            MOBILE COMPUTING – MC9283
       NOTES ON LESSON

UNIT I – WIRELESS COMMUNICATION FUNDAMENTALS
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UNIT II TELECOMMUNICATION SYSTEMS
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UNIT III WIRELESS NETWORKS
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UNIT IV NETWORK LAYER
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Destination-Sequenced Distance Vector routing

Destination-Sequenced Distance-Vector Routing (DSDV) is a table-driven routing scheme for ad hoc mobile networks based on the Bellman-Ford algorithm. It was developed by C. Perkins and P.Bhagwat in 1994. The main contribution of the algorithm was to solve the routing loop problem. Each entry in the routing table contains a sequence number, the sequence numbers are generally even if a link is present; else, an odd number is used. The number is generated by the destination, and the emitter needs to send out the next update with this number. Routing information is distributed between nodes by sending full dumps infrequently and smaller incremental updates more frequently.




For example the routing table of Node A in this network is

	Destination
	Next Hop
	Number of Hops
	Sequence Number
	Install Time

	A
	A
	0
	A 46
	001000

	B
	B
	1
	B 36
	001200

	C
	B
	2
	C 28
	001500


Naturally the table contains description of all possible paths reachable by node A, along with the next hop, number of hops and sequence number.
Dynamic Source Routing

'Dynamic Source Routing' (DSR) is a routing protocol for wireless mesh networks. It is similar to AODV in that it forms a route on-demand when a transmitting computer requests one. However, it uses source routing instead of relying on the routing table at each intermediate device.

Determining source routes requires accumulating the address of each device between the source and destination during route discovery. The accumulated path information is cached by nodes processing the route discovery packets. The learned paths are used to route packets. To accomplish source routing, the routed packets contain the address of each device the packet will traverse. This may result in high overhead for long paths or large addresses, like IPv6. To avoid using source routing, DSR optionally defines a flow id option that allows packets to be forwarded on a hop-by-hop basis.

This protocol is truly based on source routing whereby all the routing information is maintained (continually updated) at mobile nodes. It has only two major phases, which are Route Discovery and Route Maintenance. Route Reply would only be generated if the message has reached the intended destination node (route record which is initially contained in Route Request would be inserted into the Route Reply).

To return the Route Reply, the destination node must have a route to the source node. If the route is in the Destination Node's route cache, the route would be used. Otherwise, the node will reverse the route based on the route record in the Route Reply message header (this requires that all links are symmetric). In the event of fatal transmission, the Route Maintenance Phase is initiated whereby the Route Error packets are generated at a node. The erroneous hop will be removed from the node's route cache; all routes containing the hop are truncated at that point. Again, the Route Discovery Phase is initiated to determine the most viable route.

For information on other similar protocols, see the ad hoc routing protocol list.

Dynamic source routing protocol (DSR) is an on-demand protocol designed to restrict the bandwidth consumed by control packets in ad hoc wireless networks by eliminating the periodic table-update messages required in the table-driven approach. The major difference between this and the other on-demand routing protocols is that it is beacon-less and hence does not require periodic hello packet (beacon) transmissions, which are used by a node to inform its neighbors of its presence. The basic approach of this protocol (and all other on-demand routing protocols) during the route construction phase is to establish a route by flooding RouteRequest packets in the network. The destination node, on receiving a RouteRequest packet, responds by sending a RouteReply packet back to the source, which carries the route traversed by the RouteRequest packet received.

Consider a source node that does not have a route to the destination. When it has data packets to be sent to that destination, it initiates a RouteRequest packet. This RouteRequest is flooded throughout the network. Each node, upon receiving a RouteRequest packet, rebroadcasts the packet to its neighbors if it has not forwarded it already, provided that the node is not the destination node and that the packet’s time to live (TTL) counter has not been exceeded. Each RouteRequest carries a sequence number generated by the source node and the path it has traversed. A node, upon receiving a RouteRequest packet, checks the sequence number on the packet before forwarding it. The packet is forwarded only if it is not a duplicate RouteRequest. The sequence number on the packet is used to prevent loop formations and to avoid multiple transmissions of the same RouteRequest by an intermediate node that receives it through multiple paths. Thus, all nodes except the destination forward a RouteRequest packet during the route construction phase. A destination node, after receiving the first RouteRequest packet, replies to the source node through the reverse path the RouteRequest packet had traversed. Nodes can also learn about the neighboring routes traversed by data packets if operated in the promiscuous mode (the mode of operation in which a node can receive the packets that are neither broadcast nor addressed to itself). This route cache is also used during the route construction phase. If an intermediate node receiving a RouteRequest has a route to the destination node in its route cache, then it replies to the source node by sending a RouteReply with the entire route information from the source node to the destination node.

Advantages and disadvantages
This protocol uses a reactive approach which eliminates the need to periodically flood the network with table update messages which are required in a table-driven approach. In a reactive (on-demand) approach such as this, a route is established only when it is required and hence the need to find routes to all other nodes in the network as required by the table-driven approach is eliminated. The intermediate nodes also utilize the route cache information efficiently to reduce the control overhead. The disadvantage of this protocol is that the route maintenance mechanism does not locally repair a broken link. Stale route cache information could also result in inconsistencies during the route reconstruction phase. The connection setup delay is higher than in table-driven protocols. Even though the protocol performs well in static and low-mobility environments, the performance degrades rapidly with increasing mobility. Also, considerable routing overhead is involved due to the source-routing mechanism employed in DSR. This routing overhead is directly proportional to the path length

AODV

The Ad-Hoc On Demand Distance Vector (AODV  Routing protocol; Ad hoc On Demand Distance Vector.) routing algorithm is a routing protocol designed for ad-hoc mobile networks. AODV is an on-demand algorithm capable of both unicast and multicast routing. This implementation of AODV followed the specification of AODV Internet Draft draft-ietf-manet-aodv-09.txt. 

