 

1. What tvpes of digital technologv are used—scanners, print 
ers, srnarephones, tablets, prico.check stations, and so on. 

1 What types of software prograrns are most useful to the 
organization—inventory, office applications, or mobile 
apps. etc. 

3. Whether any specialized software bad to be wrieten Co mccl 
ehe organization's particular needs. 

4. What kind of digital technologv sidlIs die organization 
sechs in newlv hired ernplovees. 

5. How ehe internet has changed ehe wav die organization 
operates. Ask whether ehe organizaeion has a web site and 
how rnanv emplovees it takes to maintain the site. Ask if 
the organization participates in social media and whether lt 
maintains a biog. 
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New and exciting digital technology emerges every day to cap 
ture our ilnaginations and improve our lives. Digital technology 
is changing so rapidly that yesterday's wonder gizmo is today's 
outdated trash, fihling landfihls with ewaste. Most discarded 
digital technology is loaded with toxic chemicals like lead, 
bromine, cadmium, chiorine, and mercury. 

According to the Environmental Protection Agency, 
Americans throw away 125 million phones each year, creating 
65,000 tons of waste. When digital technology is dumped in 
landfills, dangerous chemicals can leak into groundwater. When 
incinerated, the toxic chemicals contaminate ehe air. More than 
half ehe states have banned electronics from landfills. 

Manufacturers recognize the environmental issues and are 
shifting to manufacturing processes that minimize the use of 
hazardous chemicals, including: 

• Reducing or eliminating lead solder 

• Using less hazardous resins in plastics 
• Using mercury4ree flatpanel liquid crystal displays (LCD) 

and arsenic-free glass 

• Using bromine-free and chlorine-free printed circuit 
board laminates 

• Moving to less toxic and reactive phosphorous-based flame-
retardant chemicals 

Because many recyclers are not equipped Co responsibly 
recycle electronics, lt is important to help ensure proper dispos-
al of e-waste and use a certified recycier. Certified ehectronics 
recyciers meet high standards for data privacy, environmental 
responsibihity, and employee health. 

You can learn 

about certified 

recychers by 

visiting the 

Environmentab 

Protection 

Agency's website; 

see the resources 

section, 
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Batteries 

	

•— 	Battenes are a special concern since every 
' 

	

	mobile device uses some kind of battery. 
While today's household batteries—the 

- 	' 	common AA, AAA, C, and D cdl alkaline 
batteries are not thought to pose a sig 

nificant hazard because they contain 
‚ 	much less mercury than they used 

- Z to, it is still best to recycle them 
and not discard them in the trash. 

J' 	Batteries are not biodegradable, and 
some of their properties can contaminate groundwater. 

Rechargeable batteries are a significant problem, because 
they are used in almost every mobile device in the market. 
These contain toxic metals and can be hazardous in landfills 
and incinerator emissions. 

Für more infor 

mation about 	When recycling batteries, lt is important to cover 

recychng 	 - 
the contacts with electrical tape to prevent a short, 
whch COLdd start a fire. 

batteries, see 

the reseurces 	The battery industry sponsors the Rechargeable Battery 

section. 	Recycling Corporation (RBRC), which is dedicated to the 
collection and disposal of rechargeable batteries. Many home 
improvement stores participate in this program. You can 
probably find a participating store in your community. 

WHAT HAPPENS TO MV DATA? 

A proper recycling center will remove all data 
before reusing your old digital technology. But 
why depend on others to do it? Always follow the 
manufacturer's guidelines to remove personal data 
from your device so thieves can't use your data. Not 
deleting your data is tike throwing important papers 
in the trash without first shredding them. Note that 
simply reformatting or resetting your old device 
may leave your data subject to recovery. Be sure to 
use an application which "sanitizes" 
data completely. 
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t-! 	Can 1 }-ieip? 
Do vc: 	educe e-waste bv foiiow - 3— W- 7  
ing tL 	::..; 	- af digital-device disposal' 

Reuse, 	h 	best form of recycling is 
to donau 	d digital technologv to 
good cau. 	uick internet search will 

