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PART 1
1. Introduction

The IP address finds one device on a uniquely network IP. The address is composed of 32 binary bits and those bits can be split in two: a host part and a network part with a subnet mask. Those bits are divided in four octets, each octet having 8 bits (changed to decimal and separated by a dot). Due to this fact, the IP address is formulated in a format with dotted decimals (ex: 192.168.10.0). The range of every octet begins from 0, ending with 255 in decimal and 00000000 to 11111111 in binary. 
At the end of the '90s, news spread that Class B IP addresses would be exhausted, which would have led to compromising the Internet addressing system, the only viable long-term solution being the creation of a new 128-bit addressing IP. IP Version 6 increases the number of viable addresses at 2128.

[image: ]


2. Addressing types 

The designation describes the addressing construction for the 6th version of the internet protocol. 
The addresses of the 6th version of internet protocols are 128-bit exponents for terminals plus series of terminals. 
The addresses are of 3 kinds, namely:

A. Unicast address: One attribute for one interface. The package posted to this type of address is distributed to the terminal recognised through this address.
[image: ]
B. Anycast: A descriptive for a group of interfaces. A package posted to an address of this type is transported by that address to one of the interfaces, usually the nearest one according to the measured distance.

[image: ]
C. Multicast address: A descriptive for a group of interfaces. One package, posted to an address as follows, is transported to all terminals that address is recognising.
[image: ]

In IPv6 there are no addresses of broadcast because their purpose was outdated by addresses of multicast.


3. Types of unicast addresses

Unicast transmission is significantly identical over IPv4 and IPv6, but there are supplementary "scoping" rules with IPv6. Unicast traffic readily crosses routers.
All interfaces need to have no less than one address of local-link unicast. A particular terminal can have many addresses as well of IPv6 of any kind.

There are three kinds of the unicast address presented: global, uniquely local and link local.


A. Global unicast address:
The global address is like an open-access address of IPv4.
These addresses may be designed quiescent either designated energetically.
The first form of IP v6 addresses of global unicast is the following:
[image: ]
where the global routing prefix is designated to one site, the ID spots the link interfaces and the subnet ID identifies the site link. 
B. Unique local:
The unique local addresses of IPv6 fits to 1918 RFC non-public adresses of IPv4, on the other hand, noteworthy dissimilarities are involved. These addresses are used for local addressing to the site or a site-controlled number.

C. Link-local:
Those addresses are exploited to associate upon alternative gadgets in a similar link-local. In IPv6 meaning, “link” interprets a subnet. A single link keeps the link-local addresses through an only connection.

D. Loopback addresses:
A unicast address 0:0:0:0:0:0:0:1 can be used by a node to forward one IPv6 package back to it.  This address shouldn’t be used like originator address on IPv6 packages which are posted outdoor for the singular node. 


4. Conclusion 

According to those described above, it can be concluded that one of the significant differences between the current protocol used (IPv4) and IPv6 is in the number of possible combinations that can be obtained. In other words, IPv6, offers 2128 combinations, instead of IPv4, only 2 32. As a result of this, it can be concluded that the IPv6 protocol is a significant change for the current structure and functioning of the existing Networks.





PART 2
5. [bookmark: _Hlk534730769]Design an IP addressing scheme for School of Management and Engineering
   As a network administrator, you are asked to design a hierarchical IP addressing scheme for Faculty’s networks.
   The requirements are: 
   IP addressing scheme to support: 
   a) School of Applied Computing: 20 staff, lab301 – 60 pcs, Lab302 – 30 pcs, Lab303 – 36 pcs, Lab 304 – 45 pcs, Lab306 – 40 pcs, Lab308 – 140 pcs, Lab309 – 50 pcs and Lab310 – 18 pcs. 
   b) School of Automotive Engineering: 25 staff, lab101 – 40 pcs, Lab102 – 25 pcs, Lab103 – 35 pcs, Lab205 – 40 pcs, Lab206 – 48 pcs, CAD lab – 20 pcs and Lab301 – 50 pcs. 
   c) School of Engineering: 18 staff, lab201 – 20pcs, Lab203 – 65 pcs, Lab202 –80pcs, Lab205 – 25 pcs, Lab404– 45pcs, Lab409 – 80 pcs, Lab410 – 45 pcs, Lab408– 28pcs.
· A Test Center – 20 pcs, 1 IP phone, a printer 
· An Open Access lab with 245 pcs and five printers
· Assign appropriate IPv6 address for six servers located at the University building
· The servers are DNS, Email, Finance, Registry, File server, and a Print server. Assign appropriate IPv6 address for the link between MP and ISP.

