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Network Characteristics
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Address Scheme
— Unique identifiers for end-points.

Directory

- Give me the address for a nhame.

Message content

— What does it deliver?
Protocol format

— Constraints on content structure?

Routing

- How is it steered to the proper address?

Carrier

— How is it carried across the network?
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Internet Protocol (IP) Addressing

e Administration was modeled after the telephone system

- Rules determined by central committee and issued in formal documents.
Lots of them.

- Number blocks centrally managed, some reserved for world regions.
- Some leading blocks were reserved for specialized functions.

e Internet addresses (version 4) were defined in 1980

(0-255 | (0-255 ] | 0-255 ], 0-255 ]

8 bits 8 bits 8 bits 8 bits

- Example: 42 .249. 1. 58 (leave out the zeros!)
- Unique address for each endpoint device

e Allowed for (only) 3,758,096,384 attached devices
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Directories: Finding The Address You Need

Telephone Internet
Denton
Inputs Dale McHenry URL = google.com

12528 Lockhart Dr

L L 2

Domain Name

Phone Book Service (DNS)
i 411 i
Service 940-555-1212 Internet Provider Default « Register
Google: 8.8.8.8 Ex: GoDaddy.com

Cloudflare: 1.1.1.1

L | L

Output 940-535-1001 142.251.116.100
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The Message Envelope: IPv4 Packet

IPv4 Priority Envelope Size il
| Handling
Rules
Self Destruct TCP Error Checking _
Sender: ex 66.90.245.124 il

- Addresses

Destination: ex 142.251.116.100

Lots of Os and 1s
- Message

(can be encrypted)
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Internet Routing is Dynamic, not Static

e Lots of options. No single points of failure.
e Routing can be managed to minimize: hops, miles, delay, etc.

Most carriers tinker with “link costs” to steer routing.
ABCD “cost” = 52 (preferred); AQRSD “cost” = 66 (backup)
e Requires a lot of computing memory & CPU power to run.

142.251.116.100
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Your Home Network

e Your devices talk to each other with private IP addresses. But they
can’t talk to the internet using those addresses.

e Your gateway bridges between “your internet” and “the internet”.

iPhone i — = —1 WiFi
192.168.0.20 adio ACC_ess
Point 11P
Tablet
192.168.0.14 Internet address Your
- Gateway Internet
Camera Router 66.90.245.124 Service
192.168.0.17 192.168.0.1 Provider
Cabl Wired
ables
Eth":’“et Can be separate devices, but
Switch usually integrated into 1 box
provided by your ISP.
PC TV ||Camera]|| Printer

192.168.0.50 192.168.0.99 192.168.0.16 192.168.0.25
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Sharing Your 1 Public IP Address

e All your devices must share your public address of 66.90.245.124

e Your gateway can cut and replace IP addresses, but how does it
keep track of who to send incoming messages to?

e "Port Address Translation” appends something like a telephone
extension to sender addresses.

Port #
Sender: 192.168.0.50 : 4392 Sender: 66.90.245.124 : 4392
To: 142.251.116.100 To: 142.251.116.100
PC Sender: 142.251.116.100 Gateway Sender: 142.251.116.100 GOOg le
To: 192.168.0.50 : 4392 To: 66.90.245.124 : 4392

192.168.0.50
192.168.0.1
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142.251.116.100
66.90.245.124




Is My Internet Provider Swindling Me?

e "I buy 300M service from my internet carrier, but my speed test only shows
50M...”

iPhone

Internet

PC
[ NotLikoly 3
e WiFi speed caps: 54M (gen 3), 600M (gen 4), 1G (gen 5) Do you really
e Wired speed caps: 100M or 1G need
¢ Do speed testing over wire. 500 Mbps??

e Make sure your WiFi is 802.11n on 5 GHz radio band.
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