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Merit Badge College

* Do you have completed Blue Cards?
* Are you Iin the right class?
* Do you have Workbooks?
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R Before We Start...

Read the Merit Badge Pamphlet
Print out the Worksheet

1.Show your current, up-to-date Cyber Chip.
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Tech Chiy

This is to certify that

can carry electronic devices.

He has been trained on appropriate use of technology.
He knows that the ownership and use of electronic
devices means responsibility; and he accepts it.

In consideration of the above, he is hereby

granted “Tech Rights”.

Scout leader:

My Responsibility

I will take this card to my Scout leader or someone designated by my
leader and do the following:

1. Recite and agree to proper use of electronic devices:
a. Use only earlier than defined “Lights Out” time.
b. Use when it does not interfere with other activities.
c. Use when it does not affect others experience, or my safety.
2. Assume all liability for the devices | bring.
3. Demonstrate placing my device in silent mode.
A}

Scout signature:



Cyber Chip

Go Cyber

The Boy Scouts of America has a new
recognition for youth members called the
Cyber Chip.You are probably using digital
media now more than ever for everything
from research to socializing and for fun
and games. Earning the Cyber Chip can
help you learn how to stay safe while you
are online and using social networks and
the latest electronic gadgets. Topics include
cyberbullying, cell phone use, texting,
blogging, gaming, and identity theft. Find
out more about the Cyber Chip by
visiting www.scouting.org/cyberchip.

cyberCHIP
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2. Do the following:

a. Give a brief history of the changes in digital technology over
time. Discuss with your counselor how digital technology in your
lifetime compares with that of your parent’s, grandparent’s, or other
adult’s lifetime.

b. Describe the kinds of computers or devices you imagine might
be available when you are an adult.
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History of Computers
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~ﬁ History of Computers
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Edison’s Vacuum Tube

In 1883, a few years after Thomas Edison invented the electric light-
bulb, he noticed something peculiar about how electricity flowed
inside it. To protect the brightly glowing filament, air had been
removed from the bulb, creating a vacuum tube. Surprisingly, if he
placed a metal plate inside the bulb, 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 it.




1890 — Hollerith Machine

* Used electrical connections to trigger a counter, recording information
* Data could be encoded by the locations of holes in a card
* Hollerith determined that data punched on a card, could be counted or

sorted mechanically | B =

BT -1-1- 111 L. 1]
=2-1-1-1.1-1-1-1 -}
SI-1-T-T-1-1-1- L1
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1944 — Colossus Mark |

* 1st programmable digital computer
* 5tons, 500 miles of wire, 8 feet tall & 51 feet long
* Ran non-stop for 15 years




1945 — ENIAC

Electronic Numerical Integrator And Computer
20 by 40 foot room

Weighed 30 tons
Used more than 18,000 vacuum tubes




1959 — IBM Stretch

* The IBM 7030, or Stretch, was IBM's first transistorized
supercomputer

Failed to meet aggressive performance estimates so price dropped
from $13.5 million to only $7.78 million

* It was the fastest computer in the world until 1964

\ c




1970s — IBM Mainframes

Standard dual-processor capability

“Monolithic main memory" based on integrated circuits
Full virtual memory through a new microcode floppy disk
128-bit (hexadecimal) floating point arithmetic
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1975 — Altair 8800
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* Name comes from Star Trek!

* Mail order kit, assemble it yourself
* No video output, LEDs instead

* No keyboard, switches on the front
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Microsoft & Apple

1975:
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=5 Microsoft

(1976 - 1998) gg¢ Current Logo
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Storage

Bit
Nibble =
4 bits

Byte = 8 bits

Megabyte = 1,024 kilobytes
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Storage

Size
1,024
1,048,576
1,073,741, 824
1,099 511 627,776
1,125,899 906, 842 624
1,152, 921,504 606 846,976

1,180,591, 620,717,411 303 424
1,208, 925,819,614,629,174,706,176
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The original design for the Digital Technology merit badge contained a
special ASCIl encoding for “BSA” However, due to constraints in the
badge making process, this idea was abandoned. As a fun aside for
Scouts, see if they can figure out the message. For the letters “B,” “S/”
“A” in ASCII, here is the standard assignment:

