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Student Resource 3.1
Interview: Networking Experiences
Student Name:_____________________________________________________ Date:_____________
Directions: In this activity, you will learn more about your classmates’ experiences using cell phones and the Internet. Interview your partner about his or her experience using the Internet and cell phones for daily communication. Write your partner’s answers in the space provided so that you will be ready to share them with other students.
Interview Questions
How old were you when you started using the Internet, and what did you use it for?




How often do you go online to check your messages or talk to friends? How many text messages do you send per day?




Do you prefer to contact friends by email, via text messaging, or on a social networking site? Why do you prefer this method?






If you had to contact someone immediately with an important message and the person was in another city, what method would you use, and why? How would you get the message out without a cell phone or an Internet connection?

Student Resource 3.2
Note Taking: Historical Networks
Student Name:_____________________________________________________ Date:_____________
Directions: As you learn about different historical networks, record key information about them. Answer the questions below for the different networks you learn about.
1. Visual signals
How do they work? 


Are they digital or analog?

What special training is needed to use this type of network?

Who used this type of network, or what was it used for?


Telegraph
How does it work? 


What special training is needed to use this type of network?

Who used this type of network, or what was it used for?


Wireless radio
How does it work? 


Is it digital or analog?

What special training is needed to use this type of network?

Who used this type of network, or what was it used for?




AM/FM broadcast radio
How does it work? 


Is it digital or analog?

What special training is needed to use this type of network?

Who uses this type of network, or what is it used for?


Television
How does it work? 


Is it digital or analog?

What special training is needed to use this type of network?

Who uses this type of network, or what is it used for?

