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Circuit 
Switching
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Phones vs Computers



Packet Switching – Paul Baran

• RAND Corporation 
(Research And 
Development) in 1959

• Worked on what would 
happen in case of nuclear 
attack

• If networks went down, you 
could use low-power radios
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http://en.wikipedia.org/wiki/Paul_Baran


High Tech Heroes: Paul Baran

https://youtu.be/CoeHrKB5Fa4


Packet Switched 
Network



Networking



7 Layer OSI Network Model

• Application

• Presentation

• Session

• Transport - TCP/UDP

• Network - IPv4/IPv6

• Data Link - Ethernet

• Physical - 100BASE-T



Encapsulation

Image Source: Wikipedia

http://en.wikipedia.org/wiki/Encapsulation_(networking)


Physical Layer

• Bits and bytes layer

• 10/100/1000 BASE-T

• No knowledge of the 
packet, just the 
destination
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Data Link Layer

• Ethernet, frames, 
packets, congestion, etc.

• “Rules of the Road” for 
packets
– Assures each location has 

an address

• Essentially the way data 
is routed across ethernet 
cables



Network Layer

IPv4 Packet Structure

Version Info Length

Packet ID Flags & Offset

Protocol & TTL Checksum

Source IP Address

Destination IP Address

Data...



IPv4 vs. IPv6

• IPv4: 32 bit Addresses

– 232 = 4,294,967,296

• IPv6: 128 bit Addresses

– 2128 = 340,282,366,920,938,463,463,374,607,431,768,211,456

– Or 340 Undecillion addresses



Network Layer – IPv6
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http://en.wikipedia.org/wiki/Ipv6




Transport Layer (TCP)

TCP Packet Structure

Source Port Dest. Port

Sequence Number

Acknowledgement Number

Options Length

Checksum Urgent

Data...



Transport Layer – UDP

UDP Packet Structure

Source Port Dest. Port

Length Checksum

Data...



TCP vs UDP

TCP UDP

Connection Oriented Connectionless

Reliable Unreliable

Acknowledge No Acknowledge



Application Layer

• POP/SMTP/IMAP - Email

• HTTP/FTP - World Wide Web

• DNS/DHCP - Network Setup

• SSH/RDP/Telnet - Connections



Domain Name System (DNS)
“Phonebook for the Internet”

• www.ksu.edu → 129.130.8.49

• www.google.com → 74.125.227.116

• www.ibm.com → 129.42.60.216

• www.yahoo.com → 98.138.253.109
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http://en.wikipedia.org/wiki/Dns


DNS Lookup
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Dynamic Host Configuration Protocol (DHCP)
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http://www.tech-juice.org/2011/06/21/the-dhcp-protocol-for-ipv4-explained/


HyperText Transfer Protocol (HTTP)

• Developed by Tim 
Berners-Lee in the late 
1980s

• Way to send and 
receive information 
through the web
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http://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
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http://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol


HTTP Commands

• GET

• POST

• HEAD

• PUT

• DELETE



HTTP Status Codes

• 200 – OK 

• 301 – Moved Permanently 

• 403 – Forbidden 

• 404 – Not Found 

• 500 – Internal Server Error 

• 503 – Service Unavailable 



Packet Switching Activity

• Each server has a secret number

• Try to guess each server's secret number by playing the 
"Higher/Lower" game over HTTP

• Server with the most correct numbers when time runs out 
wins!



DHCP Request



DHCP Response



DNS Lookup



DNS Response



HTTP Request



HTTP Response