B = 01000010 S = 01010011 A = 01000001

Starting from the tab in the top row to
the far left, notice a trace that stops at a circle,
which represents a zero. Going clockwise, the
next trace twists and radiates outward. The
next two end at circles. Then going down the
right side of the yellow tabs, combinations
of 1s and 0s are found. Eventually, if you go
around the entire badge, you get the 1s and

e o N . T




Speed

Just how quickly does a computer chip work? Using
a watch or clock to time yourself, count (by ones)

as fast as you can in 10 seconds. How high did you
get? 50? 70? 100? An average computer chip can

count (by ones) to over 20 billion (20,000,000,000)
in this same time. It is this mind-boggling speed of
computer chips that has been harnessed in digital

devices to do the incredible things they do.
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The Future
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The Future
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3. Do the following:

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

b. Describe the difference between lossy and lossless data
compression, and give an example where each might be used.

c. Describe two digital devices and how they are made more
useful by their programming.

d. Discuss the similarities and differences between computers,
mobile devices, and gaming consoles.

e. Explain what a computer network is and describe the network’s
purpose.
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File Formats

Text (ASCII)

txt, doc, docx, pdf
Sound (waves)

mp3, wma, aiff, au, raw, waé
Pictures (pixels)

jpg, gif, png, tiff, eps
Videos (key frames + changes

avi, mpeg, flv, mov
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Lossy vs. Lossless
. | Compression
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Lossless allows the original to be recreated
Lossy eliminates some data, can’t get it back

LOSSLESS
Lossy Lossless

Original Compressed Restored

> =

Original Restored

Compressed

LOSSY

A )




N\ | Lossy vs. Lossless
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Uncompressed Audio Compressed Audio
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Lossy vs. Lossless
Compression
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. | Computers, Mobile Devices &
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~ | Gaming Consoles

Similarities
‘Digital processing

Differences
‘Input — keyboard,

*‘Programs screen, controller
‘Connectivity ‘Functionality
‘Displays *Versatility

*Single Purpose
‘Proprietary software
‘Portability
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4. Do the following:

a. Explain what a program or software application or “app” is and
how it is created.

b. Name four software programs or mobile apps you or your
family use, and explain how each one helps you.

c. Describe what malware is, and explain how to protect your
digital devices and the information stored on them.
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il Programs or "Apps”

Series of commands or set of instructions for a
processor to complete a task

— Word Processing

— Games

— Utilities (calendar, calculator)

— Photo/Video Editor

Coded or scripted with a special language

ii | ‘i" E @&) ﬁ Prepared. For Life." i i i‘



=®) | Word Processing

Microsoft

Word

LibreOffice
Writer




ADJUSTED SHOULDER BUTTONS

MOVE SENSOR
TOUCH PAD
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POSSIBLE SHARE
BUTTON

PS4 CONTROLLER

UNKNOWN
PORT

NEW ANALOG STICKS
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Photos Editors

W
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i

Photoshop Level:

£;

PaintShop Proxs

alone but pro.;
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E"l Picasa 32

File Edit Wiew Folder Picture Create Tools Help

4 Backto Library | Play

Filtered BAWY Focal BEW Graduated Tint

=] Make a caption!

Louvre exhibit source files > IMG_8194-woman sketching.psd  9/2/2007 10:01:48 PM  1320x1760 pixels 133MB (5 of §)
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Lipdoad Email Print (] Mo Geo-Tag




Video Editors




Video Editors

L
PowerDirector 13

T e e, LTIMATE

i

.Fﬁnal Cut Studio
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* Malicious code in the form of viruses, worms, Trojan horses,
spyware, adware, scareware, or ransomware

* Any software used to disrupt computer operation, gather
sensitive information, or gain access to private computer
systems

* Defined by its malicious intent, acting for the interests of the
malware owner, rather than the user
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Protect Against Malware

Spyb C

Search & Destroy
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Digital Technology

5. Do the following:

a. Describe how digital devices are connected to the Internet.

b. Using an Internet search engine (with your parent's
permission), find ideas about how to conduct a troop court of
honor or campfire program. Print out a copy of the ideas from
at least three different websites. Share what you found with
your counselor, and explain how you used the search engine to
find this information.

c. Use a Web browser to connect to an HTTPS (secure) website
(with your parent's permission). Explain to your counselor how
to tell whether the site's security certificate can be trusted, and
what it means to use this kind of connection.

