Lecture O1-1:
Introduction

CS 326E
Elements of Networking
Mikyung Han
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Please, interrupt and ask questions AT ANY TIME !



Course Staff

Instructor

i - ]
;)yp2 | 5@utexas.edu shuozhe.li@utexas.edu mhan@cs.utexas.edu

All reachable via cs326e-staff@cs.utexas.edu



Shuozhe Li

* I'm a third year PhD student.
Just finish undergrad at UT!

* My research interests are wireless networks and
Internet. | have done studies in Wireless Sensing.

* | love to listen to Yanni and classic music.

* | hope to make some new friends.




Yunpeng Bai

® I'm Yunpeng Bai, a first-year PhD student
® | specialize in computer vision and computer graphics.

® | like to use computer algorithms to make cool visual
content and have published several papers at top
conferences




Your turn!

* Turn to your neighbor

* Share your name and major and one interesting fact about yourself
* Tell why you picked CS 326E among other electives



Outline

@ 2. Administrivia
3. Why computer networks!?

4. Course goals



Grading

@ * Participation: 10%
o Pre-class/in-class activities: total available 105 pts/max possible 84 pts
* Videos, reading, kahoot, this and that
* Note there is 20% buffer which will accounts for sickness, emergency, etc



Grading

* Participation: 10%

@ * Programming Projects and Labs: 35%
o 2 programming projects in python (250 pts)
o 3 Hands-on experiments (100 pts)
o Programming projects will be done in pairs
o Hands-on experiments are individual work



Grading

* Participation: 10%
* Programming Projects and Labs: 35%

@ e Exercises: | 5%

o Typically Canvas Quiz
o One socket programming EX
o Total 12 of them, |5 pts each
o Drop the lowest two



Grading

* Participation: 10%
* Programming Projects and Labs: 35%

* Exercises: 15%

) « Exam 40%
o 2 Exams, 200 pts each
o Adjustments: Max {Exam I, Exam2} + Avg {Exam |, Exam?2}



Exam Scheduled

e Exam |: 10/10 Thurs 6-9 PM
o No lecture at | | AM or 12:30 PM

e Exam 2: 12/5 Thurs 6-9 PM
o No lecture at | | AM or 12:30 PM

Mark your calendar! Report any conflicts ASAP



Textbooks

COMPUTER NETWORKS

James F. Kurose | Keith W. Ross
i Andrew S. Tanenbaum @ Nick Feamster @ David Wetherall

Lurry[ Peterson | Bruce S. Davie
~ ,_a—g;__

Sixth Edition

COMPUTER
NETWORKS

'COMPUTER, -8

: N E]'WORK' NG A Systems Approach
: ® ATOP-DOWN APPROACH = M<
Required, 8t Edition Optional, 6th Edition Optional, Open source



Tentative Plan

@°Wee

* Wee
* Wee
* Wee
* Wee
* Wee
* Wee
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< |: Computer Networks Overview
< 2-3: Application Layer

< 4-6: Transport Layer

< 7-9: Network Layer

0-12: Link Layer and Wireless Networks
3-14: Network Security

5: Network Management



Outline

@ 3. Why networking!?



Why did you pick CS 326E?



Why did | pick Computer Networks?

At the end of the day...

it’s a field that connects people!
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Why did | pick Wireless Networks!?

SHE HAS WIFT |
\

:




Also, its ever-growing/ever-evolving nature fascinated me



. Id
Internet users by world region

M Relative
3 billion Europe & Central
V:lvv:: PC OLLCTIUNa
2.5 billion
2 billion East Asia & Pacific
1.5 billion
Latin America &
Caribbean
1 billion
South Asia
500 million North America
Middle East &
I North Africa
o Sub-Saharan
0 S B Africa
1996 2000 2005 2010 2015

Source: Science and Technology - World Bank (2016) OurWorldInData.org/internet/ ¢ CC BY



From this experimental network (~1970)

RI  UTAH SRI UTAH  MIT SRl UTAH ILLINOIS MIT  LINCOLN CASE
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UCSB UCSB OSDC UCSB O SDC OCARN
STAN
C O -- N\ \) J\ r\ 0
UCLA UCLA RAND BBN UCLA RAND BBN HARVARD BURROUGHS

(a) Dec. 1969. (b) July 1970. (c) March 1971.
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To this

I POP-10 | COC 7600

ARPANET LOGICAL MAP, MARCH 1977
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To this! (201 1)
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To this! (2015)

¥ r v S £ A = N -
A " Ny 2 . TG REALD Wl Lo
P ko] ‘ e T ¥
e ¥ ~ i v

An everyday institution used at work, '
millions of servers ST e e e

o Red = .com, ' T S TN R AT e TR TR

o Yellow= .org SN s e

X

home,and on-the-go: =~

-

3 billion+ people e e Y e e ey

50 billion+ devices -~ - o Eietae s

28
ELumeta



BILLIONS OF DEVICES
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- THE INTERNET OF THINGS

AN EXPLOSION OF CONNECTED POSSIBILITY
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Finally, the Internet
has many interesting and practical problems to solve! ©

* Each agent knows its own state only (must infer other’s state)

* Heterogenicity on links, hosts, and applications

* High availability and scalability

* Security and privacy

* Possibility of errors at any point adds a significant level of difficulty

Sounds like a LOT of job/paper/market opportunities!
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Outline

@ 4. Course goals

5. Reminders
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Internet » Online Video & Entertainment

O ﬁ https://www.statista.com/statistics/249396/top-youtube-videos-views/

(E s © X I

Most popular YouTube videos based on total global views as of January 2024

(in billions)

"Despacito"- Luis Fonsi featuring Daddy
Yankee

"Johny Johny Yes Papa" - LooLoo Kids

"Bath Song" - Cocomelon - Nursery
Rhymes

"Shape of You" - Ed Sheeran"

See You Again" - Wiz Khalifa featuring
Charlie Puth

"Wheels on the Bus" - Cocomelon -
Nursery Rhymes

"Phonics Song with Two Words" -
ChuChu TV

"Uptown Funk" - Mark Ronson featuring
Bruno Mars

"Learning Colors - Colorful Eggs on a
Farm" - Miroshka TV

2.5

7.5 10

Number of views in billions
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DOWNLOAD
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Sources

= Show sources information

= Show publisher information

= Use Ask Statista Research Service

Release date
January 2024

Region
Worldwide

Survey time period
January 2024

Open this statistic in...

11 French
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BTS Jungkook’s post reached IM people in just 10 min!
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One: Learn HOWV Internet works

What really happened before/after JK clicked the “tweet” button!?
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Two: Understand VWHY behind the Internet design
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Example Protocols

FTP, HTTP, SMTP

TCP, UDP

Ethernet, WiFi

802.3 PHY

Application

Transport

Responsible for Internet
Reference Model

application specific needs

process to process data transfer

host to host data transfer across different network

data transfer between physically adjacent nodes

bit-by-bit or symbol-by-symbol delivery
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Three: Know the fundamentals of computer networks

* Today’s Internet is different from yesterday’s

* Tomorrow’s will be different again

But the fundamentals remain the same!
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Any questions regarding the course!
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