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Overview

IPPLAN is an integer programming based planning sys-
tem. It builds on the previous work of planning as in-
teger programming, including that of: ILP-PLAN by
Kautz and Walser (1999), the state change encoding by
Vossen et al. (1999), Optiplan by van den Briel and
Kambhampati (2005), and most significantly the state
change flow encodings by van den Briel, Vossen, and
Kambhampati (2005). Moreover, it adds on to the ex-
isting planning compilation approaches, including that
of: SATPLAN by Kautz and Walser (1992), and GP-
CSP by Do and Kambhampati (2000).

The current version of IPPLAN consists of two sep-
arate modules: (1) a translator written in Python, and
(2) an integer programming modeler written in C++.

In order to solve a planning problem, the two mod-
ules are run consecutively. The translator is run first,
and transforms a PDDL input into a state variable rep-
resentation based on the SAS+ formalism. The inte-
ger programming modeler is run second, and generates
the needed data structures and formulates the plan-
ning problem as an integer programming problem. The
resulting integer programming problem is then solved
using CPLEX (ILOG 2002).

The translator is an extension to the preprocessing
algorithm of MIPS (Edelkamp & Helmert 1999). It was
designed and developed by Helmert (2006) as one of
the components for the Fast Downward planner. The
translator is a stand alone component and therefore can
easily be incorporated into other applications. The pur-
pose of the translator is to ground all operators and
axioms, convert the propositional (binary) representa-
tion to a state variable (multi-valued) representation of
the planning problem, and to compile away most of the
ADL features. A detailed description of the translator
and its translation algorithm is described by Helmert
(2006).

IPPLAN can support a collection of integer program-
ming formulations. Currently, IPPLAN supports the
One State Change (1SC) and the Generalized One State
Change (G1SC) formulations as described by van den
Briel, Vossen, and Kambhampati (2005). Both these
formulations are restricted to solve propositional plan-
ning problems only, so currently IPPLAN is a propo-

sitional planning system. In the future, however, we
would like to add more formulations to IPPLAN and
broaden the scope of planning problems that it can han-
dle.

When the 1SC formulation is used IPPLAN will find
optimal makespan plans. With the G1SC formulation
IPPLAN will not guarantee optimality, but generally
find plans with few number of actions. In both these for-
mulations state changes in the state variables are mod-
eled as flows in an appropriately defined network. As
a consequence, the integer programming formulations
can be interpreted as a network flow problems with ad-
ditional side constraints.

IPPLAN uses CPLEX (ILOG 2002) for solving the
integer programming problems. CPLEX is a commer-
cial software package that solves linear programming,
mixed integer programming, network flow, and convex
quadratic programming problems.
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