                    IPV6 REPORT BY NURAY AHMED-1916391  

    Welcome to this coursework, where I will explain Internet, Protocols, its versions, how they been created, why we need them, what is changed and where we heading according the fast moving evolution of digital era that.
   After the bazar idea of Nikola Tesla about wireless system in 1900s the idea has been modified into “it could be a accessible book library” at 30s and 40s. The idea of internet we know today came at 60s from Joseph Carl Robnett Licklinder(J.C.R. Lick, so many symbolic in that name). Early 60s company called Advanced Research Project Agency Network(US defence found), prototypes network of networks   and late 60s its tested by sending simple one word message from one computer to another with part success as only part of the message was delivered. Funny fact, back then the computers were bigger than large size lorry. At 70s the work for protocols of communication across network of networks began. 1990 the World Wide Web was introduced and the Internet we know today was born. The name internet is shorten from INTER NETworks(Network of Networks) at the time as symbol of new merging technology. 
   Nowadays internet is the most advanced, comfortable, usable and used consumable in our lives.. but, why we need protocols? Just so we don’t send message to the unknown such as space ship on intergalactic journey without map, we need protocols. These protocols have layers that allow us to specify as host where and how our message to be sent(link, internet, transport, application). The service that deals with it is called TCP(Transport Control Protocol). For the data we use IP(Internet Protocol). Internet protocols are tags, rules and regulations that allows to communicate, transfer data between devices through the network based on the address.  
   IPv4 unlike versions1,2,3 was applied successfully world wide as stable platform and we use it even today. Most devices we have today use IPv4, also all the hardware is out in the market has been implemented with IPv4. Version 4 has 32 bit addressing divided to 4 octets(4X8 bits), which are divided with dots for easier calculation work. The 32 bits are translated from decimal numbers(0,1,2,3,4,5,6,7,8,9) to binary numbers(0,1) so the computer can recognise their value of every each of these bits, which gives us the possibility of 4,3 billion possible addresses. With roughly 290 million addresses reserved for research and private purposes IPv4 was in need of tuning. As much as we like our IPv4, with the evolving of computing world science division spotted rapid growing in IP addressing around the world. The math of that equation was predicting running out of IP addresses within the next 20 to 30 years and (Internet Engineering Task Force) introduces IPv6. IPv5 just as its younger brothers(1,2,3) didn’t make it and version6 was finalised and out by late 90s. Up until today we doing very slow transitions to the newest platform of IP. The hold back of devises and hardware market regarding its protocols version is reasoned from platforms that are old and stabilized when IPv4 was implemented, but nowadays more and more devices and new platforms are benefiting from version6.
   IPv6 has 128 addressing bits, same looking 4 octals(4X8) divided by dot, but instead of decimals using hexadecimals numbers. Hexadecimal numbers include decimal numbers(0,1,2,3,4,5,6,7,8,9) and letters(A,B,C,D,E,F). The combination of numbers and letters gives much wider range of IP addresses, 340 undecillion in particular. The main, obvious difference between version4 and 6 is the number of addresses. With address finding techniques easier and devices easier to manage, the efficiency of IPv6 proves better than the complicated math equations needed version4. In addition of much wider range of addresses IPv6 has anycast option that allows us to save numbers in addresses, and also unlimited types of classes vs the 5 classes of the IPv4. The version4 is needed to be configured on newly installed systems before being able to communicate with other devices, where with version6 is done automatically and if further configuration needed to be done interface is also option. Same statement goes for DHCP. In terms of mask, IPv6 has integrated section in the address itself for it, which is from 48th bit until 64th bit, so it works so much easier for calculating addresses. Some devices embedded with version4 nowadays are lacking mobility and Interoperability, but the devices that are using version6 would have the these topologies. One of the biggest plusses of IPv6 is security. The security is integrated in the version6 of the protocol, whilst using version4, depending on security from application-platforms. The packet size is increased to 1208 bytes with version6 and fragmentation is no longer needed as it is fully controlled from the host. Version4 connection to mac from ip happens with ARP(address resolution protocol), where a series of questions and answers are exchanged in order to identify the origin of desired destination. In version6 the identification happens in subprotocol called MNS(Multicast Neighbour Solicitation), it does using a markers to determine the desired receiver. In result of that the receiver is not interrupted with receiving requests and do responds all the time. DHSC(Dynamic Host Configuration Server) is no needed to be make with IPv6 users, as the addresses are permanent and with IPv4, whenever before connect to a network, configuration is needed. 
   All of that coming together makes IPv6 faster, more secure, more intelligent and simple in the same time, over IPv4. The main difference in addresses and integrated security gives us the opportunity to have different ip addresses on different devices in same house hold or business. The large size businesses would have to consider the transition of their protocol use, that will benefit them admin and management cost. While it is steps forward, our generation lacks of reason or need to justify such dedicated embracement and excluding fully the protocol that still does the job. More time than assumed is needed for the technology to open up the full potential of IPv6.
Resources used:







