IPv4 Internet Protocol - A Brief History

At the end of the 1960's there was a great demand in various US universities and research centers for a network that should permit nationwide utilization of existing computer resources. In addition to that there was the desire for data exchange. On the other hand there was the interest in practical experiences, design, implementation, the use of network techniques in general and packet switching in particular. 

So the Advanced Research Project Agency, an US government organization, started developing a net called ARPANET. From 1972 the Advanced Research Project Agency dealt with research projects of military interests and ARPANET was renamed DARPA. 

The first proposal was made in 1968. The contract was won in December 1968 by the company Bolt, Breakneck and Newman (BBN). 

The demands for file transfer, remote login and email were on top of the list for NCP (Network Control Protocol, the predecessor of TCP/IP). The first use of ARPANET was in 1971. 

In 1973, a project was started, developing new lower layer protocols because the existing layers had become functionally inadequate. So Cerf and Kahn specified the following goals for the lower layer protocols in 1974: 

· Independence from underlying network techniques and from the architecture of the host 

· Universal connectivity throughout the network 

· End-to-end acknowledgments 

· Standardized application protocols 

In 1981 the TCP/IPv4 was standardized in ARPANET RFC's. 

The success of TCP/IP in the UNIX world was largely a result of the fact that the University of California in Berkeley undertook an implementation of TCP/IP in their 4.2 BSD UNIX in 1983 and made the source code available as public domain software. Corrections and optimizations were made in later versions of BSD (4.3 BSD (1986) and 4.3 BSD/Tahoe (1988)). 

3. Mobile IP

Mobile IP [3] was suggested as a means to attain wireless networking. It focuses its attention at the Network Layer, working with the current version of the Internet Protocol (IP version 4). In this protocol, the IP address of the mobile machine does not change when it moves from a home network to a foreign network. In order to maintain 

A connection between the mobile node and the rest of the network, a forwarding routine is implemented.

When a person in the physical world moves, they let their home post office know to which remote post office their mail should be forwarded. When the person arrives at their new residence, they register with the new post office. This same operation happens in Mobile IP. When the mobile agent moves from its home network to a foreign (visited) network, the mobile agent tells a home agent on the home network to which foreign agent their packets should be forwarded. In addition, the mobile agent registers itself with that foreign agent on the foreign network. Thus, the home agent forwards all packets intended for the mobile agent to the foreign agent that sends them to the mobile agent on the foreign network. When the mobile agent returns to its original network, it informs both agents (home and foreign) that the original configuration has been restored. No one on the outside networks need to know that the mobile agent moved.

This configuration works, but it has some drawbacks. Depending on how far the mobile agent moves, there may need to be some store and forwarding of packets while the mobile agent is on neither the home nor the foreign network. In addition, Mobile IP works only for IPv4 and does not take advantage of the features of the newer IPv6.

IPv4 Problems

An Overview

The number of users on the Internet is continually increasing very fast, but the address structure of the IPv4-header is fixed. In its later years, this is leading to problems as the number of free addresses is becoming less and less. Another aspect is that with the development of new applications like Multi-Media and video conferencing, new features of IP are needed. The following points should demonstrate why a new IP is being developed: 

· The increase of the number of users of the Internet means that IP addresses are running out. IP supports only a fixed 32-bit field for addressing. 

· The routing tables in backbones are growing too fast. 

· IP addresses have only a 3 level hierarchy. IP supports only the three hierarchies: net, subnet and host. 

· The granularity of IP address allocation is too gross. In IP you have only four classes of nets: Class A, B, C and D (a fifth class, class E, is only for research purposes). These classes differ in the number of nets and hosts: 

Class A 

125 nets - about 16 mills. Hosts per net 

Class B 

16382 nets - 65534 hosts per net 

Class C 

About 2 mills. Nets - 254 hosts per net 

Class D 

Multicast network class 

In addition to that, new features are needed as well, i.e.: 

· Provider selection.
You can choose special providers for routing the packet. This is necessary for commercial usage of the Internet, making it possible to choose only special providers i.e. trusted providers. 

· Scalable multicast.
Multicast in IP is only possible in subnets. For Multimedia-applications it should be possible to address different hosts in different subnets. 

· Mobility. "Plug-and-play"
Mobility means that you can plug in a host to the net with no need to configure it by yourself and others can address it and reach it. This would mean that your host would have to get an address from a provider. 

· Real-time flow.
That feature is important for real time services like videoconferences etc. 