Student Resource 3.3
Reading: Evolution of Networks
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This presentation introduces the history of networking from the first visual networks (optical telegraphy) to digital and radiotelegraphy, to telephone and broadcast media such as radio and television, and finally to cellular phones and the Internet.
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We use networks because they’re fun and convenient: they entertain us and also help us out. Sometimes they’re necessary in emergencies to get us help.  
Say you really are stranded on a desert island. How can you communicate with the outside world, and what types of communication are best? You’d need a network that is easy to use, with resources that you have on hand. You might not have satellite Internet, but maybe you can make a fire and send smoke signals to nearby ships. Your signal needs to be reliable, too, so that someone is sure to see or find the message! Also, you need to act quickly so that you don’t starve to death from eating only coconuts.
Computer networks provide us the same benefits: they help us live more easily and conveniently, but they’re useful in emergency situations, too. That’s because they’re reliable, fast methods of communicating a message across a long distance.
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Networks based on visual signals date back at least as far as ancient Greece, when people used torches to communicate across town or across distances.   
During the French Revolution, there was also an extensive relay network based on flag signals. The signaler would hold up flags in one location, and far off another person would look for and interpret the signals. The messaging process was slow, because each signal represented a different letter. It could take a minute to receive just one word. Another drawback was that these signals were limited by visual range: it was difficult to get a message over a hill or mountain, or even a tall building. And in heavy fog or rain, there was also no chance of communicating.  
To cover long distances, cities would set up extensive relay systems, and a message would slowly travel from one tower or station to the next, until it eventually reached its destination. It was a bit like playing telephone tag, only much slower!  
The picture shows an optical telegraph tower in Germany set up on a relay network that spanned 140 miles in the late 1700s.
Image retrieved from http://commons.wikimedia.org/wiki/File:OptischerTelegraf.jpg and reproduced here under the terms of the Creative Commons Attribution-ShareAlike 3.0 Unported license (http://creativecommons.org/licenses/by-sa/3.0/deed.en). Image courtesy of Lokilech. 
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The telegraph is both an electric and mechanical device. It may look archaic, but it can be a very efficient way to communicate. On NBC’s The Tonight Show, former host Jay Leno once tested which was faster: the electric telegraph or cell phone text messaging. He brought a team of the fastest SMS messagers and another team of two experienced telegraph operators, and each operator competed in sending a message to his teammate. The telegraph operators came out faster than the cell phone texters! So, even though a technology is out-of-date, it doesn’t mean it’s no longer effective or useful.
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Before the telegraph, people in America relied on the Pony Express, the railroads, and ships to send written letters. Messengers were needed to deliver them across valleys and plains and mountain ranges. If there was severe weather, if a horse was hurt, or if a train broke down, the messages wouldn’t reach their destinations. 
The telegraph was a revolutionary device because it broke down all those barriers and allowed people to communicate in real time and send messages using Morse code. Since it was developed in Victorian times and it was the first major network that allowed near-instant communications, it is sometimes called the “Victorian Internet” by people today.  
Samuel Morse made the first public demonstration of his telegraph in 1838, but the first network wasn’t installed until a few years later. This is around the time when many different kinds of machines were being developed and the Industrial Revolution was gearing up. Many people were leaving their rural family farms to work in the big cities. Many worked long, grueling hours doing monotonous tasks under dangerous conditions, far away from their families and homes. Life was often rough for people, but the telegraph made it easier to talk with loved ones and conduct business across longer distances.
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The telegraph was an important technology, but its major drawback was that wires were needed to connect two points. Therefore, you couldn’t communicate across the ocean! A fellow named Marconi solved this problem in the 1890s. He helped develop the first wireless radios and managed to broadcast the first transatlantic radio message in 1901.  
At the time, many people told him it was impossible because of the curvature of the earth—they believed that radio waves could travel only in straight lines and couldn’t go through the earth. But Marconi went ahead with his plan. He arranged to send a simple signal at a certain time on a certain day. Then he had to travel by ship across the Atlantic Ocean and set up a receiving station. On the set date, he sent aerial balloons and kites into the sky with wireless receivers attached. The balloons failed, and one of the kites was blown away, but he finally did receive the three dots representing the letter s in Morse code.
