Optimal resolution of the transport problem from a
flow into a RCPSP with routing
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Abstract

The problem consists in defining a solution of the RCPSPR (Resource-Constrained Project
Scheduling Problem (RCPSP) with Routing), considering both the scheduling and the rout-
ing addressing the transportation of resources between activities. The scheduling sub-
problem can be solved considering the flow between activities to define the precedence con-
straints between activities and also the location of the transport operation. Commonly,
disjunctive graphs have been tuned to model simultaneously both scheduling operations and
transport operations addressing the proper coordination between transport operations and
scheduling operations. Definition of a solution requires: 1) definition of assignment of vehicle
to transport operation; 2) definition of disjunctions between transport operations assigned
to the same vehicle; 3) computation of the earliest starting time of both scheduling and
transport operation with a longest path algorithm.

This approach falls into the set of indirect resolution scheme but not falls into the cate-
gory of split approaches. The contribution consists in the definition of an exact algorithm
to solve optimally the routing problem considering a flow between activities. Such approach
is the first step to define an indirect based resolution scheme where a local search and a
metaheuristic could be based on the investigation of the search space defined only by the
flow between activities. Our experiments carried out on 18 instances proved the method is
strongly efficient.
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