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Introduction

As it has been predicted quite a few years ago, the internet is running out of IPv4 addresses to distribute. Furthermore the “Réseaux IP Européens” or commonly known as RIPE- the European regional internet registry, stated that as of 25th of November 2019 it has run out of IPv4 addresses to allocate (RIPE 2018). Even though they have run out, addresses are still being traded, sold, leased to users and companies alike.
 With that being said, this day was anticipated, and a successor was developed all the way back 1995 called IPv6.Taking this into consideration, the transition from one version to the other will not be a quick and easy task to achieve. Most common operating systems such as Windows, OSX and Linux support IPv6.Backward compatibility must be ensured for routers and switches currently operating in order for the transition from one protocol to another to be smooth and seamless as possible (Ben Parr 2011).

To give additional clarity as to why this situation came to be, we will look at the structure and features of both protocols in the following text.
Being developed since the early days of the internet, the Internet protocol IP has been and still is the base for communication between devices on the internet. Today, IPv4 is the main protocol used for these communications. Based on a 32-bit format, comprised by 4 binary octets ranging from 00000001.00000000.00000000.00000000 to 11111111.11111111.1111111.11111111 or translated in to decimal 1.0.0.0 to 255.255.255.255
The number of unique addresses that can be attributed to an IPv4 address are 4^32 or 4,294,967,296 billion (techterms 2009). With the introduction of the internet to home users in the late 1990’s the number of allocated IP’s grew from 16 million in 1995 to 3.3 billion by 2015(Alan Kemp 2016).

IPv6 on the other hand is based on a 128-bit format comprised of 8 groups of 4 hexadecimal digits. Using decimal digits from “0” to “9” the addresses are also comprised of letters “a”,”b”,”c”,”d”,”e”,”f”. Each group Is separated by a colon “:”.
An IPv6 Address looks something like 2001:0db8:0000:0000:abcd:0000:0000:1234, but since this sequence is quite hard to write and pronounce, a shortened version is available which is 2001:db8::abcd:0:0:1234.
With this version of IP address theoretically allows up to 2^128 or 3.4x10^38. Even though the actual number is smaller, because some addresses are either reserved or are excluded of use (Rick Graziani 2017).








Types of IPv6 addresses

Unicast- Used for communication from a single device to another with a single destination, very common to public IPv4 Addresses(Graziani 2017). 

Global unicast 

Link-local address – Made for communication between two devices in a local link

Loopback address – An address designed for the ability of a host to send a 
packet back to himself

Unspecified address – Used only to indicate the absence of an IPv6 address

Unique local- Much like an IPv4 local address and cannot be routed in a IPv6 internet

IPv4 embedded address- An address that has a IPv4 within itself, placed in the last 32 bits.

Multicast
     Designed to transmit information from one host to several devices. It serves the purpose of the IPv4 Broadcast address, because IPv6 does not have such a designated one.

Solicited-node address
       An automatically created address, assigned to a special multicast interface

Well known multicast address
    Used to assign an address to a group of devices such as IPv6 routers and multicast groups.

Anycast address.An address that can be assigned to multiple different devices. This means that multiple devices can have the same anycast address (Graziani 2017)







Why IPv6 is better?

A much bigger pool of addresses
With the virtually endless possible addresses that can be assigned, every single device can have its own uniquely assigned address. While with IPv4 most homes and small businesses are assigned with one IP on their router, and that router would in turn assign internal IPs to the users connected to it and it must always oversee which traffic goes to which device. The transition to IPv6 will make things such as  automation, online gaming, etc. much more easier, not having to do complex setting on your router(Bradley 2012).

Better security
Due to the possibility of IPv4 ICMP packets to carry malware the addresses are often victims of firewalls. While with ICMPV6 may be permitted, because IPSec is pretty much built in to IPV6.(nce 2012)

Better packet processing
Ipv6 has more efficient packet processing due to the fact that it has a simplified packet header. Ipv6 has no IP-level checksum, so not recalculating the checksum on every router hop cuts down time

Directed data flow
IPv6 uses Multicаst rаther then Broadcast. Multicast allows to send intensive packet flows such as multimediа, which in turn saves on bandwith.In addition to that, IPv6 has a field named flow label, which knows what packets belong where.

Better services 
With the absence of NAT (Network Address Translation) a true peer-to-peer connectivity will be available which will bring with itself very valuable services, such as Voice over IP (VoIP).

A simpler network connection
In IPv6 addresses are assigned automatically. A host is able to generate it’s own IP address by appending it’s own Media access control address(MAC) and convert it in to an EUI (Extended universal identifier) in a 64 bit format, to the local 64 bit prefix.










