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IPV4 stands for Internet protocol version 4 and it is a 32-bit address that is put together  by a network segment and a host segment. Two PC’S anywhere on the planet, that have certain software, hardware, protocol specifications, can “talk”, reliably even when not directly connected. LANs are no longer scalable beyond a certain number of stations.
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There are different methods to send an IPv4 packet, there are also different types of IPv4 addresses. Some IPv4 addresses can’t be used to access the internet, and others are specifically made for that reason. Some are used to verify a connection and others are self-assigned. As a network administrator, we will eventually become very familiar with the types of IPv4 addresses.
Public IPv4 addresses are globally routed between routers. However, not all available IPv4 addresses can be used on the internet. There are blocks of addresses called private addresses that are used by most organizations to assign IPv4 addresses to internal hosts.

Because of the depleting space of IPV4 Addresses in the 1990’s private ipv4 addresses were created
In 1981, IPv4 addresses were assigned using classful addressing as defined in RFC 790, Assigned Numbers. Customers were allocated a network address based on one of three classes, A, B, or C. The RFC divided the unicast ranges into specific classes as follows:

Class A - supports huge networks with more than 16 million host addresses. (more than 16 million host addresses per network).
Class B - supports  moderate to large size networks with up to approximately 65,000 host addresses. (more than 65,000 host addresses per network).
Class C - supports small networks with a maximum of 254 hosts. (only 254 host addresses per network).
Public IPv4 addresses are addresses which are routed all over the internet. Public IPv4 addresses must be special.
Both IPv4 and IPv6 addresses are managed by the Internet Assigned Numbers Authority . The organization manages and allocates blocks of IP addresses to the Regional Internet Registries.
RIRs are responsible for allocating IP addresses to ISPs who provide IPv4 address blocks to organizations and smaller ISPs. Organizations can also get their addresses directly from an RIR.
Broadcast transmission -  device sending a message to all the devices on a network in one-to-all communications.
A broadcast packet has a destination IP address with all ones in the host portion, or 32 one  bits.
IPv4 uses broadcast packets. However, there are no broadcast packets with IPv6.
A broadcast packet has to  be processed by all devices in the same domain. A broadcast domain identifies all of the hosts on the same network. A broadcast may be directed or limited. A directed broadcast is sent to all hosts on a specific network. For example, a host on the 172.16.4.0/24 network sends a packet to 172.16.4.255. A limited broadcast is sent to 255.255.255.255. By default, routers do not forward broadcasts.

Multicast transmission cuts down the traffic by making space to a host to send a single packet to a selected set of hosts that subscribe to a multicast group.

Multicast clients are the hosts that receive special multi-cast packets. The multicast clients use services requested by a client program to subscribe to the multi cast group.
Each multicast group is represented by a single Internet Protocol version 4 multicast destination address. When an IPv4 host subscribes to a multicast group, the host processes packets addressed to this multicast address, and packets addressed to its uniquely allocated unicast address..
“Since the standardization of IPv6 in the 1990s, it has been obvious that, at one point in time, address resources in IPv4 would be insufficient for the development of the Internet. However, the timing for the depletion of IP numbers has been forecasted wrongly (in particular by the IPv6 lobbyists) in favor of quicker transition to the IPv6 protocol. Nevertheless, the address space of IPv4 is exhausted in the majority of regions. Only the address space in the African region has not been exhausted but is projected to run out by end 2019. The effect of this exhaustion is another thing which is discussed in the following section of this paper.

The aim is to provide a realistic status picture of the IPv4 address issue in year 2015. However, before this we put forward definitions of important phases/aspects of the use of IPv4 addresses: allocation, assignment and advertisement. This is mainly because the terms are used differently in the current debate on IP addresses.” (Tadayoni, 1994)
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	IPv6 is designed to be the follow up to IPv4. IPv6 has a larger 128-bit address space, providing 340 undecillion possible addresses. 
However, IPv6 is more than just larger addresses.
When the IETF began its development of a successor to IPv4, it used this opportunity to fix the limitations of IPv4 and include enhancements. 

	
	One example is Internet Control Message Protocol version 6 (ICMPv6), which includes address resolution and address autoconfiguration not found in ICMP for IPv4 (ICMPv4).
The depletion of IPv4 address space has been the motivating factor for moving to IPv6. As Africa, Asia and other areas of the world become more connected to the internet, there are not enough IPv4 addresses to accommodate this growth. As shown in the figure, four out of the five RIRs have run out of IPv4 addresses.


