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The IP – internet protocol is a set of so-called rules for addressing and routing packets of data. This means that they can travel across networks and get to the correct destination. Data travelling is divided in smaller pieces that are called packets. These packets hold precious information that helps routers send the packets to where they belong. 
TCP stands for Transmission Control Protocol and it controls the way data is sent and received. TCP was made for reliability and not speed.
UDP stands for User Datagram Protocol is a transport protocol that is faster than TCP but not as reliable. UDP is usually used for streaming audio or video.
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· IPV4 means 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 specs, can “talk”, reliably even though they might not be directly connected. 
· Because the depleting of space for IPV4 Addresses in the 1990’s, private IPV4 addresses have been created. Later on, in 1981 the IPV4 addresses were assigned letters and were divided in three classes by the RFC. These classes are 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).
Broadcast transmission - device sending a message to all the devices on a network in one-to-all communications.

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.

“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 4019. 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 4015. 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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	Internet Protocol Version 6 is the latest version of the Internet Protocol. The main communications method that identifies and locates computers and other devices on the internet.
When the earlier version was developed was knows as ipv4 and had the ability to support 4.3 billion devices. Back in the 1990 people thought that would be enough, but they were wrong. Thanks to the growth of personal computers, smartphones and now smart speaker, security cameras and smartwatches people quickly realized that they weren’t going to be enough addresses to go around.

The end was near for ipv4. The Internet Engineering Task Force or I.E.T.F created ipv6 which uses 128 addressing to support 340 trillion trillion trillion addresses.(circa 340,000,000,000,000,000,000,000,000,000,000,000,000) instead of 4 sets of 1-3 digit numbers ipv6 uses 8 groups of 4 hexadecimal digits separated by columns. Ipv6 also provides more efficient packet handling, improving performance and security.
 Despite this the rest of the Internet it’s taking its time transitioning form ipv4 to ipv6. Basically, they are waiting until the last moment. Carrier networks and internet service providers are leading the pack of transitioning. With most countries sold out of ip4 addresses, more and more enterprises are switching to ipv6.
	(S, 2006)

“Even though IPv6 adoption has accelerated in recent years, the complete migration of the Internet still faces many challenges … Using robustness analyses, the findings are shown to hold in the presence of different assumptions and scenarios.” (Nikkhah, 2016)
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1. Expanded addressing
2. Address autoconfiguration
3. Header format simplification
4. Improved support for IP Header Options
5. Application support for IPv6 addressing
6. Additional IPv6 resources
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· Connectionless Protocol
· Allow creating simple virtual communication layer over diversified devices
· It requires less memory, and ease of remembering addresses
· Already supported protocol by millions of devices
· Offers video libraries and conferences
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	They are both binary numbers that make up an IP address. IPv4 is 32 bit binary number and IPv6 is 128 bit binary number address. They are basically the same but different when it comes to HOW they work.



	Factors
	IPv4
	IPv6

	Size of IP address
	32 bit
	128 bit

	Addressing method
	Separated by dot
	Separated by colon

	No. of header fields
	12
	8

	Length of header file
	20
	40

	Checksum
	It does have
	Does not have 

	Example
	192.244.233.156
	4001:0db8:0000:0000:
0000:ff00:0042:7879

	Type of addresses
	Unicast, broadcast ,and multicast
	Unicast, multicast and anycast

	Number of classes
	From A to E
	Unlimited

	Configuration
	Have to configure
	Optional configuration

	VLSM support
	It supports Virtual Length Subnet Mask
	Does not support VLSM

	Fragmentation
	Sending and forwarding routes
	Fragmentation is done by the sender

	Network Configuration
	Manually or with DHCP
	Autoconfiguration

	Best features
	Widespread use of NAT
	Allows direct addressing 

	Address mask
	Used for designated network from host portion
	Not used

	SNMP
	SNMP is a protocol used for system management
	SNMP does not support ipv6

	Mobility and Interoperability 
	Constrained network topologies
	Embedded in network devices

	Security
	Dependent on applications
	IPSec(Internet Protocol Security)

	Packet size
	576 bytes
	1408 bytes

	Packet fragmentation
	Allows from routers and sending host
	Sending hosts only

	Packet header
	Does not identify packet flow for QoS handling .
	Contains Flow Lab number el field that specifies packet flow

	DNS records
	Address(A) records, maps hostnames
	Address(AAAA) records, maps hostames

	Address configuration
	Manual or via DHCP
	Autoconfiguration using CMPv6 or DHCPv6

	IP to MAC resolution
	Broadcast ARP
	Multicast Neighbour Solicitation

	Local subnet Group management
	GMP
	MLD

	Optional fields
	Has
	Does not have

	IPSec
	Optional
	Mandatory

	Dynamic host configuration Server
	DHCS
	No need as they have a permanent address

	Mapping 
	ARP
	NDP

	Compatibility with mobile devices
	Not suitable
	IPv6 is better suited to mobile networks

