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[bookmark: _Toc18011729]1.1 Introduction in IPv6
	IPv6 (Internet Protocol Version 6 addresses) is a 128-bit address format written in hexadecimal, which can hold up to 3,4*1038 IP addresses. Been implemented because on IPv4, all available addresses been depleted. In the near future, IPv4 it is intended to be completely replaced with IPv6, but right now it is impossible to do that and both have to coexist together. 
	We will take an example of IPv6 address, 2001:4A3E::DA1:3ACB. How we can see, there are many structural difference between an IPv4 and IPv6. While in IPv4, all IP addresses are composed from 4 bytes (32 bites), in IPv6 all IP addresses are composed from 8 blocks and each block contain 16 bites. While in IPv4 every bit is represented by a number from 0 to 9, in IPv6 a bit is represented by a number between 0 to 9 or/and a letter from A to F, where in binary format, A is equal with 10, B equal with 11, C equal with 12, D equal with 13, E equal with 14 and F equal with 15. 
	Also, in our example 2001:4A3E::DA1:3ACB, we can see every block is separated by a colon sign. Theoretically, our example was supposed to be written as 2001:4A3E:0000:0000:0000:0000:0DA1:3ACB, but in IPv6, we are using few conventional notations for a easier way to writing all IPv6 addresses (Hanumanthappa, 2008):
· Omitting leading 0’s: on every block 0 can be omitted if are any in front of our block. In our example, on block 7, 0DA1 can be written DA1
· Omitting blocks of 0’s: entire blocks of 0’s can be omitted if are more than 2 and are next to each other. We will note them with double colon sign (::) and we cannot use it more than 1 time in a IP address. In our example blocks 3-6 can be written as 2001:4A3E::0DA1:3ACB

There are two different types of addresses, Logical and Physical. Logical address can 
be viewed by user directly, and is referring at a memory generated by a program. Physical address is referring at unchanged memory into network which can be seen and accessed with the help of logical address (Gupta, 2009).
	In Ipv4 we can find 5 types of classful addressing in total, but only three of them are used in real life, class A, B and C, while class D is used only for multicast applications and class E is reserved and never been defined (Kozierok, 2005).

	Class
	Ip Range Value

	A
	1.0.0.0 – 126.255.255.255

	B
	128.0.0.0 – 191.255.255.255

	C
	192.0.0.0 – 223.255.255.255

	D
	224.0.0.0 – 239.255.255.255

	E
	240.0.0.0 – 255.255.255.255


Figure created by user

Conform IANA (Internet Assigned Numbers Authority) types of addresses in IPv6 are 3, Unicast, Anycast and Multicast (IANA, 2006). 


[bookmark: _Toc18011730]1.2 Unicast Addresses 
	A unicast IPv6 address is same as IPv4, a relation one to one, sender with receiver. A packet sent to a Unicast address it is delivered to the interface, identified by that address. There are few different types of Unicast addresses in IPv6 (Hinden, 2005): Global Unicast, Unique Local Unicast, Link-Local Unicast, Unspecified and Loopback addresses. We will talk a bit more, only about Global Unicast addresses, because are most used.
	Global Unicast are used on public networks and are starting with prefix 2000::/3. A Global Unicast Address is composed by Global Routing Prefix (he is assigned by provider and is in length of 48 bits), Subnet ID (which is totally different from IPv4 because it not belongs to host portion by having a specified field after global routing prefix and is it in length of 16 bits) and Interface ID (which can allow over 18 quintillion addresses for each subnet and are in length of 64 bits).

[bookmark: _Toc18011731]	1.3 Anycast Addresses
	Anycast addresses are totally unique in IPv6, addresses which identifies multiple interfaces, but not all of them, choosing the nearest which is using same address in network.

[bookmark: _Toc18011732]	1.4 Multicast Addresses
	Almost same as IPv4, Multicast addresses, is a relation one to many, a packet sent to a multicast address, will have more than one receiver. The biggest difference, between anycast and multicast is, while an anycast packet will be delivered only to a single device, a multicast packet, can be received by many devices.	
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	Network address
	First ip address
	Last ip address
	Broadcast address
	Subnet mask

	Lab 308 140 pcs
	172.20.0.0/22
	172.20.0.1
	172.20.13.254
	172.20.3.255
	255.255.252.0

	Lab 301 60 pcs
	172.20.4.0/24
	172.20.4.1
	172.20.4.254
	172.20.4.255
	255.255.255.0

	Lab 309 50 pcs
	172.20.5.0/24
	172.20.5.1
	172.20.5.254
	172.20.5.255
	255.255.255.0

	Lab 304 45 pcs
	172.20.6.0/24
	172.20.6.1
	172.20.6.254
	172.20.6.255
	255.255.255.0

	Lab 306 40 pcs
	172.20.7.0/24
	172.20.7.1
	172.20.7.254
	172.20.7.255
	255.255.255.0

	Lab 303 36 pcs
	172.20.8.0/24
	172.20.8.1
	172.20.8.254
	172.20.8.255
	255.255.255.0

	Lab 302 30 pcs
	172.20.9.0/24
	172.20.9.1
	172.20.9.254
	172.20.9.255
	255.255.255.0

	Staff       20 pcs
	172.20.10.0/24
	172.20.10.1
	172.20.10.254
	172.20.10.255
	255.255.255.0

	Lab 310 18 pcs
	172.20.11.0/24
	172.20.11.1
	172.20.11.254
	172.20.11.255
	255.255.255.0
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	As a network administrator I designed the following scheme network addressing, which will be able to hold more than 2000 users per building and an eventually future grown on each one of them. We will use an B class IP addresses on IPv4, which will allow us to use a maximum of 65534 users.

