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1 Introduction

The integration of preferences into Answer Set Programming (ASP) constitutes
an important practical device for distinguishing certain preferred answer sets
from non-preferred ones. Up to now, the preference semantics we are considering
in this system description were incorporated into answer set solvers either by
meta-interpretation [3] or by pre-compilation front-ends [2]; therefore, such kinds
of preferences were never integrated into the core existing ASP solvers.

Unlike this, the nomore< system pursues an integrative approach to prefer-
ence handling. Its theoretical background is described in [6]. The system itself
is an early branch of the nomore++ ASP solver [8]. The approach relies on rule
dependency graphs and computes answer sets by coloring this graph by following
a certain strategy. It integrates preferences as an additional type of edges among
nodes representing rules. The idea is to start from an uncolored graph and to
employ specific operators that turn a partially colored graph gradually into a
totally colored one that represents a preferred answer set.

Apart from describing the nomore< system, we focus in our experimental
section on the question how an integrative approach compares to a compilation-
based approach. To this end, we use the plp system [9] in connection with
nomore< as well as smodels [11] as its respective back-end ASP solvers. (Ab)using
nomore< as a standard ASP solver allows us to obtain comparable results, al-
though its performance is much more inferior than that of smodels as well as
the full-fledged nomore++ system [8].

2 Background

The current version of the nomore< system computes preferred answer sets of
logic programs with preferences on rules. A logic program is a finite set of rules
such as p0 ← p1, . . . , pm, not pm+1, . . . , not pn, where n ≥ m ≥ 0, and each pi

(0 ≤ i ≤ n) is an atom. The semantics of logic programs is determined by its set
of answer sets, as proposed in [5]. An ordered program is a pair (Π, <), where Π

is a logic program and < ⊆ Π ×Π is a strict partial order among the rules in Π .
Given, r1, r2 ∈ Π , the relation r1 < r2 expresses that r2 has higher priority than
r1. The ordering < is used for selecting preferred answer sets among the standard
ones of Π , which can be achieved in different ways. Here, we concentrate on one



interpretation for preference handling, namely the D-semantics provided in [2].
Similar semantics for preferences among rules where defined in [1, 10].

Previous work [6] provides the theoretical background for computing pre-
ferred answer sets in terms of coloring strategies of a rule dependency graph
extended by preference information. The main goal of the work presented in [6]
is the integration of preference information into an ASP solver. There, determin-
istic operators, e.g. U ,P and nondeterministic operators, e.g. choice operator D,
where defined. For instance, iterated application of P (denoted by P∗) and U ,
denoted by (PU)∗, yield the well-founded semantics [12]. Iterated application of
propagation (PU)∗ and choice operations D, denoted by [(PU)∗ ◦ D]n ◦ (PU)∗,
yield preferred answer sets of the underlying ordered program. More precisely,
these propagation and choice operations are preference-based, following the idea
that rules are considered in an order preserving way.

3 System

The nomore< system is a C++ implementation of the approach given in [6] and
an improvement of the GCplp [4] system. The current version 1.0 can be down-
loaded from http://www.cs.uni-potsdam.de/wv/nomorepref/. Since nomore<

uses lparse [7] as parser, we have to encode preference statements as the fol-
lowing set of rules:

name(r)← for all rules r involved in <

preferred (r1, r2)← for every preference relation r2 < r1,

where the name predicates name are needed for rule labelling and the preferred

predicates make the preferences explicit. For example, the ordered program {r1 :
a← not b, r2 : b← not a, r2 < r1} is represented as program

a← name(r1), not b name(r1)←
b← name(r2), not a name(r2)←

preferred (r1, r2)←

which has standard answer sets {a} and {b}, but only {a} as preferred one.

4 Experiments

We have considered the following examples:

– indset 〈N〉.lp encodes the independent set problem for an undirected circle
graph with N vertices, where even numbered vertices are preferred to be in
an independent set.

– art2 〈N〉.lp and art 〈N〉.lp are artificial ordered programs, where all N rules
of the underlying logic program have only negative body atoms (except for
name predicates used for rule labelling).