                   INTERNET PROTOCOLS ASSIGMENT OF NURAY AHMED-1916391


a) School of Applied Computing: 25 staff, lab301 – 50 pcs, Lab302 – 30 pcs, Lab303 – 30 pcs,
Lab 305 – 20 pcs, Lab306 – 40 pcs, Lab308 – 120 pcs, Lab411 – 30 pcs, Lab410 – 60 pcs and Lab412 – 36 pcs.
Total IP address required: 25 +50+30+30+20+40+120+30+60+36 = 441
We arrange required number of PC from Higher to lower as it will be easier for sub netting.
120+60+50+40+36+30+30+30+25+20

Subnet = 172.128.0.0/19
Total Range = 172.128.0.1 – 172.128.31.254
For School of Applied Computing we require host = 441.
So we are using = 172.128.0.0/22
Range = 172.128.0.1 – 172.128.3.254
	Sr No
	Name
	Host Required
	Subnet IP
	IP Range
	Subnet Mask
	Broadcast Address

	1
	Lab308
	120
	172.128.0.0/25
	172.128.0.1-172.128.0.126
	255.255.255.128
	172.128.0.127

	2
	Lab410
	60
	172.128.128/26
	172.128.0.129-172.128.0.190
	255.255.255.192
	172.128.0.191

	3
	Lab301
	50
	172.128.0.192/26
	172.128.0.193-172.128.0.254
	255.255.255.192
	172.128.0.255

	4
	Lab306
	40
	172.128.1.0/26
	172.128.1.1-172.128.1.62
	255.255.255.192
	172.128.1.63

	5
	Lab412
	36
	172.128.1.64/26
	172.128.1.65-172.128.1.126
	255.255.255.192
	172.128.1.127

	6
	Lab302
	30
	172.128.1.128/27
	172.128.1.129-172.128.1.158
	255.255.255.224
	172.128.1.159

	7
	Lab303
	30
	172.128.1.160/27
	172.128.1.161-172.128.1.190
	255.255.255.224
	172.128.1.191

	8
	Lab411
	30
	172.128.1.192/27
	172.128.1.193-172.128.1.222
	255.255.255.224
	172.128.1.223

	9
	Staff
	25
	172.128.1.224/27
	172.128.1.225-172.128.1.254
	255.255.255.224
	172.128.1.255

	10
	Lab305
	20
	172.128.2.0/27
	172.128.2.1-172.128.1.30
	255.255.255.224
	172.128.2.31



---------
School of Automotive Engineering: 20 staff, lab101 – 25 pcs, Lab102 – 35 pcs, Lab103 – 30 pcs,
Lab205 – 20 pcs, Lab206 – 55 pcs, CAD lab – 20 pcs and Lab301 – 80 pcs.

Total IP address required: 20+25+35+30+20+55+20+80 = 285
We arrange required number of PC from Higher to lower as it will be easier for sub netting.
80+55+35+30+25+20+20+20
For School of Automotive Engineering we require host = 285.
So we are using = 172.128.4.0/23
Range = 172.128.4.1 – 172.128.5.254

	Sr No
	Name
	Host Required
	Subnet IP
	IP Range
	Subnet Mask
	Broadcast Address

	1
	Lab301
	80
	172.128.4.0/25
	172.128.4.1-172.128.4.126
	255.255.255.128
	172.128.4.127

	2
	Lab206
	55
	172.128.4.128/26
	172.128.4.129-172.128.4.190
	255.255.255.192
	172.128.4.191

	3
	Lab102
	35
	172.128.4.192/26
	172.128.4.193-172.128.4.254
	255.255.255.192
	172.128.4.255

	4
	Lab103
	30
	172.128.5.0/27
	172.128.5.1-172.128.5.30
	255.255.255.192
	172.128.5.31

	5
	Lab101
	25
	172.128.5.0/27
	172.128.5.1-172.128.5.30
	255.255.255.192
	172.128.5.31

	6
	Lab205
	20
	172.128.5.32/27
	172.128.5.33-172.128.5.62
	255.255.255.192
	172.128.5.63

	7
	CAD Lab
	20
	172.128.5.64/27
	172.128.5.65-172.128.5.94
	255.255.255.192
	172.128.5.95

	8
	Staff
	20
	172.128.5.96/27
	172.128.5.97-172.128.5.126
	255.255.255.192
	172.128.5.127



School of Architecture, Built and Natural Environment: 32 staff, lab201 – 54 pcs, Lab202 – 25 pcs, Lab203 – 30 pcs, Lab205 – 28 pcs, Lab404 – 35 pcs, Lab408 – 28 pcs, Lab409 – 60 pcs, Lab410 – 45
pcs.

