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Sobre

Este é um capitulo da minha tese de Doutorado intitulada “Um Provador de Teoremas
Multi-Estratégia”. Esta tese, na area de Ciéncia da Computagao, foi defendida em 30 de
janeiro de 2007 no Instituto de Matematica e Estatistica (IME) da Universidade de Sao
Paulo (USP). Meu orientador foi o Prof. Dr. Marcelo Finger. O texto completo desta tese
esta disponivel em
http://www.teses.usp.br/teses/disponiveis/45/45134/tde-04052007-175943/

About

This is a chapter of my Ph.D. thesis entitled “A Multi-Strateqy Theorem Prover”.
This Computer Science thesis was defended on January 30th, 2007 at the Institute of
Mathematics and Statistics (IME) of the University of Sao Paulo (USP). My advisor was
Prof. Dr. Marcelo Finger. Thesis full text is available at
http: //wuww. teses. usp. br/ teses/disponivetis/ 45/ 45134/ tde-04052007-175943/ .
Only the first chapter was written in Portuguese. All the following appendices were written
in English.



Apeéendice F

Brief User Manual

Here we present a simple user manual. Firstly we show its installation procedure. After

that we describe some scenarios for using KEMS, where we will see its functionalities.

F.1 Installation

As KEMS was implemented in Java, it can be run on any platform for which there
is a Java Runtime Environment (JRE), version 5.0. Therefore the only requirement is
to have a JRE installed on your computer. The JRE is available for several operating
systems (see [80] for more details on how to install a JRE for a specific system).

The following instructions are specific for the Linux platform, but it is easy to adapt
them for Windows and other operating systems. First we assume you have placed the

kems.zip file (available at [92]) in the directory /home. Unzip the file with the
unzip kems.zip
command. The kems.export directory should be created. Henceforth we refer to
/home/kems . export

as KEMS .HOME.

If the JRE is in the PATH! and you are in KEMS.HOME, then you can issue the

!The JRE installation should put the JRE directory ($JAVA_HOME/bin) in the PATH, but if that is not
the case you can see how to set the JAVA_HOME and PATH environment variables in [80].
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java —-jar kems. jar

command. This is going to start KEMS graphical interface. If you want to determine

the amount of heap memory to be used by KEMS?, you can issue the
java —Xms size -Xmx size —jar kems.jar

command. ‘-Xmx’ and ‘-Xms’ are java command options. The -Xmx size option sets the
maximum heap size to size. Kilobytes are indicated by the letters k or K and megabytes

by m or M. Similarly, -Xms size determines the initial heap size. For instance,
java -Xms200m -Xmx800m -jar kems.jar

sets the minimum heap size to 200 megabytes and the maximum heap size to 800 megabytes.

F.2 Scenarios

Here we will present some scenarios for using KEMS. Let us enumerate the main

ones:
1. configure the prover;
2. run a problem (that is in a file) with one prover configuration;
3. edit a problem and run it with one prover configuration;

4. run a sequence of problems with a list of prover configurations.

F.2.1 Configuring the Prover

Several scenarios require the prover to be previously configured. To configure the

prover we need to:

1. open the Prover Configurator (see Figure F.2) by choosing on main window (see

Figure F.1) menu bar the Configure option and then clicking on the Prover option;

2This can be necessary to run some difficult problems.
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choose a logical system;
choose a strategy;
set the number of times to run each problem;

set the maximum number of minutes to run each problem (with a prover configura-

tion);
choose the analyzer name;
choose a sorter;

mark/unmark the ‘save formula origin’, ‘discard closed branches’, and ‘save dis-

carded branches’ options.

; KEMS - KE Multi-Strategy Tableau Prover,

Problem Configure Help

KE Multi-Strategy Tableau Prover

Computer Science Department - University of Sdo Paulo

Figure F.1: KEMS main window.

