Networks and Internet
(Part 2)



Crossover
e \We want to connect 2 computers together, how do we do that?

e \We could just connect them with an Ethernet cable, but there’s an issue when
connecting two computers together, what is it?
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Crossover

Differences between Hub, Switch and
Router

» Least Expensi

> Less cOmplicafé

»Just directs
incoming packets
from one port to
other

ROUTER

~»Most Expensive
»More intelligent
»Most complicated

»Learns aboutits
neighboring
conditions




Connecting more than one device together

e The Internet is one VAST network of interconnect devices

e LAN (Local-Area Network) vs WAN (Wide-Area Network)
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IP Addresses

Internet Address (IP)

Google IP4 Address

216.58.216.164

Google IP6 Address

2607:f8b0:4005:805::200e

No. Bits 7 < 24 >
Class A | 0 OIS Host Host Host
TLLLITT
2132189 4 2 1
< 14 > € 16 >
ClassB |10 Network Host Host
< 21 > 4——85—p

Five Different Classes of IPv4 Addresses

First Octet | First Octet P Subnet Hosts per # of
Class | decimal binary range Mask Network ID | networks
(range) (range)
Class A 0=127 | OXXXXXXX | 0.0.0.0-127.255.255.255 255.0.0.0 2¥=2 2’
ClassB | 128=191 | 10XXXXXX | 128.0.0.0-191.255.255.255 | 255.255.0.0 2'%=2 5%
Class C | 192=223 | 110xxxxx | 192.0.0.0-223.255.255.255 | 255.255.255.0 2%=2
ClassD | 224=239 | 1110XXXX | 224.0.0.0-239.255.255.255
| -
(SO E | 240=255 | 1111XXXX | 240.0.0.0-255.255.255.255




IP Address

Internet Corporation for Assigned
ICANN e Names and Numbers
Regional
Internet Registries
JANA —» | Internet Assigned Numbers Authority | ARIN APNIC
North America Asla/Paclfic
T National
_, | Regional Internet registries (ARIN, Internet Registries
RIR APNIC, AFRNIC, RIPE, and LAPNIC)

Local Internet registries (Internet

LIR/NIR —» | Service Providers)/National Internet

registries (APNIIC regions)

Endusers |— | End users |

https://www.iana.org/numbers



https://www.iana.org/numbers

Domain Name System

e But don’t we use names in our browsers?
e How do we go from names to numbers?

e The Domain Name System

DNS Propagation Map by DnsChecker.org

i e

e Server Location
Beijing, China
| Baidu Netcom Science & Tech Co.



Parallel Computing and Supercomputing

e Most software is run on a single core in a single computer

e Parallelization is running a single program (or piece of software) on multiple
cores

e Must be able to “split” program/computations into “pieces”

e Example:

(@)

(@)
(@)
(@)

We want to compute a students grade average (Exam1, Exam2, and Exam3)

Average = (Exam1 + Exam2 + Exam3) / 3

Can we parallelize the above computation?

What if we want to find the whole class average (we need to fine the same average for all
students and then compute the overall average of all students), can we parallelize this?
What if we want to find the average of all students in a school? in a state? the country?



Wireshark and DNS

e Wireshark allows you to analyze network traffic

e Wireshark: https://www.wireshark.orq/4

e DNS Lookup: https://www.whatismyip.com/



https://www.wireshark.org/4
https://www.whatismyip.com/

