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Part 1


I. What is internet protocol


Ip is an internet protocol, which is responsible for internet existence. Every single end device must have a unique ip address, in order to connect with other end devices and to be possible sending and receiving information through the internet. The most used ip version for now is IPv4.It contains four – eight bits numbers, which means 32 bits address number, but the biggest disadvantage is that it has 4.3 billion unique addresses and with our fast-growing population this version run out of addresses. But there is another version IPv6.


II. IPv6


Ipv6 is upgraded IPv4 and this version doesn’t have a problem with the number of unique ip addresses, because this protocol uses 128 bits address, which means huge quantity of different usable addresses. One of the differences is this internet protocol doesn’t use broadcast addressing, it uses multicast addressing. The packet with information sent from one or many points to other points, that is multicast.
It contains eight groups of four hexadecimal numbers. This system uses the numbers from 0-9 and the letters – “a”,” b”,” c”,” d”,” e” and “f”. Although there is no difference between big and small letters, it is accepted to be use small and the rules of addressing are in specification “RFC 5952”. (help.superhosting, 2018)


III. IPv6 Header


	Version
4-bits
	Traffic Class
4-bits
	Flow Label
24-bits

	Payload Length
16-bits
	Next Header
8-bits
	Hop Limited
8-bits

	Source Address
128-bits

	Destination Address
128-bits

	Chain of Optional Extension Headers


· Version – It contains the version of internet protocol, also it is 4 bits field and has value of 6. (Agrawal, 2019)
· Priority (Traffic Class) – It gives every packet a number and if the router has a problem with the traffic, packets with the priority are first. This field helps the router the handle traffic and it is 4 bits field. Packets with value 7-15 are with priority over packets with 0-7. (Security, 2017)


	Priority
	Meaning

	0
	No Specific traffic

	1
	Background data

	2
	Unattended data traffic

	3
	Reserved

	4
	Attended bulk data traffic

	5
	Reserved

	6
	Interactive traffic

	7
	Control traffic




· Flow Label – To request special handling of the packets by IPv6 routers, the source uses this field to label every packet. To be possible for the router to make a difference between flows, it uses destination address, source address and flow label of the packets. Hosts or routers, who are not supporting this field, the flow label field is “0”. (Agrawal, 2019)
· Payload Length – This is 16 bits field, which tells us about the rest of the length of the ip packet. It has the whole length of the internet protocol packet without the header. This field contains extension header (If there is one) and upper layer packet. If the length is more than 65.535 bytes, this field will have value “0”. (Agrawal, 2019)
· Next header – This field show us optional header, which is right after IP header and sometimes next header show us the protocols that are inside upper-layer packet, as TCP, UDP. (Agrawal, 2019)
· Hop limit –IPv6 use Hop limit field, which is like TTL to IPv4. The value of TTL is measured in second, while the hop limit Is measured in number of hops. These fields show us the live duration of packets inside the network. Many of the routers decreased the value by one and every time when the packet is sent, its value is decreased by one and when it reaches the value “0”, the packet is destroyed. (Agrawal, 2019)
· Source Address – It is 128 bits field. This is unique IPv6 address and shows us the source of the packets. (Agrawal, 2019)
· Destination Address – 128-bits field, which indicates the address of the final destination. (Agrawal, 2019)
· Chain of Optional Extension Headers – It is optional extension header and it is located right after the IPv6 header. This field helps with not decreasing the productivity.


The header of IPv6 is simpler than IPv4’s header, but the efficiency is better. The difference between the headers of both versions are big. As we can see some field are removed, but some of them are replaced.


	Removed
	Replaced
IPv4-IPv6

	· Header Checksum
· Identification, flags and fragment offset.
· Header length
	· Type of service – Traffic Class
· Protocol type – Next header
· Total length – Payload Length
· Time to Live – Hop Limit








IV. IPv6 addressing type



1. Unicast Address – Simply said that is type one-to-one and it means that the source of packets sends them to one device with unique address. There are six type of unicast addresses: (Graziani, 2017)


