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WHAT DOES IPV4 AND IPV6 MEAN AND WHAT IS THE DIFFERENCE BETWEEN THEM





Short introduction

Can be called innovation, a futuristic one…IPv6, the new generation of Internet Protocol (IP) addresses, will replace in 2012 the IP addresses in the world. Because in a short time the combinations of IPs that we have been using for the last 20 years (ex: 192.232.0.10) and which are called IPv4 are ending.


History of IPv6 
   
“An IP (Internet Protocol) address is a unique address that identifies a device on the Internet or on a local network. IP address is the basic component on which any network is built. It is a logical address that is used to identify the location of a device on a network. The IP addresses of some devices can be changed by the network administrator.” – defined by www.hostico.ro
 Internet Protocol version 4 (IPv4) is the fourth version of Internet Protocol (IP). This is one of the basic protocols of Internet networks and was the first version implemented for production in ARPANET (The Advanced Research Projects Agency Network) in 1983. Most Internet traffic is still routed through IPV4, although the newer version of IP (IPV6) has been launched since 2012. The major problem of IPv4 is that running out of available IP addresses, which was necessary to develop a new IP version (IPv6).
IPv4 as is known can be classified by five ranges which are represented in the figure Fig.1 
In comparation with IPv4, the IPv6 haven’t classes (Class A, B, C, D and E), one of his advantages is that with an IPv6 you can host much more addresses and is more secure in comparation with IPv4.
On IPv6 case the connections which can be created are more complexed and for example all devices who can have an MAC address can be connected to the internet (mobile phones, smart TV’s, smart watches etc) because of IPv6 complexity.
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fig 1. Internet Protocols (ACCC4002_LON) courses from UWTSD London
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fig 2. Internet Protocols (ACCC4002_LON) courses from UWTSD London, in class explanations

Using  NAT
(Network Address Translator or Network Address Translation) 

Definition : Most of ordinary routers (and many equipments) can use a method named "network address translation", that’s mean a single IP address can be shared by a number o hosts.
Hosts under a NAT device receive addresses in blocks for example class C(198.132.0.12) 
“The NAT equipment replaces the private address in the packets sent by the host in the internal network with its own address and reverse for received packages. With this computers can share a single public address. One of NAT disadvantages is that, incoming connections doesn’t work anymore, because when a session request comes from outside the NAT equipment it does not know to which internal host it is addressed. This problem can be solved largely with port mappings and protocols such as Point-to-Point.” - reported by assistance team from Digi company from Romania



Larger addresses
In addition to the source and destination addresses and other information, each IP packet  contains a version number. For some reasons the current IP packets are version 4 and the first version number valid for the new protocol was 6. In addition to autoconfiguration and other minor details, IPv6 supports larger addresses like 48 or 64 bit form. 
The old addresses are written by separating them into 4 values ​​on 8 bits and adding points between them, for example 192.0.2.31 and IPv6 addresses are written as eight or 16-bit values separated ​​with two dots between them and each 16-bit value is represented in hexadecimal, using numbers and letters from A to F. An example of IPv6 address can be 2002 : db8: 27: 1: 18: 93ff: fef5: 232d. It is normal for IPv6 addresses to have consecutive zero sequences. In these cases, just one of those sequences can be reduced. 


Auto-configuration 
IPv6 supports the following types of auto-configuration:
· Stateful auto-configuration. This type of configuration can be used for a certain level of human intervention because it needs a separate action like a Dynamic Host Configuration Protocol for IPv6 server for the installation and administration of the nodes. 
· Stateless auto-configuration. This type of configuration can be used for small organizations and individuals.
Example:
The way how IPv4 can be auto configurated:
 If the computer is using Dynamic Host Configuration Protocol (DHCP) to get the address and a DHCP server does not respond, then the computer will use Automatic Private IP addressing, which generates an IP address in the form of 169.254.xxx.xxx and the subnet mask will be 255.255.0.0. If the DHCP server has given out all of the IP addresses in its pool, it won’t make an offer. If no other servers make an offer, the client’s IP network initialization will fail, and the client will use Automatic Private IP Addressing (APIPA).

In case of IPv6:
Using IPv6 router solicitations and router rdvertisements, hosts on the network can learn what network they are connected to, and once they do, they can automatically configure a host ID on that network and use the router as a default gateway.



Using IPv6
[bookmark: _GoBack]The IPv6 protocol is an investment for a long time. In the context of increasing the number of customers and the depletion of IPv4-type addresses, users will be able to connect to the Internet under maximum optimized conditions. Most of companies should continue to adopt the IPv6 protocol for the Internet and aims to remain a leader for the adoption of IPv6 at national and global levels. Most of clients should use the IPv6 protocol at no extra cost. 
[image: IPv6 Routing]
fig.3  Internet Protocols (ACCC4002_LON) courses from UWTSD London and Cissco.com, netcad.com  IPv4&IPv6 self learning.