When the famed ship Titanic crashed, it had two telegraph operators on board. They sent out a distress call, and another ship sped to the rescue. The rescue ship saved 700 lives. The disaster made major headlines that prompted changes in the way radio was used. Previously, people could use any radio frequency they wanted for broadcast and turn their radios off when not in use. After the Titanic accident, the government began regulating the radio spectrum and passing regulations that required ships to dedicate one specific channel for emergency disaster calls.
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Radio broadcasting is a one-way wireless transmission over radio waves intended to reach a wide audience. Stations can be linked in radio networks to broadcast a common radio format, either in broadcast syndication or simulcast or both. 
The early 1900s was the very beginning of the licensing and regulation of the radio spectrum. Today, all radio frequencies are highly regulated, so certain kinds of wireless devices can use only certain frequencies, and certain broadcasters (e.g., FM radio stations) have to purchase the right to broadcast at a certain frequency. With the advent of broadcast radio, it became very important to regulate the channels and ensure that only one station was broadcasting on each so that the signals wouldn’t interfere with each other. 
Today the Federal Communications Commission (FCC) controls how different frequencies are used. When you tune in to your favorite radio station, you are setting your radio to listen in on a specific frequency along the electromagnetic spectrum. If the announcer says, “Welcome to KKPD, 90.5 FM,” that means the station is broadcasting at 90.5 megahertz (millions of cycles per second), and the FCC has assigned its call letters as KKPD. On AM radio, it is the same, except that the signal is broadcast in kilohertz—thousands of cycles per second instead of millions. 
No matter whether it is AM, FM, or television, all waves in the electromagnetic spectrum travel at the speed of light: 186,000 miles per second. At this speed, a radio wave would travel around the earth 7½ times in 1 second.
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This is a diagram of the electromagnetic spectrum. Electromagnetic waves include visible light and radio signals. Electromagnetic waves are also different from sound waves that you may have studied. Sound waves are simple vibrations of matter in space, and what you hear is the movement of the molecules, or the way they bump into each other. 
An electromagnetic wave is created when charged particles (in this case, electrons) are moving. The speed at which the wave travels is independent of what kind of wave it is (x-ray, microwave, radio, visible light) and depends on what medium it is moving through. In a vacuum, all electromagnetic waves travel at the same speed, but their frequency and wavelength vary. The radio works by translating the sound waves that you can hear into radio (electromagnetic) waves that can travel much farther. The radio announcer speaks into a microphone, and his or her voice vibrates against a receptor in the microphone. This receptor translates that vibration into electrical impulses and radio waves, which are broadcast through the antenna as AM or FM waves. When the antenna at your home radio (or in your car) receives the waves, it tunes out extra static and amplifies the signal as necessary and then converts it back into a vibration that you can hear.
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AM (amplitude modulation) was the first technology for broadcast radio; its use began in the 1920s. It changed people’s lives to be able to listen to their president give a speech or hear breaking news stories from across the country or sit around the living room and hear new music or entertaining radio shows. It was a medium for both information and entertainment. Families and friends often gathered around the radio to hear the broadcasts, much like they do for TV shows today. Popular stories, such as those pulled from comic books or short fiction, were written into radio shows—like the Buck Rogers comic shown in the first image here. Ronald Reagan, the actor and former president, got his start on a radio show, as shown here in the black-and-white photo.
Early radio was all AM. FM radio, or frequency modulated radio, wasn’t invented until the 1960s, after television was already becoming popular. 
FM provides better quality over a longer distance, so today it is more frequently used for music and other media that need good quality. AM is more commonly used for talk radio shows.
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In the 1930s, TV changed America. Suddenly, people could see live coverage of political speeches or wars, see what their political leaders looked like, and get a firsthand view of what was occurring.  
Every TV channel uses a few different bands of the spectrum, or frequencies, to send its signal. Because TV is transmitting both audio and visual signals, each signal is sent via a different frequency or channel. Both audio and video signals arrive at the TV at the same time.
At the TV, your antenna picks up the radio signal and translates it into something your TV set can understand. The audio signals are received in much the same way as FM radio sounds. The visual signals differ depending on whether it is a black-and-white or color TV. Today almost all television sets are color, of course. They receive all the color information in the same frequency or channel by phase-shifting the frequency of the wave. Each color is represented by a different amount of shift, and the TV can translate those shifts into a visual signal.
Modern television is broadcast digitally, so signals are less subject to noise and interference, and greater detail (high definition) is possible.
 [image: ]
Networks have evolved a lot in the past two millennia. And the future of networks seems even more promising. Later in this lesson, we will look at the past 50 years of networking with computers and the Internet.