OA 
identifv charities that will rake and refur- 
hsh vour old technolog\ tot people vho 
can't afford hrand-new products, or tor - 

reidents 01 third 	orld countries where 
digital technologv is not readilv available 

Recycle. According to the EPA, tor everv million ceil 
phones we recvcie. 35,000 pounds of copper. 7 72 pounds of 
silver, 75 pounds of gold, and 33 pounds of palladium can be 
rec 	anv companies will responsihlv recvcle digital 

au: make sure you use a certified recvcler. 
Refurbsh. Several companies huv old digital technoiogv, 

refurbish lt. and then reseil lt. This is another form of recycling 
that helps evervone involved .Manv refurbishers will buv oid 
technologv even lt lt doesn't vork properlv and use certain 
parts to fix other devices. See the resources section at the end 
of this pamphlet tor more informalion. 

Reduce. The best wav to reduce the amount of e-waste 
15 10 simpiv use less stuff. Do vou reallv need three or tour 
devices that plav music, or could you get b vith one or two? 
00 vou realiv need the latest ccli phone, or could vou wait a 
vear or two 

How Scouts Can Be lnvolved 

Why not start your own recycling 
effort in your community?Think 

about how you can educate your 

community about e-waste and set 

up drop boxes for digital technol-

ogy that you coutd then send 

to recycling and reuse centers. 

You might even seil the devices 

you collectto a refurbishing cor-

pany and use the proceeds for 

your troop. 

AI 
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1 i11IIIa1tiM 1 td($] .IIL 
Ideas are referred to as intellectual property. lntellectual prop-
erty laws are set up to protect unique and original icleas by 
establishing and defining the rights of those who create, own, 
and use them. The laws seek to balance the benefits of copy -
ing, sharing, and spreading ideas while making it worthwhile 
for people to produce new ideas. 

Digital technology has made lt much easier for people to 
copy, share, and spread ideas, whether or not they own the 
ideas. Technology aliows people to mash up songs and videos, 
manipulate images, and duplicate and use apps 00 different 
devices. Creatively, this enables people with artistic skills to 
put new spins on existing ideas. When it comes to innovation, 
people can spend more time adjusting, enhancing, and tweak-
ing ideas without the need to start frorn scratch. 

There is a downside to copying, sharing, and spreading 
ideas—especially the ideas of others. Allowing people who cre-
ate ideas to enjoy the recognition and to profit from their hard 
work is important in motivating people to produce new ideas 
and materials. 

In the linited States, everyone is entitled to intellectual 
property rights. For example, a record company has the right 
to protect and profit from a song that it produces and releases, 
just as an individual has the right to protect and profit from 
a song that he or she writes and performs. A record company 
may have the right to use a portion of an 	mpany's or 
artist's song in one of their songs, just as 	vidual may 
also use a portion of another person's or company's song. lt all 
depends on the intellectual property laws and how they appk'. 

Laws heip protect inteliectual property. Every Scout 
needs to make sure to respect those laws and the 
intellectual property created by others. 
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A Scout IsTrustworthy 
Scouting promotes hard work, creativtty, and 
innovation, and acting in an honest and respectful 
fashion. Scouts should strive to create new ideas 
and use existing ideas in a manner that respects 
the hard work and the desires of the creators and 
owners ofthose ideas. 

lntellectual property, or IP, refers to creations that cannot be 
touched or held, such as ideas, plans, and designs. The major 
types of intellectual property protection include copyright, pat-
erits, trade secrets, and tradeniarks. Each type protects different 
aspects of ideas and has its own rules. The information below 
provides an overview. 

Copyright 
Copyright law protects ehe creative, original expression of an 
idea, not ehe idea itself. Examples of copyrighted works include 
books, magazine articles, movies, music, plays, scuiptures, 
paintings, software, and photos. Under copyright law, protected 
items are called "works of authorship," and their creators are 

called "authors." Copyright law 
gives the copyright owner a set of 
exclusive rights to: 

SZ 
St 

's. 
5.- 

• Reproduce the work. 

• Make "derivative works" of 
the original work. 

• Distribute copies of the work. 

