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Computer Science 2542 October 4, 2010
St. George Campus University of Toronto

Assignment #1
Warm-up Assignment
Part | Due: Thursday October 28, 2010, noon (at the tutorial)
Part 11 Due: Thursday November 4, 2010, noon (at the tutorial)

Late Penalty: Late assignments will be penalized 10% for each day theyetee |
Total Marks: There are 100 marks available in this assignment. Thigasgnt represents 20% of the course grade.

Advice: Part Il is worth 45 marks. If you postpone starting until Gxeto 28, you'll be in trouble. It will take you
some time to devise an approach, test it, and do the expemhemalysis. This is the fun (and challenging) part of
the assignment. Give yourself time to enjoy it!

Handing in this Assignment: Each question already describes what to hand in. Everytidiisgo be submitted in
a written report unless the question explicitly requesés thbe submitted by e-mail. Please make sure that source
files for individual questions are clearly distinguishabla attributable to you. Please provide precise instrstio
for compilation.

Material submitted by e-mail should be sent to cjmuise/ATitronto.edu

Further Material and Information Additional material and information will be posted on thause’s web page
(follow the link to Assignment 1). This includes:

1. The FF planner source code (in C, with special thanks tgeJBaier). You must use these sources; *not*
the ones available from the author. In the past we have found the official FF source code to havefisignt
bugs, in addition to compatibility issues with up-to-daperating systems. These problems do not exist in our
sources. Moreover, our sources contain some useful corsrtreityou will likely appreciate.

. A brief FF guide, explaining relevant data structures famndtions.
. The domains and problem files that you'll use to evaluaggthnner.

. A Dbrief tutorial on PDDL, the specification language foe tiomains and problem files.

o~ WD

. Important clarifications and hints may be posted aftemgsgnment has been handed out. So keep watching
the web page! Notification of the existence of new informatall also be logged on the course announce-
ments page.
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War m-up Assignment

This assignment is a warm-up to get your hands dirty with gsiémented planner and some International Planning
Competition (IPC) test domains. The planner you will be virmgkwith is Fast-Forward (FF), a heuristic search plan-
ner by Hoffmann and Nebel [2].

PART |
Question 1 [25 pts]: The sTORAGE domain was introduced for the 2006 International Planniogn@etition. It
consists of a number of hoists that can be used to move craltésh are initially located in containers, to depots.
The depots are divided into different locations (caktdre-areay Hoists can move through store-areas as long as
they are clear, and can drop a crate in a clear store-arege-&teas are not clear if either a hoist or a crate is on it.
For more details, take a look at the PDDL specification of thealin.

STORAGEIs a very simple domain. Indeed it can be solved (non-optyha polynomial time. However, FF
cannot solve many of the instances.

1. Give a precise explanation for this behaviour. Justifyryanswer by performing a small experimeritlirt:
Focus on problem 19 to answer the question. You might neeathfynFF to show more information.)

2. Write a new version of theTORAGEdomain that is easier for FF to solve on the harder problentoésn’t
matter if some of the easy problems are now unsolvable). Yergion of theSTORAGE domain must satisfy
the following conditions: (1) Plans in your version shoulsioabe plans for the original version. (2) It should
differ from the originalsTORAGEdomain at most in the definition of one action.

What to hand in for Question 1. A description of the experiment that led you to your conolusi Your modified
STORAGEdomain file (both on paper and by e-mail). A table showing tvpioblems are solved in your version of
the STORAGEdomain.

Question 2[30 pts]: When building a relaxed plan, FF uses a heuristic rule to shdme achiever of a subgoal when
there exist multiple achievers. It chooses the achievdr thig least cost, where the cost of an achievisrgiven by
the following expression.

C(a) = Z level(f),
fePrec(a)
wherelevel(f) is the level in the relaxed graph at whi¢Hirst appears, anBrec(a) is the precondition fact list foa.
This heuristic rule favours actions that have precondititivat are “easy to achieve”. However, estimating the
precondition cost by the level of its facts is a myopic derisiConsider the following cost function for an actian
in a relaxed graph constructed fran

Cla=1+ Z Cr(f), such that

fePrec(a)
Cr (1) = 0 if f holds true ins
" a minaeFirstAchievers(f) C(a) otherwise,

whereFirstAchievers(f) = {a| f € Adds(a) andlevel(a) = level(f) — 1}, is intuitively the set of actions that add
for the first time in the plan graptievel(a) is the level at which actioa first appears in the graph, aAdds(a) is the
add-list ofa.

Intuitively this function estimates the cost of a precoiatditby choosing the cost of the best action that can
satisfy it. (This cost function is based on thgq heuristic by Bonet and Geffner [1]G(a) can be computed rather
straightforwardly while building the relaxed graph.

Implement this new heuristic rule, run the planner on all pleenning domain and problem provided on the
assignment web page, and conclude whether or not this itex bete in terms of search effort and solution quality.
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What to hand in for Question 2: Besides your analysis, we need tables reporting, for eaghlpm in each domain,
number of nodes evaluated and number of actions in the sokitfou found with the new action selection strategy.
Graphs are not required. We require you to send, by e-mai,dhé source files that you modified.

PART I1
Question 3 [45 pts]: Implement a new heuristic rule for action selection in thiexed graph construction that
considers in some way the deletes of the actions in the mlplem. Run the planner on all our planning tasks, and
evaluate the technique.

Your technigue should be intuitively sensible, easy to dibecbut is not required to beat the FF heuristic. The
mark will depend on: (1) the merit of the approach, and (2eexpental results in relation to those obtained by other
students in the class.

What to hand in for Question 3: Same as in Question 2 plus a detailed description of youraaur.