Student Resource 3.4
Defining Format Chart: Internet 
Student Name:_____________________________________________________ Date:_____________
Directions: This activity will help you create a working definition of the term Internet. First, decide on a category that the term belongs to and write it in the Category column. Then, in the Characteristics column, write the essential characteristics that distinguish the term from other terms in the same category. An example of how to write a category and characteristic is given for you.
	Term
	Category
	Characteristics

	A noun
	is a part of speech that
	1. describes a person, place, or thing 
2. …

	The Internet













	is a 

____________________________
that
	1.



2.



3.






Student Resource 3.5
Reading: Internet History
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This presentation covers the development of the Internet, from ARPANET to the World Wide Web and the Internet as we know it today. 
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During the Cold War era of the ’50s and early ’60s, the US military was constantly working on new technologies for weapons and defense. As part of this effort, in 1968 the Defense Advanced Research Projects Agency (DARPA) contracted with BBN (Bolt, Beranek & Newman) to create ARPANET. 
ARPANET connected four major universities in the western United States: UCLA, Stanford University, UC Santa Barbara, and the University of Utah. It enabled researchers to share their research papers in a private yet collaborative setting. It was the predecessor to the Internet. ARPANET provided direct point-to-point communication between the universities but did not rely on any specific point. If one node went down, the other points on the network could still communicate. This was largely due to the benefits of packet-switching technology.
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Over time, ARPANET grew into a much bigger project than just a military mission. The Internet began as a network connecting just a few points across the country. Isolated local networks at certain universities were joined into one wide area network. In 1973, the network became international, with points in England and Norway.
In the late 1970s and throughout the 1980s, the National Science Foundation (NSF) provided funding to add more and more universities to the growing ARPANET.
As this fledgling Internet grew, routes were laid with faster cables and faster servers and routers, so more traffic flowed through them. The fastest connections, joining these main nodes, are known as the Internet backbone. The backbone joins smaller networks.
The image on the right shows the Internet in 2008, with over 450,000 nodes. The image is colored to represent nodes by top-level domain (TLD): .com, .net, .gov, and .edu.
Image retrieved from http://www.informationweek.com/galleries/showImage?galleryID=246&imageID=3&articleID=210600289 on January 25, 2013, and reproduced here in accordance with fair-use guidelines of Title 17, US Code. Image courtesy of InformationWeek and Lumeta; copyrights belong to their respective owners. 
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Over time, many faculty members, researchers, employees, and students left the organizations connected through ARPANET, and they wanted to keep their access to this Internet. The Internet is not owned, managed, or controlled by a single company or entity, but around 1990, commercial ISPs who sold access to the Internet were created to meet the demand. 
Today anyone can purchase access to the Internet through an Internet service provider (ISP). An ISP is an organization, public or private, that sells Internet access to customers. Many of the smaller ISPs buy access from larger ISPs “upstream.” ISPs that do not need an upstream connection and that have only customers or peer ISPs are called Tier 1 ISPs. 
At its most simple, a connection is made to an upstream ISP. This connection transmits data between the Internet and a home network. This interconnection can be cascaded many times until it reaches a Tier 1 carrier. 
ISPs sometimes use peering, which is the reciprocal exchange of Internet access. Multiple ISPs interconnect at peering points or Internet exchange (IX) points. This allows data to be routed between each network without charging the peers, which typically happens with upstream ISPs.
The image on the slide shows how different ISPs connect and how, in turn, companies and consumers connect to the Internet via ISPs.
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Packet switching was a new concept in the 1960s. Prior to its invention, both voice and data communications had been based on the concept of circuit switching, as in telephone switching, where each call is allocated a dedicated, end-to-end, electronic connection between two communicating stations, or nodes. The circuit in circuit switching remains connected between the two end points throughout the entire communication, and it is only disconnected when one of the two parties terminates the connection (by hanging up). In packet switching, a given link can be shared, because data is collected into small packets that are transmitted as soon as the connecting line becomes idle. 
ARPANET was the world’s first operational packet-switching network. In the early days of ARPANET, multiple protocols were used.
In 1973, Vinton Cerf of Stanford and Robert Kahn of the Department of Defense began to work on a single common protocol with multiple abstraction layers. The packet-switching protocol they developed was TCP. TCP is the standard for host-to-host communications in the transport layer. IP is the standard for connecting local networks in the Internet layer. 
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From the outset, the intent was to spread the web to other areas and have gateway servers for other data. 
In order to keep the WWW working coherently, there is a governing consortium called the World Wide Web Consortium (W3C). This consortium is an international community where member organizations, full-time staff, and the public work together to develop web standards. Led by WWW inventor Tim Berners-Lee, W3C has a mission to lead the web to its full potential.
The W3C sets standards for building  and displaying web pages, including HTML, CSS, SVG, Ajax, and other technologies. It also sets standards for web architecture, including URLs and HTTP.
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The Internet is a global network connecting millions of computers. More than 190 countries are linked into exchanges of data, news, and opinions. According to Internet Live Stats, as of August 7, 2015, there were an estimated 3,179,035,200 Internet users worldwide. The number of Internet users represents nearly 40% of the world’s population. The country with the largest number of Internet users is China, followed by the United States and India. 
(Source: www.webopedia.com)
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Uniform Resource Locators (URLs) indicate the location of a file. A URL is mapped to the file’s actual location on a system within the Internet. 
Hypertext Markup Language (HTML) powers the web by enabling a web browser to display text, graphics, and hyperlinks. 
Hypertext Transfer Protocol (HTTP) provides rules so that requests and file transmissions can travel between web browsers and web servers. 
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Almost everyone in our society uses the Internet daily, but not everyone knows exactly what it is and how it works. How would you define the Internet and explain how it works?
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The development of the Internet has changed life as we know it. Now you don’t have to go knock on your neighbor’s door or visit the library to find out information—you can go online. Since the Internet is a flexible infrastructure, nodes can be constantly removed or added to the network, so it can constantly change and grow. If something is deleted, it doesn’t destroy the entire infrastructure. And, information is continually being added as new files are put online.  
Today you don’t have to visit a record store to buy CDs, mail a check to pay your telephone bill, or call your friend to find out what he’s doing tomorrow. You can listen to music at Amazon.com, log in to your bank account to transfer funds, and instant-message your friends to find out what they’re doing. You can do this all from your own home or wherever you have an Internet connection. The Internet has outgrown its original purpose, which was to help provide emergency communications and connect researchers across the country. Today it has become a mainstay tool of our everyday lives.
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The Internet has changed dramatically from the original ARPANET developed by the military to today’s era of social networking and voice and video online. 
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Student Resource 3.6
Worksheet: Traceroute Activity
Student Name:_____________________________________________________ Date:_____________
Directions: First read the explanation of how you can trace the route of a packet you send across the Internet, and then work through the steps on this worksheet to trace the hops you take to get to www.yahoo.com.  
Traceroute (the actual command in DOS is tracert) is a command-line tool that traces a packet from router to router across the Internet until the packet reaches its destination. Each router forwards the packet to the next router. The movement from router to router is called a hop. This utility traces only one packet, because if multiple packets were used, they may very well take different paths across the Internet. Notice in the example below that each hop has three times associated with it. The first router sends three copies of the packet to test the time between hops and lists them. An asterisk (*) indicates that the given packet was not received. If you see a line with three asterisks (* * *), it means that the packet sent to a router was never received, so the router will try another route in its place.
Routers are the links that allow a connectionless network to function. Each router is identified by its IP address. The IP address (example: 32.0.178.45) is similar to a street address. 
IP addresses always have four sets of numbers separated by dots. They identify routers and computers, sometimes called nodes, on a network. Some routers can also be identified by a location written on the same line.  
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1. On your computer, click Start > Apps > Command Prompt.