• Publicly perform the work. 

• Publicly display a work. 

• Perform an audio 
recording via a digital 
audio transmission. 
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Keep in mmd that copyright protects a Set of 
legal rights; lt does not cover ownership of copies 
of the works themseives. Just because a reader 
owns a single copy of a book or movie on DVD 
does not mean the reader can legaily make cop-
ies of those works. However, although the copy-
right owner has the right to publish, reproduce, 
and distribute a work, people are entitled to 
resell itenis they have legally purchased. For instar 
can seil his or her books. 

A "derivative work" is a work based on anotlier work. If 
someone transiates an English-language book into French, the 
French version is a derivative work. Also, if a producer creates 
a movie based on a book, the movie 15 a derivative work of 
the book. 

Copying another person's ideas mcv or mey not 
infringe upon or vioate the person's inteUectual 
propertv rights. Under certain circumstances and 
imitations, the baal doctrine known es "fair use" 

enabbes people to use a lirnited portion of copy-
righted works without obtaining permissionYou 
can bearn marc abaut copyright infringement and 
fair use alt http:.//boysiifeorg/digitaltechnology. 

The lencth of copyight protection can vary. Typically is 
die lifespan of the author plus 70 years, hut under certain con-
ditions lt can be longer. The Library of Congress has tools that 
can heip determine whether copyright protection on a work is 
still in force. 

Works no longer protected by copyright are in the public 
dornain. Anyone can use such works without obtaining permis-
sion or approval from the rights holder. For instance, Sir Arthur 
Conan Doyle's novels about Sherlock Holmes have entered into 
the public domain, allowing people to make new movies and 
television shows featung Holmes or a Holmes-hke character. 
These new creations hu: their own copyright protections. 

Check out httpi!boysbifeorgidigitaltechnoiogy tor 
more about copyright, patents, trademarks, and 
other intellectuab property protections 

5 
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Look at the copyright notice on page 2 of 

this merit badge pamphlet.The information 

foliows the copyright symbol: © (a circled 

. capital C). What does the information teIl 

you? Also look at the acknowledgments in 

the back of the pamphlet. What images in 

this publication are copyrighted? All merit 

badge pamphlets comply with intellectual 

property laws. 

One major restriction imposed by copyright law is that 
you cannot make illegal copies of protected works. Tradirig in 
illegal copies of copyrighted works is called piracv. 

lJnfortunately, digital technology makes it easy to produce 
exact digital copies of certain kinds of intellectual property, 
including copyrighted software programs, garnes, music, photo-
graphs, books or articles, and movies. Worsening the problem 
is the illegal sharing of these pirated copies over the internet 
through the use of file-sharing networks. These networks make 
piracy easy and seemingly secret. 

Not all copying is illegal. When you buy recorded music, 
you usually are allowed to copy lt for your personal use. 
However, it is illegal to give copies of music or software to 
your friends. If you do, you are committing a crime. If you 
download pirated files into your computer, you also run the 
risk of downloading a virus that can harm your computer and 
data files. 

Copying songs and books like this merit badge 

pamphlet is like stealing anything else, and lt is 

wrong.You would not shoplift a CD at the music 

store or sneak in at a concert to listen for free. 

Similarly, you should not make copies of songs, 

books, and other copyrighted materials for friends. 
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- - 	issued by !he U.S. gve:nmem grants ceam exctu- 
;ve rgh;s in an mvention zor a Iiniired term, tvnicallv 14 to 

vears Patent iaw gives the nvenr the nght to exclude others 
ro:r makiag, using. efiering or sale or selling :he invention 

Oie Unted S:a:es -, i mPurtirg the irventon inte 
:iie Cnited taes. In e:change for these e:«iuske rights. the 
ir-:en:nr mt:st piicv scise the irvenricr. Atter the patent 
exp:es. anvore is ree t use the nvearion. 