– kernel comp 〈N〉.lp encodes the kernel problem for a complete graph with
N vertices, where one special vertex is preferred to be in a kernel, but no
other ones.

– col lad 1 〈N〉.lp encodes the coloring problem of a ladder graph with two
colors, where a particular color is preferred for every odd vertex.

A detailed description of the used examples including downloads can be found
at http://www.cs.uni-potsdam.de/~konczak/benchmarks/BenchPref/index.html.

Table 1 shows the time measurements on an AMD processor with 2.2 Ghz and
2 GB memory. We have tested several problem classes for finding one preferred
answer set and finding all preferred answer sets. In Table 1, DH denotes a
coloring strategy, where the propagation operators are preference-based (i.e. we
propagate from higher preferred rules to lower preferred rule) and the choice
operator is a conventional one. There, generated solutions have to be checked
by the operator H, which verifies the existence of a so called height function [6]
ensuring that an answer set is a preferred one. D< denotes a coloring strategy,
where the propagation operators and the choice operators are fully preference-
based. More precisely, it denotes the coloring sequence [(PU)∗ ◦D]n ◦ (PU)∗ [6].
That is, propagating and choosing goes along the given preferences from higher
preferred rules to lower preferred ones. In short, DH offers a partial integration of
preference information into an ASP solver where a check is still needed, whereas
D< fully integrates preference information into an ASP solver.

In contrast to the integration of preferences into an ASP solver, the plp sys-
tem [9] compiles an ordered program into a logic program such that the preferred
answer sets correspond to the standard answer set of the compiled program. We
have used plp to compare our integrative approach with the compilation method
provided by plp. In Table 1, plp + n denotes the time for computing preferred
answer sets via the plp compilation while using the nomore< system as a stan-
dard ASP solver. Additionally, we have run the compilation in connection with
smodels [11] (see plp+s in Table 1) for showing differences in the current devel-
opment status of the nomore< system, when computing standard answer sets.

The times for plp + s and plp + n show that the nomore< system has a
lower base speed than smodels due to the fact that nomore< is not as optimized
as smodels, e.g. heuristics and lookahead are not yet integrated in nomore<

and nomore< provides only forward propagation whereas smodels (as well as
nomore++ [8]) provides forward and backward propagation.

The results in Table 1 show that for problems where one is interested in
finding only one solution, the strategy where preference information is fully in-
tegrated into an ASP solver (indicated by appealing to the preference-based
choice operator D<) is much better than a strategy where the preference infor-
mation is only partially integrated. Additionally in this case, D< behaves much
better than the compilation method (plp + n). D< is also a good strategy for
determining preferred answer sets whenever the underlying rules of the program
have no positive body atoms, e.g. as in the artificial examples art2 〈N〉.lp. The
strategy DH seems to be good whenever we want to find all preferred answer
sets or whenever we have multiple positive atoms in the body of an rule.



find one preferred answer set find all preferred answer sets

file DH D< plp+n plp+s DH D< plp+n plp+s

indset 5.lp 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
indset 10.lp 0.00 0.00 0.02 0.01 0.00 0.00 0.02 0.01
indset 15.lp 0.01 0.00 0.06 0.01 0.02 0.02 0.06 0.01
indset 20.lp 0.00 0.00 0.13 0.02 0.14 0.18 0.13 0.02
indset 25.lp 0.29 0.01 0.23 0.04 0.68 0.89 0.23 0.04
indset 30.lp 0.01 0.01 0.38 0.05 3.42 8.47 0.38 0.05
indset 35.lp 6.83 0.01 0.59 0.07 16.25 41.90 0.60 0.07
indset 40.lp 0.01 0.01 0.88 0.09 78.31 371.60 0.90 0.09