· Global Unicast Address – IPv4 has public addresses, but IPv6 uses GUA. It is one-to-one communication, which means one unique address is sending packets to another unique address. (omnisecu, 2020)
· Link-local-Address- This is a unicast address, which is created for a private group, where they can communicate to each other but not with other groups. The addresses must be unique only for the link(subnet), not for the whole internet web. Likewise, Link local addresses can be configured manually or automatically. (Graziani, 2017)
· Loopback Address- Using this type of address, the device can send packets to itself and this way it can check its system, does it work properly. The loopback address works as the source device address send packets and the destination device address is the same. You can use this type of address for finding some router problems or just testing it. (www.technopedia.com, 2020)
· Unspecified Address- The specific for this type of address is all bits are set to zeros. You should not use this address as a host, you can use it as a source address, if the device does not have one. (Graziani, 2017)
· Unique Local Address- It is used for addressing devices which are not going to be accessed from outside devices. ULA has many similarities of IPv4 private addresses. Likewise, there are differences such as, you can use ULA for addressing within site or between limited number of sites or addressing devices that won’t need an access to another network. This is also global unique address. (cisco, 2018)
· Embedded IPv4 Address- The upgrade from IPv4 to IPv6 will take a lot of time, until then we need a method, which helps for communications between both versions. This method is called Embedded IPv4 Address. It translates IPv4 into the IPv6 address and because of the size of IPv6, it is easy to embed the old version into the new one. We use 32 bits of the length of IPv6 to embed IPv4 into it, but there are two types of embedding. They start with zeroes for the first 80 bits, the last 32 bits are for IPv4 translation, so the difference is in the rest 16 bits (between 81-96 bits). (tcpipguide, 2005)



2. Multicast Address- Multicast addressing type is such as broadcast in ipv4. Multicast can’t be the source of packets, it is only the receiver. The source of the packets is always unicast address. (Graziani, 2017)
3. Anycast Address- When you use anycast type of addressing, you can address many devices with same address and when you sent a packet, it is sent to the nearest device with this address.   (Graziani, 2017)

4. Table of prefix

	IPv6 Address type
	Prefix length

	1. Global Unicast Address
	2000::/3

	2. Link-Local-Address
	Fe80::/10

	3. Loopback Address
	::1/128

	4. Unspecified Address
	::/128

	5. Unique Local Address
	fc00::/7

	6. Embedded IPv4 Address
	::ffff/96

	7. Multicast Address
	ff00::/8

	8. Anycast Address
	No special prefix !


(www.ripe.net, 2019)

V. Conclusion


Technologies are evolving every day. New technologies like smart fridges, smart washing machines, smart televisions and etc. Every single device of these need an internet connection, accordingly an unique ip address. IPv4 doesn’t have enough unique addresses and they are already used-up, we need to use the new version of internet protocols-IPv6. Using 128 bits of address, it has a lot of different addresses. The change from IPv4 to IPv6 will take years, because of that there is a method, which they can communicate to each other. Beside the huge amount of different addresses, there are also advantages like better handle of the packets, simplified routing table and improved security. Also, there are some disadvantages, but insignificant as hardly remembering the whole address, because of its length, also some of the devices need pre-set, in order to work with IPv6, but these disadvantages will be resolved. (Shaw, 2018)




Part 2



1.School of Applied Computing (SAC)
2.School of Automotive Engineering (SAE)
3.School of Architecture, built and natural environment (SABNE)



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

	Open Access Lab
	172.16.224.0
	172.16.224.1
	172.16.224.254
	172.16.224.255
	255.255.255.0

	SAC lab 308
	172.16.225.0
	172.16.225.1
	172.16.225.126
	172.16.225.127
	255.255.255.128

	SAE lab 301
	172.16.225.128
	172.16.225.129
	172.16.225.254
	172.16.225.255
	255.255.255.128

	SABNE lab 409
	172.16.226.0
	172.16.226.1
	172.16.226.62
	172.16.226.63
	255.255.255.192

	SAE lab 206
	172.16.226.64
	172.16.226.65
	172.16.226.126
	172.16.226.127
	255.255.255.192

	SABNE lab 201
	172.16.226.128
	172.16.226.129
	172.16.226.190
	172.16.226.191
	255.255.255.192

	SAC lab 410
	172.16.226.192
	172.16.226.193
	172.16.226.254
	172.16.226.255
	255.255.255.192

	SAC lab301
	172.16.227.0
	172.16. 227.1
	172.16. 227.62
	172.16. 227.63
	255.255.255.192