In the Urte S:ares. an in entor mus file a patent appli-
aricn virh the LS. Pa:ent and Trademark Office. The gevern 

trert: ;vik g  a raten: cnlv ahe: an examiner has Iooked at 
the ann:ication an ,  s satisfied :ha: rt meers the requiremen:s. 
F:r mre aour pa:ems artd the igh:s nr invenrors. se-, the 

::ns merk badge pamphIeL 

Foreign govemments also issue .üüis: 

provide protection within their cc. itrier 

Trade Secrets 
Lnu.e cnpvns 	- 	ntlaw. trade secrers arecovered hv 
sta:e aw. in most 	es the four reiuiremertr 	r trade seoret 
prote.nn are: 
• The conrklen:iai. incrma:ien p::vides a conrveur e ege 1er 

a hcsiness. 
* The inlorn:a:i:n nas va 
* The nhrma:ion :s nnt generaI: knowrt. 
• The ir. rttons owner rtceo -rs it :hrj 

reasortahle measures zo n' —32 ks secec. 
As ong as ehe bt:siness ensores :har the 

inicrmatn cmknues t meer these reou:r 
men:s tire business ar matna:n :ntde seorer 
pc:e:non menmrer-. I nuke pa,eurs. ne  

r.s:rarion rvkh a goverr.men: agencv 
- pre:ect-:orr. er ma;main rnrde 
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The trademark symbol Tm may be used withany 
mark. But the registered trademark symbol may 
only be used by the owner of a mark following reg 
istration with the U.S. Patent andTrademark Office 

Trademarks 

a TM 	 rd, nrie, 

ge. 

nish tL: 	-: 

mou rdeinarks 	1 	1: 

cu are aIc lielv fan 	 - 

•:eiI-:n 	ccmpane. ud as 

:Dcn3 	 cham. L 

:admark 	c- 	ndefinheiv 	cng 

he na--k. 

In the Ln:red Sats. Ii s 

of mark wirbout r 	 AZ zoc n azz a 

sarts uslng ho mark. he hushmess ohans some 'r?nm 

mark as an tnregkere :rademark. Re-gisa 	n 

hr US. Parent and Trademark Ofhco 

c;vner addm hma henefha. Bues can also cb 

mark regi ranons fror 	germerus 
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Piracy 	 1 
The unauthorized use of 	Las,' 

 another person's intellectual 	100 POP H 

property is called piracy. As an 	Action-Packed Shooter 

example, software piracy is a 	im 	Drn,fr 

costly, worldwide problem. 	Daj 
According to the Business 	

CoI Software Alliance's 2011 Global 

1 	• 	ILLEGAL DOWNLOAD 
 

Software Piracy Study: "[T]he 	°r 
EG 

percent in 2011 while a steadily 
global piracy rate hovered at 42 

expanding marketplace in the 
developing world drove the commercial value of software theft 
to $63.4 bil1ion" lt is not a victimless crime. 

The Federal Bureau of 

Investigation is charged 

by the U.S. government  
to investigate piracy 	 ii ANTI-PIRACY 
andinteUectual property 	WARNING 

theft.This inctudes ideas, 

inventions, and creative 

expressions, such as trade 

secrets, music, movies, 	

ew 

and software.The FBI's 

Anti-PiracyWarning Seal is used to heip "detect and 
deter criminal violations of U.S. intellectual property 

1 aws by educating the public about the existence of 
these laws and the authority of the P81 to enforce 
them" You have probably seen this seal alongside the 
following text: 

The unauthorized reproduction or distribution of 
a copyrighted work is illegal. Criminal copyright 
infringement, including infringement without 
monetary gain, is investigated by the FBI and is 
punishable by fines and federal imprisonment. 
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Glossary 
analog. Describes a device or Information that is continually 
variable, like a ciock or a sound wave. The opposite of digital. 

binary. A numbering System that uses only two digits. In digi-
tal technology, the two digits are 1 and 0, which represent 
turning an electronic circuit on and off. 

bitmap. A grid on a computer screen made up of individual 
dots or pixels. The file name extension is ".bmp" and is a stan-
dard image format for personal computers. 

browser. A program that lets users find 
and explore information on the World 
Wide Web, including text, graphics, sound, .. 
and video. 

cloud computing. Applications and data 
storage, management, and processing ¼, 
offered over the internet, on shared 
computing resources rather than individual 
personal devices. 

