CHAPTER 6 :  RARP

IP Address of a machine is stored on hard disk/Secondary Storage, NOT on ROM or in Operating System Code. Hence when a diskless m/c is booted up, it would not know its IP address. It uses RARP to obtain its IP Address from a RARP Server.
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The TYPE field in an Ethernet frame for a RARP message is 803516. 

PROCEDURE

· Broadcast a RARP message specifying itself both as the Sender as well as the Target machine. 

· Server: Supplies the IP address in the Target IP Address field. The Server unicasts  the Response. In the RARP response, the server changes OPERATION field to Reply ( from Request ) 

The system has one Primary RARP Server and a few Back-up RARP servers. 

Why is/are the Backup server(s) used?

Answer:

1. A number of machines may boot-up at the same time and there may be congestion at a single server. 

2. If there were a single server if it falls, the whole system is out
If there should be no RARP Server, and if an RARP request is issued, there would be no response. The request continues to be retransmitted -

Example:

First request      at       0 sec

2nd request      at       5 sec

3rd  request      at       7 sec

4th  request      at       9 sec

5th  request      at      119 sec

6th  request      at       19 sec

7th  request      at        35 sec

Two Methods for the working of RARP backup servers:

	PRIVATE
First
	The Back-up Servers receive the Request. But they do not respond the first time.

When the Sender diskless m/c does not receive a response for a specific period, it retransmits the RARP request.

At the second request, within a specified time, the Back-up Server responds.

	Second
	The Primary Server responds immediately.

The back up Server responds after a random delay, set so that the Sender does not retransmit the request again.


Addressing in IPv6

Why IP addressing

Problem:  Even if every machine used Ethernet, Token Ring or FDDI compatible hardware address format, there is no relation between these addresses and physical networks.

Example: Thus consecutively numbered cards from the same manufacturer may be used by hosts in networks, which may be located in Taiwan and Philadelphia. 
So physical addresses may not be usable for routing messages between hosts on the Internet?

Overall picture

Internet still a limited group

Telephone users 1.2 billion (20%)

Internet users 0.5 b (8%)

Internet hosts 137 m (2%)

An estimate: 54% of all Internet connections are in USA.

IPv4 addressing:  problems

· Address space exhaustion any time after 2005

· Wasteful address management

· No hierarchical addressing: Routing chaos

· Difficult reconfiguration

· CIDR and aggregation: vital 

· NAT – 

· does not permit called services like IP phones

· mobile devices difficult to handle

· merging of NATed nets is difficult

· Inhibits end-to-end model

Objectives

· Conservation

· Efficient Use of Resources

· Allocation Based on Demonstrated Need

·  Aggregation

· Limiting Growth of Routing Table

· Provider-Based Addressing Policies

·  Registration

· Ensuring Uniqueness

· Troubleshooting

· Fairness and Consistency

· Regional Communities

· Global Communities

IPv6

· Auto configuration/plug ‘n’ play

· Hierarchy inside address space

· Dynamic routing

· Multicast v6

· Flexible renumbering

· Simple header 64 bits + 2x128 bits

· QoS

· Reliability. Simplicity

· Transition tool box

· End-2-end transparency

· Security

· Mobility is built in

Addressing in IPv6

· 128 bit addresses

· Dotted decimal notation, used for v4 is inappropriate for v6. (Instead of 4, there would be 16 parts, if the same method were used to represent the addresses.) 

· Colon Hexadecimal notation used for representation.

    Ex: 21AC:00C5:3D2C:8F23:AABC:0000:89CF:8C70

· 64 bits for subnet and 64 bits for host.

· 232 = 4,294,967,296

· 2128 = 340,282,366,920,938,463,463,374,607,431,768,211,456

Surface area of earth = 197399,019 sq. miles 

                               = 511,263,971,197,990 sq. meters

So there are 665,570,793,348,866,943,898,599 addresses per sq m

Simplified Representation

· Simplification:

· Suppress leading zeros in every 16-bit block;

    Ex: Thus 00C5 may be written as C5.

· Compress one single contiguous sequence of blocks of 16-bit zeros. Replace it by a double colon.

    Thus the sixth block of 16 zeros may be replaced by ::.

     But usable only once in a given address.

Types of addresses in v6

· Unicast 

   RFC 2373: multiple interfaces of a host can use the same address, if the multiple interfaces look to be a single interface to IPv6 implementation.

· Multicast 

   No separate broadcast addresses. Broadcast addresses are managed as multicast addresses only.

· Anycast delivers messages of a multicast group to the nearest member of the  group (RFC 2526)

So far, anycast addresses: defined for routers only

Thus an IPv6 datagram may reach any one router on the sub net. 

Notes on v6 addressing

· IPv6: designed for efficient, hierarchical addressing and routing 

· Reserved addresses:

0:0:0:0:0:0:0:0  or :: indicates absence of address; used as a source address only; not assigned to any interface 

0:0:0:0:0:0:0:1 Loopback address (like 127.x.y.z in v4)

· IPv4 compatible addresses: Mixed notation:

0:0:0:0:0:0:w.x.y.z  or ::w.x.y.z

where w.x.y.z is an IPv4 address.

For v6 and v4 to co-exist and for messages to go over a mix of v6 and v4 infrastructure, the compatibility problem has been specified in RFCs
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