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Introduction

Hyper-heuristics emerge as a powerful search and optimization tools [1,3]. A traditional hyperheuristic framework consists of two levels. A hyper-heuristic itself operates at a high level and
performs a search over a set of low level heuristics for problem solving. The goal is to raise the
level of generality and present methodologies that are applicable to a wide range of problems.
Initially, a hyper-heuristic is identified as a heuristic to choose or generate heuristics. This
definition is recursive and from another point of view, it characterizes a more general
multilevel hierarchical search methodology.
The low level heuristics in a hyper-heuristic can be either constructive or perturbative.
Most of the hyper-heuristics that are used to choose perturbative low level heuristics are single
point search strategies. [5] identifies two components in such approaches: heuristic selection
and move acceptance. At each iteration, a heuristic is selected using a predetermined strategy
to make a move based on the candidate solution at hand and this process is followed by a move
acceptance decision regarding to accept or reject the new resulting solution. These types of
hyper-heuristics are referred to as perturbative hyper-heuristics (Figure 1). Notice that, it is
possible to design both perturbative and constructive low level heuristics for a given problem.
Then, an additional level on top of a hyper-heuristic might be needed in order to make use of
different types of operators in cooperation. We can still refer to such heuristics as hyperheuristics within the context of multilevel search.
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Fig 1. A perturbative hyper-heuristic framework
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In [5], the authors define three additional hyper-heuristic frameworks to handle multiple
mutational and hill climbing low level heuristics. Type D framework is the most general one
that proposes a mechanism to invoke a selected mutational heuristic first and then a selected
hill climber. A diversification process takes place in the first phase and then an intensification
phase is employed. This framework implicitly performs a multilevel search, where at the top
level, the invocation of mutational and hill climbing heuristics are ordered. The use of two
different hyper-heuristics is allowed to manage diversifying and intensifying phases. Problem
independent information is also allowed to pass in between successive phases. In another
study, the author combines different acceptance criteria with a given heuristic selection method
under a variety of group decision making frameworks [4]. The proposed group decision
making strategies constitute a set of multilevel search techniques. At the top level, a heuristic
is employed that tests a set of different hyper-heuristic mechanisms that differ in their
acceptance methods to accept or reject a given move.
In this study, we focus on a three-level search methodology that combines multiple
perturbative hyper-heuristics as illustrated in Figure 2. We will analyze the performance of a
simple multi-level search approach over examination timetabling problems. Examination
timetabling problems are hard to solve real world problems [2]. This is an initial study to
assess the effectiveness of multilevel search. The initial framework is even further simplified
to include the same set of low level heuristics. The results will be reported at the conference.
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Fig 2. A multilevel search framework with three levels.
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