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[bookmark: _Toc48770187]IPv6
The abbreviation of IP address is also known as Internet Protocol. It is a sort of numeric tag that is consigned to connecting every device to the network of computer for the purpose of communication. A virtual relation amid a destination and a source is also expanded through Internet Protocols (Hagen, 2006). The methodical arrangement of packets system and addressing are definite through IP addresses. IPv4 is recognized an initial version of Internet Protocol. Approximately 94% of entire internet circulation is concerned through IPv4 as well as it is also foremost Internet Protocol. IPv4 is also utilized for concluding the addressing method of communicating system. IPv6 is installed for meeting the needs of additional internet addresses. The major purpose of establishing IPv6 is solving the concerns which are related along with IPv4. IPv6 is recognized as new version of IPv6. IP is recognized as next generation of Internet Protocol and recognized as 2nd name of IPv6. 
Aspects of IPv6
· An ultimate protocol for connecting nodule communication. 
· Exiled and support formation. 
· Hierarchical addressing and directing infrastructure. 
Aspects of IPv4
· Provides libraries and video conferencing
· Need less memory and easy to memorize addresses
· Permit for making an easy layer of virtual communication on the differentiated system.
[bookmark: _Toc48770188]Connectionless protocol
For instance, the IP address of IPv6: 2001:1bd7:58b2:0000:0000:2a8b:7003:3743 and the IP address of IPv4: 127.255.255.255. There is a huge difference between the sizes of IP address as the IP address in IPv4 is around 32 bits and the IP address in IPv6 is around 128 bits. In IPv6, the binary bits are distinguished by inserting (:) and in IPv4, the binary bits are distinguished by inserting (.). In IPv4 there are around 12 fields of header and within IPv6 there are around 8 fields of header (Hagen, 2006). There are various amounts of IP addresses could be stored within IPv6, while in IPv4 only 5 classes are stored from A to E due to the utilization of static directions. RIP (Routing Information Protocol) mainly supports in IPv4 not in IPv6. Though, IPv4 utilizes routed demigod. Within current scenario, many sorts of services related to internet are utilized. For connecting with various systems, a numeric IP address is also needed for the systems like computers, mobile phones and so on, which utilizes services of internet for connection. IPv4 is also recognized as real scheme of IP address because it was ending of address. IPv4 is ultimately interchanged through IPv6, which is also identified as next era of standard IP.
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[bookmark: _Toc48770189]Differences and Similarities between IPV6 and IPv4 
Public and private extended address we have in practice however we also possess unicast addresses. The thought of these addresses is also similar however we utilize many names related to these addresses. Within IPv6, there are also various kinds of unicast address which mainly create IPv6 different from IPv4 (Deering and Hinden, 1998). There are few similarities among IPv6 and IPv4 that are: both utilize the packet swapping; both possess destination address and connectionless protocol. There are few more similarities among IPv4 and IPv6 that are:
· Both possess broadcasting and multicasting associated aspects. 
· Both could transfer uneven packets. 
· Both could offer security aspects optionally or integral. 
· Both could upkeep physical IP assignments. 
Unicast- the packets of IPv6 could be sending and received through design of one interface. The IPv4 and IPv6 possess similar Unicast. There are also few sorts of unicast stated below that are:
Unique Local- The work within unique local and IPv4 private addresses are same. Anybody could utilize these addresses on the systems if decided to utilize IPv6 NAT or if also do not planned to link to internet (Deering and Hinden, 1998). For acquiring several places of addresses, there is also no need of acquiring itemized at an ability, which also recognized as greatest benefit of this sort of address. FC00: /7 is the prefix utilized for unique local address. 
Global Unicast- This sort of unicast address could be utilized on internet where IPv4 is recognized as public address and the IPv6 is recognized as global unicast, both are mostly similar. There is also massive space within IPv6 addresses of Unicast addresses which also signifies the massive variation among IPv6 and IPv4 addresses. 
[bookmark: _Toc48770190]Fundamentals of IP Version 6
The initial issue that are concerned within IP version 6 is alter the abbreviated addresses in 32-bits IPv6 addresses or so on. The next consideration is the purpose of IPv6 (Subnet), IPv6 addresses and Prefix length. IPv6 addresses mainly network and node, where both contain 64-bits. The network is recognized as upper portion and nodes are recognized as lower portion. Nodes are also utilized for planning the addresses of boundary lines and it also resultant from the MAC address through utilizing the format of EUI-64 (EUI-Extended Unique Identifier). Within IPv6, the ID of subnet is around 16 bit and the address of global unicast is around 48 bits, while the ID of interface is around 64 bits (Deering and Hinden, 1998). There are major 3 sorts of IPv6 addresses that are unique local, global unicast and link local addresses. Unique Local is mainly routed internally rather than directed on Internet. The addresses of global unicast are directly linked with internet and the link local is neither routed externally nor internally. 
Expanding address and abbreviating issues- There are several reasons of renovating the abbreviated statements to around 32-bits IPv6 addresses or else carry out reverse. Further opportunities for offered for practicing within this portion through working difficulties. The excellent abbreviations and full 32-bits IP addresses both are offered in the right side within the list of working difficulties (Hagen, 2006). The source of opposite value is also needed, and the table shows the expanded or abbreviated addresses:
[bookmark: _Toc48770191]IPv6 Prefix Problems
A linked route of IPv6 is inserted to the directing IPv6 table and the configuration edge of IPv6 address is obtained through the device for linking the edge to the Subnet of IPv6. Due to the experienced issues, the prefix significance could be anticipated and resolved, which also inserted to the table of routing (Johnson et al., 2004). The prefixes that are utilized within the IPv6 are for searching the host. The IPv6 prefix is of around 16 hexadecimal and which is also subdivided within four portions of 16 bits. (::) is the major method of decreasing the length of IP address. For instance, the host is 9876: DCBA: FE12:4321 and prefix is 2001:1234:9876:4321, this could be removed as 2001:1234:9876:4321: /64
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IP addressing scheme to support:
subnet for all user (255.255.0.0)
[bookmark: _Toc48770193]a) school of applied computing: 
    