	
	
	

	
	
	



Even though the two different versions of internet protocols can not communicate they can exist however on the same network. This is also known as DUAL STACK.
(Johnson, 2004)
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I am going to use the same subnet for all existing users: (255.255.0.0)
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· Members of staff: 25; Lab number 301 has 45 PCs:
      Network 172.40.0.0
      IP range 172.40.0.1 to 172.40.0.62
      Broadcast 172.40.0.63
· Lab number 302 has 30 PCs:
      Network 172.40.0.64
      IP range 172.40.0.65 to 172.40.0.94
      Broadcast 172.40.0.95

· Lab number 303 has 30 PCs:
      Network 172.40.0.96
      IP range 172.40.0.97 to 172.40.0.126
      Broadcast 172.40.0.127

· Lab number 304 has 40 PCs 
      Network 172.40.0.128
      IP range 172.40.0.129 to 172.40.0.158
      Broadcast 172.40.0.159
 
· Lab number 305 has 35 PCs                                
       Network 172.40.0.160
       IP range 172.40.0.161 to 172.40.0.222
       Broadcast 172.40.0.223

· Lab number 306 has 140 PCs
       Network 172.40.0.224
       IP range 172.40.0.225 to 172.40.1.94
       Broadcast 172.40.1.95

· Lab number 307 has 30 PCs
       Network 172.40.1.96
       IP range 172.40.1.97 to 172.40.1.126
       Broadcast 172.40.1.127
  
· Lab number 308 has 50 PCs
      Network 172.40.1.128
      IP range 172.40.1.129 to 172.40.1.190
      Broadcast 172.40.1.191

· Lab number 309 has 30 PCs
      Network 172.40.1.192
      IP range 172.40.1.193 to 172.40.1.222
      Broadcast 172.40.1.223
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· Members of staff: 40
· Lab number 101 has 25 PCs
      Network 172.40.1.224
      IP range 172.40.1.225 to 172.40.1.254
      Broadcast 172.40.1.255

· Lab number 102 has 35 PCs
      Network 172.40.2.0
      IP range 172.40.2.1 to 172.40.2.62
      Broadcast 172.40.2.63

· Lab number 103 has 30 PCs
      Network 172.40.2.64
      IP range 172.40.2.65 to 172.40.2.94
      Broadcast 172.40.2.95

· Lab number 104 has 40 PCs
      Network 172.40.2.96
      IP range 172.40.2.97 to 172.40.2.126
      Broadcast 172.40.2.127

· Lab number 105 has 55 PCs 
      Network 172.40.2.128
      IP range 172.40.2.129 to 172.40.2.190
      Broadcast 172.40.2.191
· Lab number 106 has 10 PCs
      Network 172.40.2.192
      IP range 172.40.2.193 to 172.40.0.406
      Broadcast 172.40.2.407

· Lab number 107 has 85 PCs
      Network 172.40.2.408
      IP range 172.40.2.409 to 172.40.3.78
      Broadcast 172.40.3.77
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· Members of staff 4
·  Lab number 401 has 54 PCs
      Network 172.40.3.78
      IP range 172.40.3.79 to 172.40.3.140
      Broadcast 172.40.3.141
· Lab number 402 has 25 PCs
      Network 172.40.3.142
      IP range 172.40.3.143 to 172.40.3.172
      Broadcast 172.40.3.173
· Lab number 403 has 30 PCs
      Network 172.40.3.174
      IP range 172.40.3.175 to 172.40.3.404
      Broadcast 172.40.3.405
· Lab number 404 has 28 PCs
      Network 172.40.3.406
      IP range 172.40.3.407 to 172.40.3.236
      Broadcast 172.40.3.237
· Lab number 405 has 35 PCs
      Network 172.40.3.238
      IP range 172.40.3.239 to 172.40.4.44
      Broadcast 172.40.4.45
· Lab number 406 PC has 28 PCs
      Network 172.40.4.46
      IP range 172.40.4.47 to 172.40.4.76
      Broadcast 172.40.4.77

· Lab number 407 has 60 PCs
      Network 172.40.4.78
      IP range 172.40.4.79 to 172.40.4.140
      Broadcast 172.40.4.141
· Lab number 408 has 45 PCs
      Network 172.40.4.142
      IP range 172.40.4.143 to 172.40.4.404
      Broadcast 172.40.4.405
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· 25 PCs
      Network 172.40.4.406
      IP range 172.40.4.407 to 172.40.4.236
      Broadcast 172.40.4.237
· 1 IP phone -172.40.4.239
· 2 printer- 172.40.4.241,192.40.4.242
· 1 video camera- 172.40.4.244
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· 240 PCs
      Network 172.40.4.245
      IP range 172.40.4.246 to 172.40.5.227
      Broadcast 172.40.5.228
· 5 printers
      Network 172.40.5.229
      IP range 172.40.5.230 to 172.40.5.235
      Broadcast 172.40.5.236
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