Conclusions
In my opinion a video means a million of words, but conclusions are welcome everywhere:
1. IPv6 use 128 bits instead 46 bits which are used on IPv4, that’s mean that allowed more hosts than old version IPv4;
2. Auto-configuration is more easy to do it in case of IPv6;
3. Can be connected a variety of devices in IPv6 case;
4. Video streaming for example is much more appreciated in IPv6 case;
5. IPv6 is innovation of network development;


INDEX
Sources:
www.arenait.ro
www.one-it.ro
www.digiromania.ro
www.netacad.com















Section 2

	Computing – 711 hosts
Network – 170.70.0.0 /22, Mask – 2500.255.252.0, Broadcast – 170.70.3.255

	Hosts location
	NetworkID/CIDR
	First host
	Last host
	Mask
	Broadcast

	Open access 250 hosts
	170.70.0.0/24
	170.70.1.1
	170.70.1.254
	255.255.255.0
	170.70.0.255

	Lab 308
140 hosts
	170.70.1.0/24
	170.70.1.1
	170.70.1.254
	255.255.255.0
	170.70.1.255

	Lab 301
60 hosts
	170.70.2.0/26
	170.70.2.1
	170.70.2.62
	255.255.255.192
	170.70.2.63

	Lab 309
50 hosts
	170.70.2.64/26
	170.70.2.65
	170.70.2.126
	255.255.255.192
	170.70.2.127

	Lab 304
45 hosts
	170.70.2.128/26
	170.70.2.129
	170.70.2.190
	255.255.255.192
	170.70.2.191

	Lab 306
40 hosts
	170.70.2.192/26
	170.70.2.193
	170.70.2.254
	255.255.255.192
	170.70.2.255

	Lab 303
36 hosts
	170.70.3.0/26
	170.70.3.1
	170.70.3.62
	255.255.255.192
	170.70.3.63

	Lab 302
30 hosts
	170.70.3.64/27
	170.70.3.65
	170.70.3.94
	255.255.255.224
	170.70.3.95

	Test centre
22 hosts
	170.70.3.96/27
	170.70.3.94
	170.70.3.126
	255.255.255.224
	170.70.3.127

	Staff
20 hosts
	170.70.3.128/27
	170.70.3.129
	170.70.3.158
	255.255.255.224
	170.70.3.159

	Lab 310
18 hosts
	170.70.3.160/27
	170.70.3.161
	170.70.190
	255.255.255.224
	170.70.3.191



	Engineering – 406 hosts
Network – 170.70.4.0/23, Mask - 255.255.254.0, Broadcast – 170.70.5.255

	Host location
	NetworkID/CIDR
	First host
	Last host
	Mask
	Broadcast

	Lab 202
80 hosts
	170.70.4.0/25
	170.70.4.1
	170.70.4.126
	255.255.255.128
	170.70.4.127

	Lab 409
80 hosts
	170.70.4.128/25
	170.70.4.129
	170.70.4.254
	255.255.255.128
	170.70.4.255

	Lab 203
65 hosts
	170.70.5.0/25
	170.70.5.1
	170.70.5.126
	255.255.255.128
	170.70.5.127

	Lab 404
45 hosts
	170.70.5.128/26
	170.70.5.129
	170.70.5.190
	255.255.255.192
	170.70.5.191

	Lab 410
45 hosts
	170.70.5.192/26
	170.70.5.193
	170.70.5.254
	255.255.255.192
	170.70.5.255

	Lab 408
28 hosts
	170.70.6.0/27
	170.70.6.1
	170.70.6.30
	255.255.255.224
	170.70.6.31

	Lab 205
25 hosts
	170.70.6.32/27
	170.70.6.33
	170.70.6.62
	255.255.255.224
	170.70.6.63

	Lab 201
20 hosts
	170.70.6.64/27
	170.70.6.65
	170.70.6.94
	255.255.255.224
	170.70.6.95

	Staff
18 hosts
	170.70.6.96/27
	170.70.6.97
	170.70.6.126
	255.255.255.224
	170.70.6.127



	Automotive Engineering – 283 hosts
Network – 170.70.6.0/23, Mask – 255.255.254.0, Broadcast 170.70.7.255

	Host location
	NetworkID/CIDR
	First host
	Last host
	Mask
	Broadcast

	Lab 301
50 hosts
	170.70.6.0/26
	170.70.6.1
	170.70.6.62
	255.255.255.192
	170.70.6.63

	Lab 206
48 hosts
	170.70.6.64/26
	170.70.6.65
	170.70.6.126
	255.255.255.192
	170.70.6.127

	Lab 101
40 hosts
	170.70.6.128/26
	170.70.6.129
	170.70.6.190
	255.255.255.192
	170.70.6.191

	Lab 205
40 hosts
	170.70.6.192/26
	170.70.6.193
	170.70.6.254
	255.255.255.192
	170.70.6.255

	Lab 103
35 hosts
	170.70.7.0/26
	170.70.7.1
	170.70.7.62
	255.255.255.192
	170.70.7.63

	Lab 102
25 hosts
	170.70.7.64/27
	170.70.7.65
	170.70.7.94
	255.255.255.224
	170.70.7.95

	Staff
25 hosts
	170.70.7.96/27
	170.70.7.97
	170.70.7.126
	255.255.255.224
	170.70.7.127

	Lab CAD
20 hosts
	170.70.7.128/27
	170.70.7.129
	170.70.7.190
	255.255.255.224
	170.70.7.191
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1Pva address ranges
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