At the prompt, type the following: tracert www.yahoo.com

How many hops did the packet take to get to its destination?  


What is the maximum limit of hops?  


What is the IP address of the Yahoo! destination computer?  


Find the IP address of your computer, and write it here: 


Can you find the names of any cities with the IP address? Name them here:


The other three columns contain the round-trip times in milliseconds for an attempt to reach the destination. What were the shortest and longest times? 


Now try Yahoo! in Australia. Type tracert www.au.yahoo.com

What is different about this trace?


How many hops did the trace take?


What was the IP address of www.au.yahoo.com? 


Identify three things that this activity taught you about connectionless networks, the Internet, and routers.
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The telegraph was the “Victorian Internet”
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Wireless radio was developed in the early 1900s
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Broadcast radio changed people’s lives

What's the difference between AM and FM radio?





image10.jpeg
Television has advanced from the 1930s to today
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US developed ARPANET for weapons and defense
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ARPANET is the predecessor of the Internet
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TCP/IP communication protocols were adopted as
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The World Wide Web (WWW) was born in 1991
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Can you explain how the Internet works in one or two sentences?
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be different without the Internet?
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Timeline: 45 years of the Internet

I
1970 — First five nodes of ARPANET.

1973 — Term Internet is born. England and Norway
connect to ARPANET. Computers connected
via TCP protocol.

1984 — Internet’s 1,000 hosts convert en masse to

TCP/IP.
1991 — World Wide Web is born.
1993 — 600 websites, 2 million hosts, Netscape

browser.
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Timeline: 45 years of the Internet
B

1994 — 10,000 websites, 3 million hosts, 10,000
newsgroups.

2000s — Social networks, voice and video on the
Internet.
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C:\Users\Gloria Jimenez>tracert www.google.com

Tracing route to www.google.com [142.250.64.196]
over a maximum of 3@ hops:

192.168.1.1

192.168.0.1

96.120.97.73

96.110.138.133
be-118-ar@1.northdade.fl.pompano.comcast.net [96.108.23.141]
68.86.165.113

96.110.5.142

be-33821-cs02.miami.fl.ibone.comcast.net [96.110.45.69]
be-3201-pedl.nota.fl.ibone.comcast.net [96.110.36.86]
173.167.58.134

108.170.249.17

72.14.232.81

mia@7s56-in-f4.1e100.net [142.250.64.196]
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Why do we need networks?

B
Say you're stranded on a desert island. What's the best
way to get rescued?

* Make smoke signals: SOS?
* Send a message in a bottle?

* Strap a message to the leg
of a carrier pigeon?

e Use a mirror to flash a code
to a passing ship?

e Call your friends via cell
phone?





