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General

• Instructor - Ashok K. Agrawala

– agrawala@cs.umd.edu

– 4149 AVW

• TA – Andrew Pachulski

– Office Hours –

• Class Meets – Tu Th 9:30 – 10:45 CSIC3117
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Prerequisite

• Required Background
– must have 351 and 330 (412 or 430 would be helpful)

• Expectations
– Understand the basics of Computer Architecture

– Experience in implementing non-trivial systems-type projects

– Should know 

• Processor  

• Memory  

• Kernel vs. user process

– Familiar with basic probability
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Expectations – After the course

• Understand the fundamentals of networking protocols, including 
protocol layering, basic medium access including wireless protocols, 
routing, addressing, congestion control

• Understand the principles behind the Internet protocols and some 
application layer protocols such as http, ftp, and DNS, and a few peer-
to-peer systems/protocols such as Gnutella and Chord.

• Understand some of the limitations of the current Internet and its 
service model

• Understand the causes behind network congestion, and explain the 
basic methods for alleviating congestion

• Design, implement, and test substantial parts of network protocols
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Announcements

• Required Work

– will require about the same amount of effort as 412
• 412 a (slightly) harder project to debug

• 417 project is (by design) more ambiguous

• Required Texts
– Computer Networks 5th Edition, Tanenbaum and Wetherall, Prentice Hall 2011. ISBN 0-13-212695-8 

– TCP/IP Sockets in C: A Practical Guide for Programmers 2nd Edition by Jeff Donahoo and KenCalvert, 

Morgan Kaufmann, 2009. ISBN 978-0123745408
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Other Material

• Recommended Texts
– Computer Networking, 5e: A Top Down Approach Featuring the 

Internet by Jim Kurose and Keith Ross, Addison-Wesley, (ISBN: 0-13-
607967). The on-line version of this book  is at 
http://www.awlonline.com/kurose-ross.

– Computer Networks: A Systems Approach by Larry Peterson and Bruce 
Davie, MorganKaufman, 4rd Edition, 2007. ISBN 978-0123705488

– An Engineering Approach to Computer Networking, by S. Keshav. 
Addison-Wesley,1997. ISBN 0-201-63442-2

– Computer Networking with Internet Protocols by William Stallings, 
Prentice-Hall, 2004. ISBN 10: 0131410989 

– TCP/IP Illustrated volume 1 by W. Richard Stevens. Addison-Wesley. 
ISBN: 0-201- 63346-9.

• RFCs
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Grading

• Final 25%

• In-Term Exam(s) 25%

• Programming Assignments 35%

• Class Participation 15%

– Pop Quizzes

– …
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POP Quizzes

• Unannounced

• Frequent

• In the beginning of the class

– If you come late you miss

– Missing pop quizzes will impact your grade

• Mostly question(s) from the book 
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What is this course all about?

• Computer Networking

– ???
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Block Diagram of Typical Laptop/desktop
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https://www.cs.princeton.edu/courses/archive/fall11/cos109/02inside.pdf
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Motherboard (~1998)
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Backplane (~1998)

https://www.cs.princeton.edu/courses/archive/fall11/cos109/02inside.pdf
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Some CPU chips

2.5" laptop disk

https://www.cs.princeton.edu/courses/archive/fall11/cos109/02inside.pdf
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Are these the only computers?

• Laptops
• Pads
• Smart phones
• Wearables

– Watches

• Cars
• Appliances
• Speakers
• Light bulbs
• Locks
• Webcams

• Internet of Things (IoT)
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We use a large number and variety of devices with 

computing capabilities



What about Cloud ?
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Internet Statistics 2018
• There are 3.812 billion internet users as at January 20018;

• Approx 40% of the world population has an internet connection in 2018. It was less than 1% in 
1995

• Asia, as a continent, has the most internet users. It accounts for 49.7% of global internet users.

• China, as a country, has the most internet users; with an estimated 738 million internet users, 

• US has 287 million, Russia 110 million.

• North America has the highest penetration rate 88.1% followed by Europe (80.2%) Australia 
(69.6%)

• China has the highest percentage of internet users (21.97%), followed by the U.S. (9.58%) and 
India (8.33%).

• Falkland Island and Iceland have the highest penetration with 96.9% and 96.5%.

• Google processes 6.586 billion searches a day.

• 56% of all internet traffic is from automated sources such as hacking tools, scrapers and 
spammers, impersonators, and bots.

• 332.4 million domain names are registered by Jan 2018.  .Com has 131.9 million and .CN has 
21.4 million.
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Domain Name Statistics 2016

• There are currently 123.78 million registered .com 
domain names, making the .com TLD the top domain 
name extension. This is followed by the .tk TLD with 
27.7 million registered domain names. 