Dual stack allows both internet protocol types to coexist on the same network segment. Dual stack devices run both internet protocols stacks simultaneously. Known as native IPv6, this means the customer network has an IPv6 connection to their ISP, so it can access content found on the internet over IPv6. 
Tunneling is a way of transporting an IPv6 packet over an IPv4 network. The IPv6 packet is “caught” inside an IPv4 packet, similar to other types of data.
Network Address Translation 64 (NAT64) allows IPv6-enabled devices to communicate with IPv4-enabled devices using a translation technique similar to NAT for IPv4. An IPv6 packet is translated to an IPv4 packet and an IPv4 packet is translated to an IPv6 packet.
The first step to learning about IPv6 in networks is to understand the way an IPv6 address is written and formatted. IPv6 addresses are much larger than IPv4 addresses, which is why we are unlikely to run out of them.

IPv6 addresses are 128 bits in length and written as a string of hexadecimal values. Every four bits is represented by a single hexadecimal digit; for a total of 32 hexadecimal values, as shown in the figure. IPv6 addresses are not case-sensitive and can be written in either lowercase or uppercase.
As with IPv4, there are different types of IPv6 addresses. In fact, there are three broad categories of IPv6 addresses:

Unicast - An IPv6 unicast address uniquely identifies an interface on an IPv6-enabled device.
Multicast - An IPv6 multicast address is used to send a single IPv6 packet to multiple destinations.
Anycast - An IPv6 anycast address is any IPv6 unicast address that can be assigned to multiple devices. A packet sent to an anycast address is routed to the nearest device having that address. Anycast addresses are beyond the scope of this course.
Unlike IPv4, IPv6 does not have a broadcast address. However, there is an IPv6 all-nodes multicast address that essentially gives the same result.
Unlike IPv4 devices that have only a single address, IPv6 addresses typically have two unicast addresses:
The benefit of a 128-bit address is that it can support more than enough subnets and hosts per subnet, for each network. Address conservation is not an issue. For example, if the global routing prefix is a /48, and using a typical 64 bits for the interface ID, this will create a 16-bit subnet ID:
16-bit subnet ID - Creates up to 65,536 subnets.
64-bit interface ID - Supports up to 18 quintillion host IPv6 addresses per subnet (i.e., 18,000,000,000,000,000,000).
Note: Subnetting into the 64-bit interface ID (or host portion) is also possible but it is rarely required.
“Even though IPv6 adoption has accelerated in recent years, the complete migration of the Internet still faces many challenges. There are multiple factors that can potentially affect, negatively or positively, the future adoption of IPv6 by various Internet stakeholders. This situation begs the question of “what could be done to avoid derailing the IPv6 adoption progress?” and “how different factors can help maintain its acceleration?” There has been significant interest in those questions, and the paper proposes a series of models to investigate and shed light on them. The results confirm the effect of a number of known factors, while also providing new insight. Particularly, they highlight the destabilizing impact of disagreement across Internet Service Providers (ISPs) on immediate migration to IPv6, and show the benefits of minimal coordination among them in offering IPv6 as an option. They also show what affects technology transition in a large network with complex dependencies such as the Internet. Using robustness analyses, the findings are shown to hold in the presence of different assumptions and scenarios.” (Nikkhah, 2016)
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The network address selected is 172.16.0.0 with a mask of 255.255.0.0 , which is a B private network. Now we need to have 2000 host with future growth. 
Taking these things into consideration, if we choose this type of network we would have 32 subnets with a block size of 8. In decimal the new subnet mask will be 255.255.248.0 because we have 11 unmasked bits in the subnet mask. The IP addressing scheme is going to support
1. School of Applied Computing with multiple labs can use :
Network address : 172.16.0.0
First Usable: 172.16.0.1
Last Usable : 172.16.7.254
Broadcast : 172.16.7.255
Because we split the block size in 8 it is easy to determine the following addresses that the other schools as well as labs can use .
For example School of Architecture, Built and Natural Environment can use:
 		Network address: 172.16.120.0
             First usable: 172.16.120.1
             Last usable: 172.16.127.254
             Broadcast: 172.16.127.255
As you can tell there are a lot of blocks left that the labs can use as well as the other schools and there is room for future growth.
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