  25 staff, lab301-45pcs 
[bookmark: OLE_LINK1]      network ID: 172.20.0.0
      valid IP range: 172.20.0.1 to 172.20.0.62
      broadcast ID: 172.20.0.63

     lab302-30pcs
      network ID: 172.20.0.64
      valid IP range: 172.20.0.65 to 172.20.0.94
      broadcast ID: 172.20.0.95

      lab303-30pcs
      network ID: 172.20.0.96
      valid IP range: 172.20.0.97 to 172.20.0.126
      broadcast ID: 172.20.0.127

      lab304-20pcs 
      network ID: 172.20.0.128
      valid IP range: 172.20.0.129 to 172.20.0.158
      broadcast ID: 172.20.0.159
 

      lab305-35pcs                                
       network ID: 172.20.0.160
       valid IP range: 172.20.0.161 to 172.20.0.222
       broadcast ID: 172.20.0.223

     lab306-120pcs
       network ID: 172.20.0.224
       valid IP range: 172.20.0.225 to 172.20.1.94
       broadcast ID: 172.20.1.95

    lab307-30pcs
       network ID: 172.20.1.96
       valid IP range: 172.20.1.97 to 172.20.1.126
       broadcast ID: 172.20.1.127
  
  lab308-50pcs
      network ID: 172.20.1.128
      valid IP range: 172.20.1.129 to 172.20.1.190
      broadcast ID: 172.20.1.191

 lab309-30pcs
      network ID: 172.20.1.192
      valid IP range: 172.20.1.193 to 172.20.1.222
      broadcast ID: 172.20.1.223

[bookmark: _Toc48770194]b) school of automotive engineering:
20 staff, lab101-25pcs
      network ID: 172.20.1.224
      valid IP range: 172.20.1.225 to 172.20.1.254
      broadcast ID: 172.20.1.255
lab102-35pcs
      network ID: 172.20.2.0
      valid IP range: 172.20.2.1 to 172.20.2.62
      broadcast ID: 172.20.2.63

 lab103-30pcs
      network ID: 172.20.2.64
      valid IP range: 172.20.2.65 to 172.20.2.94
      broadcast ID: 172.20.2.95

lab104-20pcs
      network ID: 172.20.2.96
      valid IP range: 172.20.2.97 to 172.20.2.126
      broadcast ID: 172.20.2.127

lab105-55pcs 
      network ID: 172.20.2.128
      valid IP range: 172.20.2.129 to 172.20.2.190
      broadcast ID: 172.20.2.191

lab106-10pcs
      network ID: 172.20.2.192
      valid IP range: 172.20.2.193 to 172.20.0.206
      broadcast ID: 172.20.2.207

lab107-85pcs
      network ID: 172.20.2.208
      valid IP range: 172.20.2.209 to 172.20.3.78
      broadcast ID: 172.20.3.77


