
  

Tabu Search in HL2.0



  

Concepts
● Trajectory based search

– Definition of Neighborhood
– Moves

● Memory
– Tabu List
– Aspiration criteria
– Intermediate or Long Term Memories



  

Tabu Search Code



  

User Interface



  

Outline of a Tabu Search algorithm in HeuristicLab 2.0



  

Memories are held within the algorithm plugin



  

No surprise: Initialization phase seems familiar



  

Main Operator



  

Several new Operators; Will be explained in more detail



  

Code Insights



  

● PopulationIndividualOperator
– Similar to a PopulationProcessingOperator

● but has return type: ISolution Apply(ISolution)
● instead of: Apply(ISolution)

– Has an embedded operator „Operator“ of type 
ISingleSolutionOperator

– Loops over all solutions in a collection

New Container Operator



  

ISingleSolutionOperator

● Takes a solution
● Returns a solution (same or different)
● Similar to ISolution(Processing|Manipulation|

Evaluation)Operator



  

Neighborhood Operator
● Split into generation of moves and application 

of a single move
● Two new base classes in Optimization.Core

– MoveNeighborhoodOperatorBase
– MovePerformOperatorBase

● Both implement ISingleSolutionOperator



  

Generate Neighborhood
● Sample or Full Neighborhood

– Full Neighborhood is generated first time only
– Sample Neighborhood != sample of Full 

Neighborhood, but exploits a wider range of 
possibilities

● Solution object changes(!!) e.g. 
PermutationSolution -> PermutationTSSolution
–  =>PopulationProcessingOperator does not work



  

ITSSolution and IMove
● ITSSolution specifies that the implementing 

class carries a collection of moves

● IMove



  

Partial Reevaluation
● In the evaluation operator:

● not necessary to reevaluate the whole tour



  

Perform Move
● Selects the first move in the Neighborhood

– Sorting can influence choice of move
● Performs this move on the solution
● Updates the TabuList with the chosen Move

– Needs reference to the TabuList!



  

TabuList Operator
● Looks through the moves and deletes those 

that are tabu
● Solutions pass through with the same or a 

reduced collection of moves
– in the case there is no move, the operator works on 

the solution objects
● Needs reference to TabuList
● Needs reference to Aspiration criterium



  

Memories
● New generalized interface: IMemoryOperator

● Four methods:
– Learn, Predict, Infer and Reset



  

TabuList
● Is of type IMemoryOperator
● Implemented for each Neighborhood operation
● Learn = SetTabu(object move, object solution)
● Predict = IsTabu
● Infer is unused, Reset is clear



  

Aspiration
● Is of type IMemoryOperator
● Learn teaches the memory a new fitness value
● Predict asks if the current value satisfies some 

criterion against the learnt value



  

Changes to the previous version
● Memories are stored in the algorithm operator

– Lifetime of a memory usually bound to the lifetime 
of the algorithm

– Central place for each operator to access to (i.e. 
shared resource)

● Separate Neighborhood operators for 
generating and performing

● Supports partial solution reevaluation
● More possibilities, but also more effort to 

implement new operators required



  

Demo



  

Questions?


