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Introduction:
IPv4 itself is used to identify connected devices on a network by utilising an addressing system. It remains the most widely used method of connecting devices to the internet. It utilises a 32-bit address space. which allows for roughly 4 billion addresses. As the internet rapidly expands year after year, it is anticipated that these addresses will eventually be used up as every device that is capable of connecting to the internet requires an address. This is why IPv6 was introduced to help mitigate this eventual issue.[endnoteRef:1] It was launched in 1981.
IPv6 stands for Internet Protocol Version 6. It is known as a network layer protocol that allows for data transfers and communication over a network. It is what we know as an IP address. IPv6 was launched in 1998 with the intention being that it would eventually take over from IPv4 should it ever be made redundant or rendered unusable.[endnoteRef:2] In 2004, Japan and Korea began deploying IPv6 technology to the public. IPv6 uses 128-bit address space which is a major jump from IPv4’s 32-bit address space.[endnoteRef:3]
Structure:
The structure of IPv4 (the way an IP address is formatted) is quite far removed from how IPv6 is formatted. IPv4 is more traditional and is formatted as: 192.168.1.1. IPv6 is different in the way that IPv6’s address is converted into hexadecimal so that it can utilised in networking. Once converted, an IPv6 address is formatted like the following: 6e3d:e161:de2a:eb9e:28af:86bc:55a3:e5ce.
Address Types:
Unicast Addresses –
A unicast address is used to identify devices that are on an IPv6 device. A packet of data that is sent off to a unicast address is received by something called an interface that is assigned to that address.[endnoteRef:4] 
Multicast Addresses –
A multicast is a technique that is used to send packets of data to multiple destinations at the same time which is a known as a “One-to-many” connection or transfer.[endnoteRef:5]
Anycast Addresses –
Anycast is a type of address that allows for assignment to multiple interfaces (usually different devices although in some cases it can be to different things). In simpler terms, it means that multiple devices can share the same address.[endnoteRef:6] 
Advanced Functionalities:
Some features of IPv4 include connectionless protocol which is a type of data transmission that will send regardless of whether the end receiver is ready or if a receiver is even present, allowing the creation of simple virtual communication layers over diversified services, it streamlines addresses which makes them easier to remember while also using up less memory. 
Some features of IPv6 include a hierarchical addressing system and routing infrastructure. This involves giving addresses assigned numbers deliberately instead of randomly which allows for easier tracking of addresses as a result. What also includes is support for QoS (which stands for Quality of Service). This refers to a technology that has capabilities of managing data traffic to help reduce packet loss, jitter and any latency that occurs on a network which can smooth out the experience for users.
Security:
IPv6 provides some substantial security benefits over IPv4. For instance, it can handle end-to-end encryption. This technology was eventually retrofitted into IPv4 however it is not entirely used on the platform. In addition to this, it also supports more secure name resolution which allows for a cryptic confirmation that a host is who they say they are at the time of a connection in order to stop robots or other malicious sources.[endnoteRef:7]  
















Subnetting Table:

SUBNET	NETWORK ADDRESS	SUBNET MASK	FIRST ADDRESS	LAST ADDRESS	BROADCAST ADDRESS
B	172.16.0.0/21	255.255.248.0	172.16.0.1	172.16.7.254	172.16.7.255
D	172.16.8.0/23	255.255.254.0	172.16.8.1	172.16.9.254	172.16.9.255
F	172.16.10.0/24	255.255.255.0	172.16.10.1	172.16.10.254	172.16.10.255
E	172.16.11.0/26	255.255.255.192	172.16.11.1	172.16.11.62	172.16.11.63
A	172.16.11.64/27	255.255.255.224	172.16.11.65	172.16.11.94	172.16.11.95
C	172.16.11.96/29	255.255.255.248	172.16.11.97	172.16.11.102	172.16.11.103
G	172.16.11.104/30	255.255.255.252	172.16.11.105	172.16.11.106	172.16.11.107
H	172.16.11.108/30	255.255.255.252	172.16.11.109	172.16.11.110	172.16.11.111
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