(% Prepared. For Life."
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Internet




= Connect to the Internet
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The Incredible Optical Fiber

Optic and photonic devices help make today’s Internet work. Lasers,
fiber optics, photonic switches, and photonic displays allow digital
devices anywhere in the world to connect to each other, exchange
information, and visually display that information. All information,
like movies, phone calls, and emails, are converted into binary data,

or ones and zeros, similar to the dots and dashes of Morse code on a
telegraph line.




Campfire or Court of Honor

CAMPFIRE
PROGRAM

120 - Start L

1:40 - Mini-Workshop Eagle Scout b _
Court of Honor cate d Please Join Us

2:10 - Break Cole "ROEK” Vohs B ;Saturday;,:cJ)gnF()eM& 2013

2:15 - Discussion Grace Church

2:30 - Storytelling
9:20 - What's Next for

[Blackyard [Bard
9:20 - Finish

45 S, West Street
Carlisle, PA 17013

Light Refreshments
RSVP 717.249.6678
CarlisleTroop5.com
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Uickmeme.Com

This is probably not the site you are looking for!

You attempted to reach but ins

tead you actually reached a server identifying itself as

This may be caused by a misconfiguration on the server or by something more serious.

attacker on your network could be trying to get you to visit a fake {and potentially harmful) version of

You should not proceed, especially if vou have never seen this warning before for this site.

Froceed anyway | | Back to safety

alp me understand
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Certificate

Security Alert

General | Details _ Certificakion Path_

changed by others. Howewer, there iz a problem with the site's
gecurty certificate.

[nfarmation you exchange with thiz zite cannat be viewed or
:J.

o,
E:ﬁi ‘a Certificate Information

This certificate is intended for the following purpose(s):
»4ll issuance policies The zecurity certificate wasz izzued by a company you have
* M sppicalion polcles niat chosen ta st Wiew the certificate ta determine whether
noL want to trugt the certifping authority.

a The securty certificate date iz walid.

Issued to:  WebMoney Transfer Root Authori 5 o 5 5
¥ L The zecurity certificate has a valid name matching the name

of the page vou are tiping to view.
Issued by: \WebMoney Transfer Root Authority

Do pou want o proceesd?
Valid from 10, 03. 2010 to 10, 03. 2035

Yes | | View Certificate

Install Certificate. ..
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Security

SOMETHING SOMETHING

YOU KNOW YOU HAVE

e
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6. Do THREE of the following. Provide me with a copy.

a. Food budget OR roster spreadsheet for campout.
Letter to troop’s parents, inviting them to a troop event.

Campsite plan for your troop OR create a flier for an upcoming
troop event, incorporating text and photographs.

Five slide presentation, with photographs.

Photos of a troop activity.

Record your voice and transfer the file to a different device.
Blog 5 of your scouting activities.

Create a web page for your troop, patrol, school, or church.
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Digital Technology

7. Do the following:

a. Explain to your counselor each of these protections and why
they exist: copyright, patents, trademarks, trade secrets.

b. Explain when it is permissible to accept a free copy of a
program from a friend.

c. Discuss with your counselor an article or a news report about a
recent legal case involving an intellectual property dispute.
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Copyrights
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Legal right created by the law of a country, that grants the
creator of an original work exclusive rights to its use and
distribution, usually for a limited time, with the intention of
enabling the creator to receive compensation for their

Intellectual effort.
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identifies products or services of a particular
source from those of others.

The trademark owner can be an individual,
business organization, or any legal entity.

A trademark may be located on a package, a
label, a voucher or on the product itself.
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A set of exclusive rights granted by a sovereign
state to an inventor or assignee for a limited
period of time Iin exchange for detailed public
disclosure of an invention.

An invention is a solution to a specific

technological problem and is a product or a
process.
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Trade Secrets
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An invented formula, practice, process, design,
Instrument, pattern, commercial method, or
compilation of information which is not generally
known or reasonably ascertainable by others, and
by which a business can obtain an economic
advantage over competitors or customers.
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Last Hollywood Blockbuster

100 Pop Hits l‘! ..
Action-Packed Shooter I]!Iii-i

Image Pracsssing Saftwars
Da

- PIRACY
1 & ILLEGAL DOWNLOAD

The Federal Bureau of
Investigation is charged
by the U.S. government
to investigate piracy

and intellectual property
theft. This includes ideas,
inventions, and creative
expressions, such as trade
secrets, music, movies,

and software. The FBl's

Anti-Piracy Warning Seal is used to help “detect and
deter criminal violations of U.S. intellectual property
laws by educating the public about the existence of
these laws and the authority of the FBI 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 FBl and is
punishable by fines and federal imprisonment.
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PUBLIC-DOMAIN-PHOTOS com

Large collection of public domain photos and cliparts

Photos Cliparts

Lk

5000 Free Stock Photos

All photos on this web site are public domain. You may use these images for any purpose,
including commercial. But if some photo contains logos and products you need to be careful.
Using someone else's trademark commercially can get you sued.