Conclusion

Created solely to replace IPv4, because of the latter’s somewhat limited numbers, it has become more than just an IP format with more available addresses. It brings multiple and improved features to the table, which were previously inherently lacking. While it may be a bumpy ride to fully transfer from IPv4, some companies, such as T-mobile USA have already migrated 90% of traffic over IPv6, with more tech giants following suit (Keith Shaw 2018). As we are moving closer to the future of IP addressing, we are yet to see all the perks that this new way of addressing  
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	School of Applied computing -Network address: 190.168.0.0/22
	
	
	
	
	
	

	Room
	Subnet mask
	Network address
	first host
	last host
	Broadcast
	

	
	
	
	
	
	
	

	Open access lab- 250 pc
	255.255.255.0
	190.168.0.0/24
	190.168.0.1
	190.168.0.254
	190.168.0.255
	

	test centre 22 pc
	255.255.255.224
	190.168.1.0/27
	190.168.1.1
	190.168.1.30
	190.168.1.31
	

	Lab 301- 60pc
	255.255.255.192
	190.168.1.32/26
	190.168.1.33
	190.168.1.94
	190.168.1.95
	

	lab 302 - 30pc
	255.255.255.224
	190.168.1.96/27
	190.168.1.97
	190.168.1.126
	190.168.1.127
	

	Lab 303- 36pc
	255.255.255.192
	190.168.1.128/26
	190.168.1.129
	190.168.1.190
	190.168.1.191
	

	Lab 304- 45pc
	255.255.255.192
	190.168.2.0/26
	190.168.2.1
	190.168.2.62
	190.168.2.63
	

	Lab 306 - 40
	255.255.255.192
	190.168.2.64/26
	190.168.2.65
	190.168.2.127
	190.168.2.128
	

	Lab 308 - 140pc
	255.255.255.0
	190.168.3.0/24
	190.168.3.1
	190.168.3.254
	190.168.3.255
	

	Lab 309 - 50 pc
	255.255.255.192
	190.168.2.129/26
	190.168.2.130
	190.168.2.192
	190.168.2.193
	

	Lab 310 - 18pc
	255.255.255.224
	190.168.1.192/27
	190.168.1.193
	190.168.1.224
	190.168.1.225
	

	Staff 20 pc
	255.255.255.224
	190.168.2.194/27
	190.168.2.195
	190.168.2.226
	190.168.2.227
	






	School of Automotive engineering - Network Address : 190.168.4.0/23
	
	
	
	
	

	Room
	Subnet mask
	Network address
	first host
	last host
	Broadcast

	Lab 101-40pc
	255.255.255.192
	190.168.4.0/26
	190.168.4.1
	190.168.4.62
	190.168.4.63

	lab 102 -25pc
	255.255.255.224
	190.168.4.64/27
	190.168.4.65
	190.168.4.94
	190.168.4.95

	lab 103-35 pc
	255.255.255.192
	190.168.4.160/26
	190.168.4.161
	190.168.4.222
	190.168.4.223

	lab 205- 40pc 
	255.255.255.192
	190.168.4.96/26
	190.168.4.97
	190.168.4.158
	190.168.4.159

	lab 206 - 48 pc
	255.255.255.192
	190.168.5.0/26
	190.168.5.1
	190.168.5.62
	190.168.5.63

	lab 301- 50pc
	255.255.255.192
	190.168.5.64/26
	190.168.5.65
	190.168.5.127
	190.168.5.128

	CAD lab - 20 pc
	255.255.255.224
	190.168.5.129/27
	190.168.5.130
	190.168.5.159
	190.168.5.160

	Staff 25 pc
	225.255.255.224
	190.168.5.161/27
	190.168.5.162
	190.168.5.191
	190.168.5.192





















	School of Engineering - 190.168.6.0/23
	
	
	
	
	

	Room
	Subnet mask
	Network address
	first host
	last host
	Broadcast

	LAB 201- 20PC
	255.255.255.224
	190.168.6.0/27
	190.168.6.1
	190.168.6.30
	190.168.6.31

	LAB 202 - 80PC
	255.255.255.128
	190.168.6.32/25
	190.168.6.33
	190.168.6.158
	190.168.6.159

	LAB 203 - 65
	255.255.255.128
	190.168.7.0/25
	190.168.7.1
	190.168.7.126
	190.168.7.127

	LAB 205 - 25PC
	255.255.255.224
	190.168.6.160/27
	190.168.6.161
	190.168.6.190
	190.168.6.191

	LAB 404 - 45PC
	255.255.255.192
	190.168.7.128/26
	190.168.7.129
	190.168.7.190
	190.168.7.191

	LAB 4088 - 28PC
	255.255.255.224
	190.168.7.192/27
	190.168.7.193
	190.168.7.222
	190.168.7.223

	LAB 409 - 80 PC
	255.255.255.128
	190.168.8.0/25
	190.168.8.1
	190.168.8.126
	190.168.8.127

	LAB 410 - 45 PC
	255.255.255.192
	190.168.8.128/26
	190.168.8.129
	190.168.8.190
	190.168.8.191

	STAFF - 18
	255.255.255.224
	190.168.6.192
	190.168.6.193
	190.168.6.222
	190.168.6.223





	Server
	IPv6 Address

	DNS
	0:0:0:0:0:ffff:bea8:6e0

	email
	0:0:0:0:0:ffff:bea8:6e1

	FINANCE
	0:0:0:0:0:ffff:bea8:6e2

	FILE
	0:0:0:0:0:ffff:bea8:6e3

	REGISTRY
	0:0:0:0:0:ffff:bea8:6e4

	PRINT
	0:0:0:0:0:ffff:bea8:6e5

	MP
	0:0:0:0:0:ffff:bea8:6e1