[bookmark: _Toc48770195]c) school of architecture, built and natural environment:
4 staff, lab201-54pcs
      network ID: 172.20.3.78
      valid IP range: 172.20.3.79 to 172.20.3.140
      broadcast ID: 172.20.3.141



lab202-25pcs
      network ID: 172.20.3.142
      valid IP range: 172.20.3.143 to 172.20.3.172
      broadcast ID: 172.20.3.173

lab203-30 pcs
      network ID: 172.20.3.174
      valid IP range: 172.20.3.175 to 172.20.3.204
      broadcast ID: 172.20.3.205

lab204-28pcs
      network ID: 172.20.3.206
      valid IP range: 172.20.3.207 to 172.20.3.236
      broadcast ID: 172.20.3.237

lab205-35pcs
      network ID: 172.20.3.238
      valid IP range: 172.20.3.239 to 172.20.4.44
      broadcast ID: 172.20.4.45

lab206pcs-28pcs
      network ID: 172.20.4.46
      valid IP range: 172.20.4.47 to 172.20.4.76
      broadcast ID: 172.20.4.77

lab207-60pcs
      network ID: 172.20.4.78
      valid IP range: 172.20.4.79 to 172.20.4.140
      broadcast ID: 172.20.4.141

lab208-45pcs
      network ID: 172.20.4.142
      valid IP range: 172.20.4.143 to 172.20.4.204
      broadcast ID: 172.20.4.205

[bookmark: _Toc48770196]d) A test centre 
25pcs
      network ID: 172.20.4.206
      valid IP range: 172.20.4.207 to 172.20.4.236
      broadcast ID: 172.20.4.237
1 IP phone -172.20.4.239
2 printer- 172.20.4.241,192.20.4.242
1 video camera- 172.20.4.244

[bookmark: _Toc48770197]e) open access lab 
240pcs
      network ID: 172.20.4.245
      valid IP range: 172.20.4.246 to 172.20.5.227
      broadcast ID: 172.20.5.228
5 printer 
      network ID: 172.20.5.229
      valid IP range: 172.20.5.230 to 172.20.5.235
      broadcast ID: 172.20.5.236

[bookmark: _Toc48770198]f) ipv6 address for 6 servers
 DNS server - 2001:DB8:1111:1::7
 Finance server - 2001:DB8:1111:1::8
 registry server - 2001:DB8:1111:1::9
 email server-2001:DB8:1111:1::10
 file server-2001:DB8:1111:1::11
 print server-2001:DB8:1111:1::12

[bookmark: _Toc48770199]g) Assign appropriate IPV6 address for the link between MP and ISP: - 
  2001:DB8:1111:2::1
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Part 2: Design an IP addressing scheme for Faculty of Architecture, Computing and Engineering.

Schoolof Sehoolof
Automotive Architecture, Builtand
Engineering Natural Environments

School of Applied Computing

As a network administrator, you are asked to design a hierarchical IP addressing scheme for Faculty's
networks. Choase a suitable network address to support more than 2000 users and future growth.
‘The Faculty has four Schools which are shown on the above figure.

‘The requirements are:
* 1P addressing scheme to support

3) School of Applied Computing: 25 staff, 13b301 - 45 pcs, Lab302 - 30 pes, Lab303 - 30 pcs,
Lab 305 - 20 pcs, Lab306 — 35 pcs, Lab308 — 120 pes, Laba 11 - 30 pes, Laba10 - 50 pes and Laba12 - 36 pes.

b) School of Automotive Engineering: 20 staff,lab101 — 25 pcs, Lab102 35 pcs, Lab103 30 pcs,
Lab205 - 20 pcs, Lab206 - 55 pes, CAD lab - 10 pcs and Lab301 -85 pes.

©) School of Architecture, Built and Natural Environment: 4 saff, 1ab201 - 54 pes, Lab202 - 25 pcs,

Lb203 - 30 pes, Lab205 - 28 pes, Labd04 - 35 pes, Lab408 — 28 pes, Lab09 — 60 pes, Lab410 - 45
pes.

= ATest centre— 25 pcs, 1 1P phone, 2 printers and 1 Video camera
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= An Open Access lab with 240 pes and 5 printers.

= 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.

« Assign appropriate IPv6 address for the link between MP and ISP