compression. Shrinking a file. Compressioa 
can be lossless (preserving all the data in a 
file) or lossy, (some data is deleted). 
cookie. A small file downloaded from a 
website to your computer to store informa- 
tion about your activity at the site, such as 
what items you placed in your 'Shopping 
cart" at a store website. 

digitize. To change something such as a 
picture or a sound into a form that a com- 
puter can understand. 
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download. Transferring information "down" from someone 
else's computer to one's own computer, by way of a local area 
network connection or the internet. 

driver. A small computer program that allows the computer to 
communicate with a peripheral device, such as a printer 
or scanner. 

fietd. Part of a database in which a specific type of information 
is stored, such as telephone numbers. 

firewall. Software or hardware that protects a com-
puter er a private network of computers from other 
computers on the internet. 

freeware. Software that is not copyrighted and can be 
used and copied by anyone. Also known as public-
domain software. 

hard drive. A rigid disk consisting of several platters 
that store information in magnetic form, usually 
installed inside a computer. 

HTML (hypertext markup language). The basic language 
for displaying text and pictures on websites and linking 
webpages togethen 

integrated circuit. A group of related circuits all mann-
______ 	 factured together on a single chip. 

0 	 ocal area network. A computer network 
within a single office, building, or other site. 

losstess/Iossy. Conipression can be lossiess 
(preserving all the data in a hie) or lossy, in 

lntegrated circuit 	 which some data is deleted, 

machine code. A programming language made up 
of sets of binary codes that a computer uses to pass instruc-
tions back and forth among its parts. Sometimes called low-
level code. 

maware. Damaging or "malicious" software intended to dis-
rupt a network or a single computer. Types of maiware include 
viruses, worms, and trojan horses. 

memory. Where a computer stores information, for example, 
in RAM or ROM, or 00 compact discs or hard drives. 

microchip. Integrated circuit 
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operating system. Software that allows the Computer to 	Mtcroprocessor 

perform basic functions. 

output device. Any device such as a monitor, printer, or 
sound card that aliows information to be sent out from 
a Computer. 

pixel. Short for picture element. A single dot on a 
computer screen. 

port. A place on a Computer where accessories and 
peripherals can be plugged in and connected. 

protocol. The rules Computers use to commu-
nicate with each other. 

RAM (random-access memory). Temporary memory 	 Ports 
that the Computer uses to store programs and information 
until the Computer i5 turned off. 

read. To retrieve Information or a program from storage and 
put lt into the Computer's internal memory. The opposite 
of write. 

resolution. Describes how much detail is used to print an 
image (in dots per loch, or DPI) or display lt on a computer 
monitor (in number of pixels wide by number of pixels high). 

ROM (read-onty memory). Permanent, unchangeable memory 
used to store basic instructions the Computer needs in order 
to operate. 

router. A device or software that 
serves as a bridge between two or 
more networks. A router determines 
the best route for sending a packet 
of data to its destination. 
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security certificate. A digital 
certificate that authenticates 
business websites and secures 
email messages, allowing users 
to verify the identity of 
the company or person 
with whom they are 
doing business. 

server. A computer on a 
network that manages 
shared resources, such as 
files or webpages. 

shareware. Software that a user pays for after trying lt and 
deciding to use it. 

sound digitizer. A circuit that converts sound into digital form. 

trojan horse. A virus or harmful computer program disguised 
to look like a useful program, such as a screensaver. 

unifonn resource tocator (URL). A location or address identi-
fying where documents can be found on the internet; also 
known as a web address. 

upload. To transfer information from one's own computer 
"up" to someone else's Computer via a local area network or 
the internet. 

USB (universal senat bus) port. The device used to 
connect all such peripheral devices. 

Wi-Fi (wireless fidelity). A 
method of connecting comput-
ers on a network with radio 
signals rather than wires. 
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Scouting Literature 
DrafriTig, Electridtv, Electrorzics, 
Engineering, Garne Design, Graphic 
Ans, frn'enting. PIiorograp1n 
Prngrarnrning, and Roboties merit 
badge pamphlets 

With your parent's permission, visit 
the Boy Scouts ofAmerica's official 
retail website, www.scoutshop.org , 
for a complete listing of all merit 
badge pamphlets and other helpful 
Scouting materials and supplies. 