School of Applied Computing (172.20.0.0-172.20.11.255)
School of Engineering (172.20.12.0-172.20.20.255)



	[bookmark: _Hlk14253575]Lab no
	Network address
	First ip address
	Last ip address
	Broadcast address
	Subnet mask

	Lab 202 80 pcs
	172.20.12.0/24
	172.20.12.1
	172.20.12.254
	172.20.12.255
	255.255.255.0

	Lab 409 80 pcs
	172.20.13.0/24
	172.20.13.1
	172.20.13.254
	172.20.13.255
	255.255.255.0

	Lab 203 65 pcs
	172.20.14.0/24
	172.20.14.1
	172.20.14.254
	172.20.14.255
	255.255.255.0

	Lab 404 45 pcs
	172.20.15.0/24
	172.20.15.1
	172.20.15.254
	172.20.15.255
	255.255.255.0

	Lab 410 45 pcs
	172.20.16.0/24
	172.20.16.1
	172.20.16.254
	172.20.16.255
	255.255.255.0

	Lab 408 28 pcs
	172.20.17.0/24
	172.20.17.1
	172.20.17.254
	172.20.17.255
	255.255.255.0

	Lab 205 25 pcs
	172.20.18.0/24
	172.20.18.1
	172.20.18.254
	172.20.18.255
	255.255.255.0

	Lab 201       20 pcs
	172.20.19.0/24
	172.20.19.1
	172.20.19.254
	172.20.19.255
	255.255.255.0

	Staff       18 pcs
	172.20.20.0/24
	172.20.20.1
	172.20.20.254
	172.20.20.255
	255.255.255.0






School of Automotive Engineering (172.20.21.0-172.20.28.255)

	Lab no
	Network address
	First ip address
	Last ip address
	Broadcast address
	Subnet mask

	Lab 301 50 pcs
	172.20.21.0/24
	172.20.21.1
	172.20.21.254
	172.20.21.255
	255.255.255.0

	Lab 206 48 pcs
	172.20.22.0/24
	172.20.22.1
	172.20.22.254
	172.20.22.255
	255.255.255.0

	Lab 205 40 pcs
	172.20.23.0/24
	172.20.23.1
	172.20.23.254
	172.20.23.255
	255.255.255.0

	Lab 101 40 pcs
	172.20.24.0/24
	172.20.24.1
	172.20.24.254
	172.20.24.255
	255.255.255.0

	Lab 103 35 pcs
	172.20.25.0/24
	172.20.25.1
	172.20.25.254
	172.20.25.255
	255.255.255.0

	Lab 102 25 pcs
	172.20.26.0/24
	172.20.26.1
	172.20.26.254
	172.20.26.255
	255.255.255.0

	Staff       25 pcs
	172.20.27.0/24
	172.20.27.1
	172.20.27.254
	172.20.27.255
	255.255.255.0

	CAD       20 pcs
	172.20.28.0/24
	172.20.28.1
	172.20.28.254
	172.20.28.255
	255.255.255.0









Other (172.20.29.0-172.20.32.7)



	Lab no
	Network address
	First ip address
	Last ip address
	Broadcast address
	Subnet mask

	Open Lab    245 pcs
	172.20.29.0/24
	172.20.29.1
	172.20.29.254
	172.20.29.255
	255.255.255.0

	Test C.   20 pcs
	172.20.30.0/24
	172.20.30.1
	172.20.30.254
	172.20.30.255
	255.255.255.0

	Printers    5 pcs
	172.20.31.0/24
	172.20.31.1
	172.20.31.254
	172.20.31.255
	255.255.255.0

	Printer     1 pcs
	172.20.32.0/30
	172.20.32.1
	172.20.32.2
	172.20.32.3
	255.255.255.252

	IP Phone  1 pc
	172.20.32.4/30
	172.20.32.5
	172.20.32.6
	172.20.32.7
	255.255.255.252


Server IPv6 Addresses:
	Server Name
	IPv6 Address for Servers

	DNS Server
	FD00:AAAA:0:0:0:0:0:0/125

	Email Server
	FD00:AAAA:0:0:0:0:0:1/125

	Finance Server
	FD00:AAAA:0:0:0:0:0:2/125

	Registry Server
	FD00:AAAA:0:0:0:0:0:3/125

	File Server
	FD00:AAAA:0:0:0:0:0:4/125

	Print Server
	FD00:AAAA:0:0:0:0:0:5/125











	
	IPv6 Address

	MP
	2001:AAAA:0:0:0:0:0:0/127

	ISP
	2001:AAAA:0:0:0:0:0:1/127
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