• The .com TLD accounts for 50% of all registered TLDs.

• As of November 2015, there are a total of 1096 TLDs.

• The most expensive domain name ever sold is 
Insurance.com, for $35.6 million in 2010.
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Web Hosting and Website 2016

Fall 2018 CMSC417 Set 1 41

•There are currently 966 million websites in the world today.



Web Hosting and Website 2016

• The highest number of websites connected to internet was 1 billion; this happened in 
September 2014, but the number eventually declined and is expected to be achievable again 
by mid 2016.

• The world’s first website was published on August 6, 1991 by British physicists Tim Berners-
Lee.

• Only 44% of web traffic is from humans; a massive 56% of web traffic is from bots, 
impersonators, hacking tools, scrapers and spammers.

• 39% of web servers are hosted on Apache.

• Google is the #1 most popular website in the world, followed by Facebook and YouTube.

• The average e-commerce site takes 7.12 seconds to load in Internet Explorer 9, an average of 
7.15 seconds to load in Firefox 7 and an average of 7.5 seconds to load in Google Chrome.

• Google uses site speed as a ranking factor. 

• The most popular CMS is WordPress, powering 25.4% of all websites in the world and 
responsible for over 76.5 million blogs.

• An estimated 37,000 websites are hacked every day. 
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https://hostingfacts.com/how-to-speed-up-your-website/
http://websitesetup.org/cms-comparison-wordpress-vs-joomla-drupal/
http://websitesetup.org/create-blog/
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E-commerce and Conversion Statistics 2016

• 40% of global internet users, or more than 1 billion people, have 
bought products or goods online.

• The U.S. e-commerce economy is worth $349 billion while China’s e-
commerce economy is worth $562.66 billion.

• A single second delay in your website loading time can result in a 7% 
loss in conversion, and 40% of web users will abandon a website if it 
takes longer than 3 seconds to load.

• Slow loading websites cost the U.S. e-commerce market more than 
$500 billion annually. 

• Online retail sales in the U.K. reached an estimated £52.25 billion in 
2015, with the average shopper spending £1,174.

• Worldwide B2C e-commerce sales reached $1.7 trillion in 2015, and 
it is estimated to reach $2.35 trillion by 2018.

• 8 out of 10 consumers will shop online if offered free shipping.
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E-commerce and Conversion Statistics 2016

• Personalized recommendations can increase conversion rates by up to 5.5 times.
• 51% of U.S. online shoppers cite slow site loading times as the top reason they 

abandon a purchase.
• 34% of British consumers cite a store’s reputable brand name for being their reason 

for shopping with a brand, while 38% cite social media interaction as their reason 
for visiting a retailer’s website.

• 40% of shoppers consult 3 or more channels, often in the process of shopping, 
before making a purchase; that’s a massive increase from 10% in 2002, and it goes 
to show the increasing importance of having an online presence in as many places 
as possible.

• While mobile internet usage is high, desktop and tablet internet usage still leads 
for conversions; an estimated 8.52% of desktop users add to cart and an estimated 
2.78% convert to sales. This is much higher than Smartphone conversion rates with 
an estimated 4.70% add to cart rate and an estimated 0.80% sales conversion rate. 
The number is much higher when you consider conversion rates from tablets and 
other mobile devices, but desktop still leads when it comes to actual sales.

• An increase in site speed from 8 to 2 seconds can boost your conversion rate by 
74% (this is based on data monitoring real user activity from 33 major retailers).
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E-commerce and Conversion Statistics 2016

• Increasingly shrinking attention span keeps influencing e-
commerce; in 2010, a page that took 6 seconds to load 
suffered a 40% loss in conversion. Today, a page that takes 6 
seconds to load will experience a 50% loss in conversion.

• The abandonment rate for mobile shopping cart is higher (at 
97%) than that of desktop shopping carts (at 70 – 75%).

• E-commerce sales from social media grew by 202% in 2014, 
and is expected to further increase.

• The average human attention span has declined from 12 
seconds in the year 2000 to 8 seconds now. This is much 
shorter than the attention span of a goldfish (at 9 seconds). 
This was revealed by a recent study by Microsoft Corp. that 
surveyed 2,000 people and monitored brain activity of 112 
others using electroencephalograms (EEGs).

Fall 2018 CMSC417 Set 1 48



Fall 2018 CMSC417 Set 1 49



Fall 2018 CMSC417 Set 1 50



Fall 2018 CMSC417 Set 1 51


