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The paper focuses on the study of a mobile distributed system that is charac-
terized by frequently changing topology. The routing algorithms [4,5,1] for such
a system should be, in general, fully adaptive. Additionally, it is important to
know the state of the task scheduler of each node in order to determine whether
it acts as a router. Traditionally, existing routing algorithms [3,2] resort to the
path discovery process for each modification in topology.

This paper introduces an adaptive routing algorithm based on a connectivity
function that evaluates the state of the node’s task scheduler as well as the
general conditions of the network. The connectivity function assesses the status
of the current node and the connection states of its neighboring nodes, thus
obtaining the overall state of the system through local data. It is necessary to
quantify the cost of the routes, as there may be more than one, considering hops
from node to node as a measure. This measure can be bounded, i.e. the number
g of hops in a route from node A to node B belongs to the set g = 0, 1, . . . , n−1,
where n is the number of nodes.

The construction of the path is performed by using the following five steps:

1. Calculating node’s availability.
2. Evaluating connection state of neighboring nodes.
3. Calculating the connectivity function per node.
4. Calculating or updating the adjacency matrix.
5. Calculating node k + 1 using Floyd-Warshall’s algorithm.

The connectivity function is defined as follows: f(x) = e−
sd

2+δn2+hops2+C2
i,j

σ ,
where sd is the space needed to transmit, δn is the data loss in the channel,
hops is the number of nodes the message passed and Ci,j is the load in the data
channel between node i and node j.

Let A be a symmetric matrix, the element Ai,j indicates whether a node i
is connected to the node j. Each row or column of the matrix A represents the
node’s connections. Therefore, any node can be used as a router, if a node has
enough idle time then it will be available for a routing service, this service will be
a low priority process, so this node will first complete its own services and then
it will respond to external requests. The proposed algorithm does not attempt
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to reserve a channel communication, it assures that the message arrives to its
destination despite frequent changes in the network’s topology, because the route
is rebuilt at each step.

The worst case scenario is that the network topology changes faster than rout-
ing itself. This would be reflected in the fact that for the n units time interval
we would have n different adjacency matrices. To avoid a common error in adap-
tive routing algorithms, like RIP [6], which is falling into a cycle (this happens
when the routing information is not updated), the proposed algorithm evaluates
periodically the conditions of the network, so the matrices are independent and
they do not keep a relation to the previous state of the network.

To obtain the full state of the network through local data, the adjacency
matrix has been implemented, so that each node possesses information of the
nodes to which it connects. Since the adjacency matrix is a mathematical rep-
resentation of the network’s connectivity, we can calculate the cost of the paths
between all nodes, adding the restriction mentioned above on the number of
hops. To calculate the cost of the paths from each node to the other n−1 nodes,
the Floyd-Warshall algorithm is used.

Implementation results of our algorithm show that the obtained route is op-
timal in every transitory state. However, it is possible to get a transitory state
in which the destination is unreachable if the node’s scheduler is too busy to
transmit a data package. In this case a constraint can be added so that upon
arrival of a data package enough space is assigned to the node’s scheduler. This
idea has not yet been implemented and is left for future work. In most cases
the routes are not reversible. The run-time results also show that the time is
oscillating and not converging to any particular value. A future challenge is to
improve the execution time so the time will converge.
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