 To select AODV as the routing protocol in default.config, place the following entry in default.config:

 ROUTING-PROTOCOL AODV
 It takes several optional parameters that can be used to override the default values. 

AODV-NET-DIAMETER

This parameter specifies the maximum possible number of hops between two nodes in the network. The default value is 35 hops.

  AODV-NET-DIAMETER 35
AODV-NODE-TRAVERSAL-TIME

This parameter specifies in QualNet Time Format a conservative estimate of the average one-hop traversal time, which should include queue, transmission, propagation, and all other delays. The default value is 40 milliseconds.

  AODV-NODE-TRAVERSAL-TIME 40MS
AODV-ACTIVE-ROUTE-TIMEOUT

This parameter specifies in QualNet Time Format the timeout value for cached routes. Each time a data packet is sent to the destination of this route, the timeout for the route is extended to this value. If no data packet is sent during this timeout interval, the route is disabled but not deleted. The route will be deleted The default value is 3 seconds.

 AODV-ACTIVE-ROUTE-TIMEOUT 3S
AODV-MY-ROUTE-TIMEOUT

This parameter specifies in QualNet Time Format the value of the lifetime field that a destination node places in Route Reply Packets. The default value is double the �AODV-ACTIVE-ROUTE-TIMEOUT� or 6 seconds.

 # AODV-MY-ROUTE-TIMEOUT 6S
 

AODV-HELLO-INTERVAL and AODV-ALLOWED-HELLO-LOSS

These parameters specify the value of the lifetime field for Hello Packets. This lifetime value equals AODV-HELLO-INTERVAL multiplied by AODV-ALLOWED-HELLO-LOSS (an integer). The default values are 1 second, and 2, respectively.

 
# AODV-ALLOWED-HELLO-LOSS 2
# AODV-HELLO-INTERVAL 1S
AODV-ROUTE-DELETION-CONSTANT

This parameter specifies the multiple that determines the time after which an expired route is deleted. An expired route is deleted after AODV-ROUTE-DELETION-CONSTANT multiplied by the greater of (AODV-ACTIVE-ROUTE-TIMEOUT) and (AODV-ALLOWED-HELLO-LOSS * AODV-HELLO-INTERVAL). The default value is 5.

 

# AODV-ROUTE-DELETION-CONSTANT 5
AODV-RREQ-RETRIES

This parameter specifies the number of times AODV will repeat an expanded ring search for a destination if no Route Reply Packet is received within the specified amount of time. The default value is 2.

 # AODV-RREQ-RETRIES
AODV-PROCESS-HELLO

This parameter specifies whether or not to transmit a Hello Packet if the node has not broadcast any messages during the last hello period. The hello period is defined by AODV-HELLO-INTERVAL. The default value of this parameter is NO.

 # AODV-PROCESS-HELLO NO
AODV-LOCAL-REPAIR

This parameter specifies whether or not an intermediate node should attempt to locally repair a broken route, if possible. If set to YES, a node within range of the final destination will flood a Route Request Packet for the destination, with a TTL small enough that the source node would not be visible to the data source node. The default value of this parameter is NO

Zone Routing Protocol or ZRP was the first hybrid routing protocol with both a proactive and a reactive routing component. ZRP was proposed to reduce the control overhead of proactive routing protocols and decrease the latency caused by route discovery in reactive routing protocols. ZRP defines a zone around each node consisting of the node's k-neighbourhood (that is, all nodes within k hops of the node). A proactive routing protocol, Intra-zone Routing Protocol (IARP), is used inside routing zones, and a reactive routing protocol, Inter-zone Routing Protocol (IERP), is used between routing zones. A route to a destination within the local zone can be established from the source's proactively cached routing table by IARP. Therefore, if the source and destination of a packet are in the same zone, the packet can be delivered immediately. Most of the existing proactive routing algorithms can be used as the IARP for ZRP.

For routes beyond the local zone, route discovery happens reactively. The source node sends a route request to the border nodes of its zone, containing its own address, the destination address and a unique sequence number. Border nodes are nodes which are exactly k hops away from the source. Each border node checks its local zone for the destination. If the destination is not a member of this local zone, the border node adds its own address to the route request packet and forwards the packet to its own border nodes. If the destination is a member of the local zone, it sends a route reply on the reverse path back to the source. The source node uses the path saved in the route reply packet to send data packets to the destination

ODMR
On-Demand Mail Relay (ODMR) is an SMTP extension standardized in RFC 2645 that allows e-mail to be relayed after the sender has been authenticated. It uses the extended SMTP command ATRN It is similar to the ETRN command but works with dynamically assigned IP addresses.

ODMR works in a very simple way: after connecting to the ODMR service EHLO and AUTH commands are issued, followed by ATRN command (Authenticated TuRN); after a successful ATRN command the ODMR server begins to act as an SMTP client and starts to send all stored messages using SMTP protocol, using the same TCP connection; since the connection is initiated by the client, this protocol works well for machines having dynamically assigned IPs and/or are firewall protected (i.e. your ISP may block incoming connection on port 25 or may use NAT, as done by FASTWEB in Italy)

	


UNIT V TRANSPORT AND APPLICATION LAYERS
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