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Computer

Networks

The book
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. Foundation

. Getting connected

. Internetworking

. Advanced internetworking
. End-to-end protocols

. Congestion control

. (skip) End-to-end data

. Network security

. Applications



Course web site

http://katie.mtech.edu/classes/csci466/

Moodle for grades and submitting programs.


http://katie.mtech.edu/classes/csci466/

Expectations (what you should already know)

* Programming experience

— Advanced data structures

— OOP design in high-level language (C++7?)
* Technical writing ability



Course outcomes (what you'll learn)

Network layers and protocols

Understand common protocols
— |P, TCP, UDP, HTTP, SMTP, IMAP, RPC, DNS, DHCP

Physical and logical connectivity of Internet

Presentation showing understanding of
networking principles



Introductions

* Network experience
— Built any networked software?
— Built any physical networks?
* Programming experience
— Languages?
— Development environments?
* Expectations / preferences for the class

— Specific technologies of interest
— What do you want to take away?



Twitter mining

BN ChAWindows\systern32hcrmd. exe [ || = @

You know its Bbangorworldwide when Mrsz Bal_Ralph makes
gqood bunst'?*? #wumcil @ Hamilton Road Preshyterian Church http:isAct  cosa7r0KrF

Moving into Preston this week! Man i need some hedding
and shit!?

I'm at Etna <Av. Eng. Luisz Carlos Berrini, 28601, 5“uB@
edo Paulo? ws 18 others http:sAot consuddJ2sph

The one time I am brave enough to talk to a bheautiful g
irl.. She hasz a boyfriend. :P

But ill pass prolly heen n that # dirtyjoint

I met the Seahorses once in a hotel in Cawrdiff. Lovely
cha¥s. Stayved up drinking with them wuntil 4am. John Sguire stayed in his room th
ouwgh .

Bjonessmegann I think vour closing with me tomoz :2

Sneaky bastard?! :-—> Bsonnench Am I going to Rio? “~"The
gqreatest trick the Devil ewver did, was getting the world to bhelieve he didn't ex
ist ..\

Interview with Daniel of LA Riots was EXCELLENT* Got to
hear some unreleased tracks and remixes. :D

EOhMySTARR Lol Love wa hahyt

I'm at Arizona Mills Mall <5888 5 Arizona Mills Circle.

at I-18 & Baseline Rd. Tempe? ws/ 3 others http:ist.conGgnlj?s
%ti1ll Lavin in bed Hd I didn't even paRty Last night. H

aha #Chillaxin
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GPS satellites

W

iPhone 4

Geographic location

[37.1316, 55.4908] __fgg ﬁ&

Cell towers

Twitter client



Getting Connected (Ch. 2)

Multiple access networks

3G

CDMA




| need an IP address

Verizon’s server

Operation | HType HLan Haps
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sname (64 bytes)
M (128 bytes)

aplions

DHCP packet
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UDP packet

G

IP packet

UL U U UL U n Wl
- CDMA

Internetworking
(Ch. 3)

End-to-End Protocols
(Ch. 5)

Internetworking
(Ch. 3)

Getting Connected
(Ch. 2)
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Twitter client

What is the IP address
of twitter.com?
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. twitter.com
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6. 199.59.149.230

Verizon’s server

\y

Local name server

Domain name system (DNS)

s

Root name server

=l
Es J
A1

&

.COm name server

4. twitter.com

5. twitter.com,
199.59.149.230

11

Applications (Ch. 9)
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Twitter client
“I just bought
some milk!”

Verizon’s server

REST API
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TCP packet
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Cors

IP packet

UL U0 UL O e
' CDMA

Applications
(Ch.9)

Applications
(Ch. 9)

End-to-End Protocols (Ch. 5)

Internetworking
(Ch. 3)

Getting Connected
(Ch. 2)



Twitter client
“I just bought
some milk!”

\'4
v
N/

Bit encoding

Error detection/correction
Flow control

Wired links - Ethernet
Optical links - SONET

Getting Connected (Ch. 2)




| need an IP
address
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Operation | HType HLan Haps
X.AJ
Sucs = Flags
ciRday
winoy
st
Qacdr

choddr {16 bytus)
|
sname (64 bytes)
|
M (128 bytes)
!
aplion:

DHCP packet

16

e - AT A2 | A | SeqCi | Adum PM

802.11 frame format

Internetworking
(Ch. 3)

End-to-End Protocols
(Ch. 5)

Internetworking
(Ch. 3)

Getting Connected
(Ch. 2)
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What is the IP of

twitter.com?
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DNS message
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Local name e
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UDP packet
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IP packet
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802.11 frame format

802.3 Ethernet frame format

Ch.9

Ch.5

Ch.3

Ch. 2
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Give me the
latest tweets.

Twitter’s database

REST API

HWTTF G

Rl

TCP packet

1

IP packet

AMS BCH | At | Pkee

802.11 frame format

=

Applications
(Ch. 9)

Applications
(Ch.9)

End-to-End Protocols (Ch. 5)

Internetworking
(Ch. 3)

Getting Connected
(Ch. 2)
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How do the packets find their way
through the network?

* Internetworking (Ch. 3)

* Advanced internetworking (Ch. 4)
* Congestion Control (Ch. 5)

What if my packets contain secrets?
* Network security (Ch. 8)