   Answers:

School of Applied Computing: IP address– class B: 172.28.0.0

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

	Open Access Lab
252
	172.28.0.0/23
	172.28.0.1
	172.28.1.254
	172.28.1.255
	255.255.254.0

	Lab 308: 142
	172.28.2.0/24
	172.28.2.1
	172.28.2.254
	172.28.2.255
	255.255.255.0

	Lab 301: 62
	172.28.3.0/25
	172.28.3.1
	172.28.3.126
	172.28.3.127
	255.255.255.128

	Lab 309: 52
	172.28.3.128/25
	172.28.3.129
	172.28.3.254
	172.28.3.255
	255.255.255.128

	Lab 304: 47
	172.28.4.0/25
	172.28.4.1
	172.28.4.126
	172.28.4.127
	255.255.255.128

	Lab 306: 42
	172.28.4.128/25
	172.28.4.129
	172.28.4.254
	172.28.4.255
	255.255.255.128

	Lab 303: 38
	172.28.5.0/26
	172.28.5.1
	172.28.5.62
	172.28.5.63
	255.255.255.192

	Lab 302: 32
	172.28.5.64/26
	172.28.5.65
	172.28.5.126
	172.28.5.127
	255.255.255.192

	Test Centre: 24
	172.28.5.128/26
	172.28.5.129
	172.28.5.190
	172.28.5.191
	255.255.255.192

	Staff: 22
	172.28.5.192/27
	172.28.5.193
	172.28.5.222
	172.28.5.223
	255.255.255.224

	Lab 310: 20
	172.28.5.224/27
	172.28.5.225
	172.28.5.254
	172.28.5.255
	255.255.255.224





School of Automotive Engineering: IP address– class B: 172.28.8.0

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

	Lab 301: 52
	172.28.8.0/25
	172.28.8.1
	172.28.8.126
	172.28.8.127
	255.255.255.128

	Lab 206: 50
	172.28.8.128/25
	172.28.8.129
	172.28.8.254
	172.28.8.255
	255.255.255.128

	Lab 205: 42
	172.28.9.0/25
	172.28.9.1
	172.28.9.126
	172.28.9.127
	255.255.255.128

	Lab 101: 42
	172.28.9.128/25
	172.28.9.129
	172.28.9.254 
	172.28.9.255
	255.255.255.128

	Lab 103: 37
	172.28.10.0/25
	172.28.10.1
	172.28.10.126
	172.28.10.127
	255.255.255.128

	Staff: 27
	172.28.10.128/26
	172.28.10.129
	172.28.10.190
	172.28.10.191
	255.255.255.192

	Lab 102: 27
	172.28.10.192/26
	172.28.10.193
	172.28.10.254
	172.28.10.255
	255.255.255.192

	CAD Lab: 22
	172.28.11.0/27
	172.28.11.1
	172.28.11.30
	172.28.11.31
	255.255.255.224






School of Engineering: IP Address- class B: 172.28.16.0

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

	Lab 202: 82
	172.28.16.0/24
	172.28.16.1
	172.28.16.254
	172.28.16.255
	255.255.255.0

	Lab 409: 82
	172.28.17.0/24
	172.28.17.1
	172.28.17.254
	172.28.17.255
	255.255.255.0

	Lab 203: 67
	172.28.18.0/24
	172.28.18.1
	172.28.18.254
	172.28.18.255
	255.255.255.0

	Lab 404: 47
	172.28.19.0/25
	172.28.19.1
	172.28.19.126
	172.28.19.127
	255.255.255.128

	Lab 410: 47
	172.28.19.128/25
	172.28.19.129
	172.28.19.254
	172.28.19.255
	255.255.255.128

	Lab 408: 30
	172.28.20.0/26
	172.28.20.1
	172.28.20.62
	172.28.20.63
	255.255.255.192

	Lab 205: 27
	172.28.20.64/26
	172.28.20.65
	172.28.20.126
	172.28.20.127
	255.255.255.192

	Lab 201: 22
	172.28.20.128/26
	172.28.20.129
	172.28.20.190
	172.28.20.191
	255.255.255.192

	Staff: 20
	172.28.20.192/27
	172.28.20.193
	172.28.20.222
	172.28.20.223
	255.255.255.224








[bookmark: _Toc534730177][bookmark: _Toc534730202][bookmark: _Toc534730641]Servers IPv6 address requirement:
[bookmark: _GoBack]For the local communication in IPv6 link-local address will be used, this address will be starting with fd00, and it will have prefix value as 8. So, for providing communication between the server, unique local IPv6 address will be used as fd00:ABCD::/125, 125 is used because there are only eight host is available for the communication.

	Server Name
	IPv6 Address

	DNS Server
	fd00:ABCD::0/125

	Email Server
	fd00:ABCD::1/125

	Finance Department
	fd00:ABCD::2/125

	Registry Server
	fd00:ABCD::3/125

	File Server
	fd00:ABCD::4/125

	Print Server
	fd00:ABCD::5/125




IPv6 address for the link between MP and ISP:

Two nodes will need a network which has 2 IP address, using 127 prefix values this type of address can be gathered. As the global IP address is provided by the IANA, here assuming that IANA provides this IP address as it begins from 2001, IPv6 address can be defined as per the below table :

	Endpoint
	IPv6 Address

	MP
	2001:ABCD::0/127

	ISP
	2001:ABCD::1/127
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