Orga mzations and Websites 
American Society for 

Engineering Education 
Websites: wwv:.:• s-e.org  and 
wwwengineeringkILorg 
Computer and Information 
Technotogy Occupations 
Occupatiorzal Outlook Handbook: 
www.bls,gov,iooh/computer-and-
inforniation-tez,hnolog) : omehtm 

The Computer History Museum 
Websit: 
www.cornpo:erhistorv.ü :g 

Entertainment Software Association 
Wehsite: vwwtheesaxom 

Environmental Proteotion Agency 
Website: wwvepagov 

IEEE (Institute of Electrical 
and Electronics Engineers) 
Website: wwwJeeeorg 

IEEE Computer Society 
Website: www.computenorg 

International Same Developers 
Association 
\Vehsite: WWW. igdaorg 

International Intellectual 
Property Alliance 
Website: wwwiipaorg 
Library of Congress 
Website: www.loc.gov  

Recording Industry Association 
of America 
Website: wwwriaa.cam 

U.S. Patent and Trademark Office 
Website: www. usptogov 

World Wide Web Consortium 
: -
I
g  

Für moos nformston and 

resources about dgta 

technoogv. go so hnp: bovsfe. 

org  dgtabechnoogy. 



E-Waste Resources 
Ca.2RecycIe 
Wehsi te: wwwcall3recvcleorg 

Earth9ll 
Website: http:/fearth911 com 

Terra cy cl e 
e: wwterracyclecoin/en-US 

TIlL LoS:  Scou:s of America grate- 
edges the team that 

helped :c:e this edition of Digital 
Teclmoiogv, wfiich replaces the 
Computers merk hadge pamphlet: 

Celeste Rance—Digital 
Technologv merk badge lead; 
coauthor. Progn:uurning merit badge 
pamphlet; software development 
manager. Pearson 

Rick Folea—Eagle Scout; 
Programming merit badge Iead; 
coauthor, Robotics merit badge 
pamphlet; AutomationDirectcom 

Laszlo Hideg—PkD., RE.-
Transmission Algorith ms and Conlrol, 
GM Powertrain; coauthor, Roboties and 
Programming merit badge pamphlets; 
FIRSTk Robotics competition ludge 
aral volunteer 

Steve Petersen—Eagle Scout; 
BSA C\-her Chip codeveloper; web 
development professional 

Robert J. Caruso, CISSP-
Information securitv architect, Battelle 
Memorial Institute; inven tor and 
software product developer; 0.5. 
CyberPatriot mentor and lifelong 
Scouter; coauthor, Programming merit 
hadge pamphlet; BSA Cyber 
Chip codeveloper 

Steve Wincor—Chief systems 
architect, Lockheed Martin; BSA 
Nova Avards mentor; coauehor, 
Programming merit badge pamphlet; 
BSA Cyber Chip codeveloper 

Dr. Philip Stahl, PhD—Eagle 
Scout: senior optical physicist, NASA; 
3014 president, SPIE (Societv of Photo-
Optical Instrumentation Engineers) 

Thanks also 10 Eagle Scout 
Christopher Hideg tor his assistance 
with sidehars for this merk 
badge pamphlet. 

We appreciate Scott Stuckey for 
writing the previous edition of tue 
Computers merit badge pamphlet, 
upon : e c; which this new pam-
phlet r::.:. Stuckey,  isa former 
editor cf L 	1, ;i' magazine. 

The BS. 15 grateful to the 
Components, Packaging, and 
Manufacturing Technology Society 
of the Institute of Electrical and 
Electronics Engineers, in particular 
lorigtime national Scout iamhoree stall 
member Ralph W. Russeil II, IEEE 
Precollege Ed ucation Coordinating 
Committee, for their assistance with 
previous editions of the Computers 
merk badge pamphlet that formed the 
basis for much of this revised edition. 
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