	SABNE lab 410
	172.16. 227.64
	172.16. 227.65
	172.16.227.126
	172.16.227.127
	255.255.255.192

	SAC lab 412
	172.16.227.128
	172.16.227.129
	172.16.227.190
	172.16.227.191
	255.255.255.192

	SAC lab 306
	172.16.227.192
	172.16.227.193
	172.16.227.254
	172.16.227.255
	255.255.255.192

	SAE lab 102
	172.16.228.0
	172.16. 228.1
	172.16. 228.62
	172.16. 228.63
	255.255.255.192

	SABNE lab 404
	172.16. 228.64
	172.16. 228.65
	172.16.228.126
	172.16.228.127
	255.255.255.192

	SAC lab 302
	172.16.228.128
	172.16.228.129
	172.16.228.158
	172.16.228.159
	255.255.255.224

	SAC lab 303
	172.16.228.160
	172.16.228.161
	172.16.228.190
	172.16.228.191
	255.255.255.224

	SAC lab 411
	172.16.228.192
	172.16.228.193
	172.16.228.222
	172.16.228.223
	255.255.255.224

	SAE lab 103
	172.16.228.224
	172.16.228.225
	172.16.228.254
	172.16.228.255
	255.255.255.224

	SABNE lab 203
	172.16.229.0
	172.16. 229.1
	172.16. 229.30
	172.16. 229.31
	255.255.255.224

	Test centre
	172.16. 229.32
	172.16. 229.33
	172.16. 229.62
	172.16. 229.63
	255.255.255.224

	SABNE lab 205
	172.16. 229.64
	172.16. 229.65
	172.16. 229.94
	172.16. 229.95
	255.255.255.224

	SABNE lab 408
	172.16. 229.96
	172.16. 229.97
	172.16.229.126
	172.16.229.127
	255.255.255.224

	SAC staff
	172.16.229.128
	172.16.229.129
	172.16.229.158
	172.16.229.159
	255.255.255.224

	SAE lab 101
	172.16.229.160
	172.16.229.161
	172.16.229.190
	172.16.229.191
	255.255.255.224

	SABNE lab 202
	172.16.229.192
	172.16.229.193
	172.16.229.222
	172.16.229.223
	255.255.255.224

	SAC lab 305
	172.16.229.224
	172.16.229.225
	172.16.229.254
	172.16.229.255
	255.255.255.224

	SAE staff
	172.16.230.0
	172.16. 230.1
	172.16. 230.30
	172.16.230.31
	255.255.255.224

	SAE lab 205
	172.16. 230.32
	172.16. 230.33
	172.16. 230.62
	172.16. 230.63
	255.255.255.224

	SAE CAD lab
	172.16. 230.64
	172.16. 230.65
	172.16. 230.78
	172.16. 230.79
	255.255.255.240

	SABNE staff
	172.16. 230.80
	172.16. 230.81
	172.16. 230.86
	172.16. 230.87
	255.255.255.248



	Name
	Preferred format
	Omit leading zeroes
	Compressed format

	1. Print server
	Fc00:0000:0000:0000:0000:0000:0000:0001
	Fc00:0:0:0:0:0:0:1
	Fc00::1

	2. DNS server
	Fc00:0000:0000:0000:0000:0000:0000:000d
	Fc00:0:0:0:0:0:0:d
	Fc00::d

	3. Email server
	Fc00:0000:0000:0000:0000:0000:0000:000e
	Fc00:0:0:0:0:0:0:e
	Fc00::e

	4. Finance server
	Fe80:0000:0000:0000:0000:0000:0000:000f
	fe00:0:0:0:0:0:0:f
	Fe00::f

	5. Registry server
	Fe80:0000:0000:0000:0000:0000:0000:0001
	fe00:0:0:0:0:0:0:1
	Fe00::1

	6. File server
	Fe80:0000:0000:0000:0000:0000:0000:0002
	fe00:0:0:0:0:0:0:2
	Fe00::2

	7. Mb
	2000:0000:0000:0000:0000:0000:0000:000b
	2000:0:0:0:0:0:0:b
	2000::b

	8. ISP
	2000:0000:0000:0000:0000:0000:0000:000a
	2000:0:0:0:0:0:0:a
	2000::a
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