Total IP address required:  32+54+25+30+28+35+28+60+45 = 337
We arrange required number of PC from Higher to lower as it will be easier for sub netting.
60+54+45+35+32+30+28+28+25

For School of Architecture, Built and Natural Environment we require host = 337.
So we are using = 172.128.6.0/23
Range = 172.128.6.1 – 172.128.7.254
	Sr No
	Name
	Host Required
	Subnet IP
	IP Range
	Subnet Mask
	Broadcast Address

	1
	Lab409
	60
	172.128.6.0/26
	172.128.6.1-172.128.6.62
	255.255.255.192
	172.128.6.63

	2
	Lab201
	54
	172.128.6.64/26
	172.128.6.65-172.128.6.126
	255.255.255.192
	172.128.6.127

	3
	Lab410
	45
	172.128.6.128/26
	172.128.6.129-172.128.6.190
	255.255.255.192
	172.128.6.191

	4
	Lab404
	35
	172.128.6.192/26
	172.128.6.193-172.128.6.254
	255.255.255.192
	172.128.6.255

	5
	Staff
	32
	172.128.7.0/26
	172.128.7.1-172.128.7.62
	255.255.255.192
	172.128.7.63

	6
	Lab303
	30
	172.128.7.64/27
	172.128.7.65-172.128.7.94
	255.255.255.224
	172.128.7.95

	7
	Lan205
	28
	172.128.7.96/27
	172.128.7.97-172.128.7.126
	255.255.255.224
	172.128.7.127

	8
	Lab404
	28
	172.128.7.128/27
	172.128.7.129-172.128.7.158
	255.255.255.224
	172.128.7.159

	9
	Lab202
	25
	172.128.7.160/27
	172.128.7.161-172.128.7.190
	255.255.255.224
	172.128.7.191




School of Engineering, Manufacturing and Logistics: 18 staff, lab101 – 35 pcs, Lab102 – 30 pcs,
Lab103 – 30 pcs, Lab105 – 25 pcs, Lab206 – 50 pcs, Lab208 – 90 pcs.

Total IP address required:  18+35+30+30+25+50+90 = 278
We arrange required number of PC from Higher to lower as it will be easier for sub netting.
90+50+35+30+30+25+18

For School of Architecture, Built and Natural Environment we require host = 278
So we are using = 172.128.8.0/23
Range = 172.128.8.1 – 172.128.9.254

	Sr No
	Name
	Host Required
	Subnet IP
	IP Range
	Subnet Mask
	Broadcast Address

	1
	Lab208
	90
	172.128.8.0/25
	172.128.8.1-172.128.8.126
	255.255.255.128
	172.128.8.127

	2
	Lab205
	50
	172.128.8.128/26
	172.128.8.129-172.128.8.190.
	255.255.255.192
	172.128.8.191

	3
	Lab101
	35
	172.128.8.192/26
	172.128.8.193-172.128.8.254.
	255.255.255.192
	172.128.8.255

	4
	Lab102
	30
	172.128.9.0/27
	172.128.9.1-172.128.9.30.
	255.255.255.224
	172.128.9.31

	5
	Lab103
	30
	172.128.9.32/27
	172.128.9.33-172.128.9.62.
	255.255.255.224
	172.128.9.63

	6
	Lab105
	25
	172.128.9.64/27
	172.128.9.65-172.128.9.94.
	255.255.255.224
	172.128.9.95

	7
	Staff
	18
	172.128.9.96/27
	172.128.9.67-172.128.9.126.
	255.255.255.224
	172.128.9.127



An Open Access lab with 240 pcs and 5 printers.
Total nodes = 245
So we are using = 172.128.10.0/24
Range = 172.128.10.1 – 172.128.10.254

	Sr No
	Name
	Host Required
	Subnet IP
	IP Range
	Subnet Mask
	Broadcast Address

	1
	Open Lab
	245
	172.128.10.0/24
	172.128.10.1-172.128.10.254
	255.255.255.0
	172.128.10.255




A Test Centre – 15 pcs, 1 IP phone, a printer and 1 Video camera
Total nodes = 17
So we are using = 172.128.11.0/27
Range = 172.128.11.1 – 172.128.11.30

	Sr No
	Name
	Host Required
	Subnet IP
	IP Range
	Subnet Mask
	Broadcast Address

	1
	Test Centre
	17
	172.128.11.0/27
	172.128.11.1-172.128.11.30
	255.255.255.224
	172.128.11.31



>>IPV6<<
Assign appropriate IPv6 address for 6 servers located at the University building. The servers are DNS,
Email, Finance, Registry, File server and a Print server.
	Sr No
	Name
	IPv6 Address
	Prefix Length
	Gateway Address

	1
	DNS 
	2010:db9:acad::2
	/125
	2010:db9:acad::1

	2
	Email
	2010:db9:acad::3
	/125
	2010:db9:acad::1

	3
	Finance
	2010:db9:acad::4
	/125
	2010:db9:acad::1

	4
	Register
	2010:db9:acad::5
	/125
	2010:db9:acad::1

	5
	File
	2010:db9:acad::6
	/125
	2010:db9:acad::1

	6
	Print
	2010:db9:acad::7
	/125
	2010:db9:acad::1



Assign appropriate IPv6 address for the link between MP and ISP
Since we require only 2 IP address  one is for MP and one is for ISP.

	Sr No
	Name
	IPv6 Address
	Prefix Length
	Description

	1
	MP
	2010:db9:acad::8
	/127
	MP Interface

	2
	ISP
	2010:db9:acad::9
	/127
	ISP Interface
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