art2 10.lp 0.00 0.00 0.02 0.01 0.00 0.00 0.05 0.01
art2 16.lp 0.02 0.00 0.05 0.02 0.03 0.00 0.32 0.02
art2 20.lp 0.06 0.00 0.09 0.02 0.10 0.00 0.82 0.02
art2 30.lp 1.44 0.01 0.27 0.05 2.55 8.05 4.91 0.05
art2 40.lp 32.81 0.01 0.62 0.08 58.40 0.01 19.08 0.08
art2 50.lp – 0.02 1.36 0.13 – – 69.11 0.13
art2 60.lp – 0.02 2.57 0.19 – – – 0.19
art2 70.lp – 0.03 4.26 0.25 – – – 0.25
art2 80.lp – 0.04 6.50 0.33 – – – 0.33
art2 90.lp – 0.05 9.32 0.42 – – – 0.43

art2 100.lp – 0.06 12.74 0.52 – – – 0.52

kernel comp 10.lp 0.03 0.01 0.11 0.03 0.03 0.34 0.11 0.03
kernel comp 20.lp 0.21 0.06 0.70 0.11 0.21 1087.77 0.72 0.11
kernel comp 30.lp 0.81 0.16 2.87 0.25 0.80 – 2.93 0.25
kernel comp 40.lp 2.20 0.33 7.09 0.46 2.17 – 7.23 0.46
kernel comp 50.lp 5.03 0.60 14.37 0.73 4.99 – 14.23 0.73
kernel comp 60.lp 10.34 1.01 24.28 1.07 9.91 – 24.88 1.07
kernel comp 70.lp 21.02 1.60 38.54 1.46 20.00 – 39.00 1.46
kernel comp 80.lp 46.69 2.55 59.49 1.92 41.67 – 59.11 1.91
kernel comp 90.lp 87.17 3.87 84.36 2.45 85.27 – 83.31 2.44

col lad 1 2.lp 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
col lad 1 4.lp 0.00 0.00 0.06 0.01 0.00 0.05 0.06 0.01
col lad 1 8.lp 0.01 0.01 3.13 0.02 0.01 33.78 3.16 0.02

col lad 1 10.lp 0.01 0.01 19.38 0.03 0.02 – 19.47 0.03
col lad 1 20.lp 0.05 0.06 – 0.10 0.07 – – 0.10
col lad 1 30.lp 0.11 0.13 – 0.22 0.16 – – 0.22
col lad 1 40.lp 0.20 0.23 – 0.38 0.28 – – 0.39

art 10.lp 0.02 0.00 0.06 0.01 0.03 0.00 0.07 0.01
art 20.lp 37.24 0.04 0.70 0.04 55.93 0.04 0.84 0.04
art 30.lp – 0.29 3.63 0.10 – 0.29 4.41 0.10
art 40.lp – 1.21 15.18 0.18 – 1.19 18.94 0.18
art 50.lp – 3.60 39.98 0.28 – 3.74 47.92 0.28
art 60.lp – 9.01 – 0.41 – 8.90 – 0.41
art 70.lp – 19.24 – 0.57 – 19.89 – 0.57
art 80.lp – 38.40 – 0.77 – 37.78 – 0.77
art 90.lp – 70.38 – 1.00 – 68.47 – 0.99

art 100.lp – 121.81 – 1.26 – 116.74 – 1.25
Table 1. Time Measurements on an AMD processor with 2.2 Ghz and 2 GB memory,
and lparse version 1.0.13 and smodels version 2.28



For the independent set problem, the compilation method (plp + n) seems
to be better than an integration of preference information into an ASP solver.
This is mainly caused by the underlying preference structure. It remains to
be future work, under which preference structure the compilation method and
under which preference structure the integrative approach yields the best results.
Hence, choosing the best strategy for computing preferred answer set depends
on the underlying problem (example) class.

5 Conclusions and Future Work

We have presented the nomore< system, implemented in C++, which integrates
preference information into an ASP solver. Furthermore, we have compared our
integrative approach with the compilation method of preference handling pro-
vided by the plp system. We have found out that it really depends on the
underlying problem class and preference structure, whether an integrative ap-
proach of preference handling is better than the compilation method, or vice
versa. Hence, it remains to be future work to study problem classes and un-
derlying preference structures in view of compilation and integrative methods.
Moreover, the current version of nomore< contains no optimization methods,
e.g. backward propagation, heuristics, and lookahead.
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