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1. Introduction 

The Response Time Variability Problem (RTVP) is a scheduling problem that has been first 

time reported in Waldspurger and Weihl (1994). The RTVP occurs whenever products, clients 

or jobs need to be sequenced so as to minimize variability in the time between the instants at 

which they receive the necessary resources. 

This problem has a broad range of real-world applications: among others, to sequence on 

mixed-model assembly lines under the just-in-time production system, to resource allocation 

in computer multi-threaded systems such as operating systems, network servers and media-

based applications, in the periodic machine maintenance problem when the times between 

consecutive services of the same machine should be equal, in the collection of waste and in 

the schedule of commercial videotapes for television. 

The RTVP is NP-hard (Corominas et al., 2007). Since this problem is a difficult 

combinatorial optimisation problem, several heuristic and metaheuristic algorithms has been 

proposed in the literature to solve it. To date, any tabu search (TS) approach has been 

proposed to solve the RTVP. In this study we propose a TS algorithm for the RTVP which 

improves the best results reported in the literature. 

2. The Response Time Variability Problem 

The formulation of the RTVP is the following. Let n be the number of products, id  the 

number of units to be scheduled of product i (i = 1,…,n) and D the total number of units 

(
1.. ii n

D d
=

=∑ ). Let s be a solution of a RTVP instance that consists of a circular sequence of 

units ( 1 2 Ds s s s= … ), where sj is the unit sequenced in position j of sequence s. For all 

product i in which 2id ≥ , let i

kt  be the distance between the positions in which the units k + 1 

and k of product i are found (i.e. the number of positions between them, where the distance 

between two consecutive positions is considered equal to 1). Since the sequence is circular, 

position 1 comes immediately after position D; therefore, 
i

di
t  is the distance between the first 

unit of product i in a cycle and the last copy of the same symbol in the preceding cycle. Let it  
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be the average or ideal distance between two consecutive units of product i (
i

i d
Dt = ). For all 

product i in which 1=id , 
it1  is equal to it . The objective is to minimise the metric Response 

Time Variability (RTV) which is defined by the following expression: 
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3. A Tabu Search algorithm for the RTVP 

Local search (LS) methods have the great disadvantage that the local optimum found is often 

a fairly mediocre solution (Gendreau, 2003). To overcome this limitation, the Tabu Search 

metaheuristic (TS) has been proposed. TS is based on applying a local search in which non-

improving movements are allowed. To avoid cycling back to visited solutions, the most recent 

history of the search is recorded in a tabu list of tabu (forbidden) solutions. 

We propose a straight application of TS to solve the RTVP. A solution is represented by the 

sequence of the units to be scheduled. The neighbourhood of a solution is obtained swapping 

each pair of consecutive or non-consecutive positions of the sequence that represents the 

solution. The initial solution is obtained from the best solution returned by the five heuristics 

proposed in Corominas et al. (2007). The algorithm proposed stops when it has run for a 

preset available time. 

4. Results and future research 

The proposed application of TS obtains results which are, on average, 33.05% better than the 

best results published in the literature (Corominas et al., 2008). The definition of the 

neighbourhood structure is a very critical decision in the design of any TS algorithm 

(Gendreau et al., 2003). Since the TS algorithm improves by far the best results obtained in 

the literature, a promising line of research is testing other neighbourhood structures in the 

proposed algorithm for solving the RTVP. 
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