




2.1 Compact Storage of Precomputed Routes

2.2 Precomputation of Multiple Minimum-Cost
Routes
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Figure 1. Delayed Pruning of Shortest-Path Routes: The left figure shows a network graph with a link-cost
metric on each edge. Each node has a parent pointer to the upstream node along a minimum-cost path from
the source. By allowing multiple parent pointers at each node, the graph can represent all of the minimum-
cost paths for each node, as shown in the center figure. These parent pointers allow efficient extraction of
a route for a specific destination, as shown in the right figure. If a link appears infeasible (denoted by the
“X”), an alternate minimum-cost route (shown by dashed lines) can be extracted through a search along the
parent pointers.



Figure 2. Dijkstra algorithmwith multiple parent pointers: Initially, each node has distance ,
except for the source which has a distance of . Starting with the source, the algorithm visits the node with
the smallest distance and considers the cost of the link to each neighboring node , extending
or reassigning the set of parent pointers if the new route has equal or lower cost, respectively.
At the end, each connected node has one or more parent pointers to upstream nodes along minimum-cost
routes from the source.

2.3 Delayed Extraction of Precomputed Routes



Figure 3. Depth-first route extraction: Starting at the destination node ( ), the algorithm performs a
depth-first traversal of parent pointers to construct a stack of the nodes in the route. By the end of the
algorithm, the top of the stack points to the source ( ) if a feasible route exists; otherwise, the stack is
empty ( ). The algorithm explores multiple parent pointers by sequencing through a circular list,
starting with the parent.

2.4 Route Computation Policy Options



Table 1. Routing and signalling policy options: This table summarizes some possible policies for connec-
tion request handling. The choice of policies may be dictated by objectives such as minimizing processing
overhead, connection set-up delay, or blocking probability.

3.1 Simulation Model



Table 2. Simulation invariants: This table lists the parameters that remain fixed throughout the simulation
experiments., In the MCI topology , , diameter , and average node degree is . The
-ary -cube has , , , and degree .

3.2 Accurate Link-State Information
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Figure 4. Performance with accurate link state: These graphs plot the blocking probability as a function
of the background path computation period under accurate link-state information, for both the MCI and -ary
-cube topologies.
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Figure 5. Overhead with accurate link state: These graphs plot the route computation frequency as a
function of the background path computation period under accurate link-state information for both the MCI
and -ary -cube topologies.

3.3 Inaccurate Link-State Information
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Figure 6. Performance with stale link state: These graphs plot the blocking probability for the -ary -cube
topology for periodic and triggered link-state updates, with a background path computation period of time
units.
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