Give Software to Friend

or

Just Because you pay for it,
Doesn’t mean it’s better..!!

OPEN-

UPENESGUREE
Welcome to Open Source, UUNGE ST =

The future of Computer Software.
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Open Source

Faid Plug Ins
Pakd Themes

Free

i Jooconial MySOL:

'ff] ) Plone
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Local
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Proprietary
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Digital Technology

8. Do TWO of the following:

a. Why proper disposal of digital technology is important. List at
least three dangerous chemicals that could be used to create
digital devices or used inside a digital device.

What is a certified recycler of digital technology hardware.

Research an organization that collects discarded digital
technology hardware for repurposing or recycling.

d. Visit a recycling center that disposes of digital technology
hardware.

e. Find a battery recycling center near you and find out what it
does to recycle batteries.
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Electronic devices are a complex mixture of several hundred materials. A mobile
phone, for example, contains 500 to 1,000 components. Many of these contain toxic
heavy metals such as lead, mercury, cadmium and beryllium, as well as hazardous
chemicals, such as brominated flame retardants. Polluting PVC plastic is also

frequently used.

Hioh Tech Lifestyle VS A Clean BEnvironment

We Can Have BOTH!
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Some brominated flame retardants, used in circuit boards and plastic casings,
do not break down easily. Long-term exposure can lead to impaired learning and
memory functions. They can also interfere with thyroid and estrogen hormone
systems.

The cathode ray tubes (CRT) in monitors contain lead. Exposure to lead can cause
intellectual impairment and damage the nervous, blood and reproductive systems.
Cadmium,. used in rechargeable computer batteries, contacts and switches and in
older CRTs, is highly toxic, primarily affecting the kidneys and bones.

Mercury, used in lighting devices for flat-screen displays, can damage the brain
and central nervous system, particularly during early development.

Compounds of hexavalent chromium. used in the production of metal housings,
are highly toxic and carcinogenic to people.

Polyvinyl chloride (PPVC) is a chlorinated plastic used in some electronics
products and for insulation on wires and cables. Chlorinated dioxins and furans are
released when PVC is burned. These chemicals are highly persistent in the
environment and many are toxic even in very low concentrations.
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Recyclers

Two Recognized by EPA

‘Responsible Recycling Practices (R2) ( R2 ) standara
sustainableelectronics.org

*e-Stewards®
e-stewards.org ,
e-Stewards
» Prepared. For Life." i i i‘
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Computer Ministry

compministry.org 5 Pleasant View Drive

Mechanicsburg, PA 17050

Monday - Friday: 9:00am - 4:00pm
Saturday: 9:00am - 1:30pm

AUTHORIZED
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Lowes
Home Depot
Radio Shack
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from recovered materials

Neaterials
Recovery/Reuse

Portion of proceeds

{ . y fund collection program
¢ 4 - CELL PHONES and public education

Portion of proceeds
donated to charity



Eagle Project

How Scouts Can Be Involved
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 could then send

to recycling and reuse centers.
You might even sell the devices
you collect to a refurbishing com-
pany and use the proceeds for
your troop.
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Digital Technology
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9. Do ONE of the following:

a. Investigate three career opportunities that involve digital
technology. Pick one and find out the education, training, and
experience required for this profession. Discuss this with your
counselor, and explain why this profession might interest you.

b. Visit a business or an industrial facility that uses digital
technology. Describe four ways digital technology is being used
there. Share what you learned with your counselor.
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Digital Technolog

For February:

. Finish reading the merit badge pamphlet
. Complete the worksheet

. Bring your completed Blue Card

Do the 3 Projects (Requirement 6)
Requirement 8 (Recycling)

Requirement 9 (Careers)
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