7 h Prover Configurator

Prover configuration
Logic hame: Classical Propositional Logic -
Strategy name: SimpleStrategy -
Number of times to run each problem: 1 -
Maximum number of minutes to run each problem: 1 -
Problem analyzer name: satss -
Signed formula sorter: InsertionOrderSorter -
Save formula origins [[] Discard closed branches [[]5ave discarded branches
Prover configuration list for Several Problems Runner

Add selected prover configuratio... Add all Remove selected configurations | Clear list
Empty prover configuration list

Figure F.2: Prover Configurator window.
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F.2.2 Choosing and Running a Problem

To run the first scenario (run a problem that is in a file with one prover configuration)
you must first configure the prover. After that you must choose on main window menu bar
the Problem option and then click on the Instance - Choose, Run and View Proof of

a Problem Instance option. Next you perform the following actions:

1. choose a problem file (you can browse directories on the Open window until you find

the desired file);
2. run the problem (by clicking on the Run button);
3. browse the proof.

Later we will describe how the user can browse the proof.

F.2.3 Editing and Running a Problem

The second scenario, edit a problem and run it with one prover configuration, com-

prises the following:

1. open the Problem Editor (see Figure F.3) by choosing main window menu bar

Problem option and after that clicking on Editor;
2. type the problem on (or load it from a file to) the Problem Editor window;
3. configure the prover;

4. run the problem (choose Problem Editor menu bar Run option and after that click

on Run this problem);
5. browse the proof.

The user can enter a problem either using SATLIB CNF format [101] or in an extension
of the format used in [38]. To enter a problem (either in the Problem Editor window or
when editing a problem file in any text editor) using the extension of the format of [38],

one must provide a list of signed formulas. Each line can contain at most one s-formula.
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Comment lines start with a #. A signed formula is a sign followed by a formula. The
allowed signs are T (true) and F (false).

Formulas can be atomic or composite. An atomic formula is a string of letters and
numbers initiated by a letter. Composite formulas have a connective and zero, one or two
subformulas (which are themselves formulas). The notation for composite formulas is the
common infix notation. For zeroary connectives, a formula is its Connective. For unary
connectives, Connective Formula. And for binary connectives, Formula Connective
Formula. Parentheses are used when necessary to establish precedence.

The allowed connectives are:

zeroary - TOP and BOTTOM;
unary - ! (not), @ (consistency) and * (inconsistency);
binary - & (and), | (or), => (implication), <=> (bi-implication) and + (exclusive or).

The following is an example of a CPL problem:

T A <=> (B&!C)
T TOP-> !(A|D)

F BOTTOM | (!D)
And here we can see an example of a LFI problem:

T A <=> @(B&!*C)
T TOP-> !(A|@D)

F BOTTOM | @(!D)

In mbC and mCi, ‘*A’ is translated into ‘!@A’. The previous problem can also be
submitted to a CPL strategy: ‘@A’ formulas will be translated into ‘TOP’ and ‘*A’ into

‘BOTTOM'.

F.2.4 Running a Problem Sequence

For the third scenario, running a sequence of problems with a list of prover configura-

tions, we have the following steps:
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Problem Editor *
File Text font size Run

Here wou can adit a problem...I

Figure F.3: Problem Editor.

1. configure the prover (here it is sometimes useful to create a list of prover configura-

tions in the bottom part of the Prover Configurator window?);

2. open the Several Problems Runner window (see Figure F.4) by choosing main win-
dow menu bar Problem option and after that clicking on Several - Choose and

Run Several Problems;
3. choose problem files (see below) one or more times;

4. run the problem sequence (choose Several Problems Runner menu bar Run option

and after that click on Run problems);
5. wait until KEMS finishes all problems with all selected prover configurations*.

The results window show some extra information about the proof such as proof size,
time spent, proof tree height and problem size.

To choose one or more problem files you must:

1. click on the Choose one or more problem instances button;

3For other scenarios only the currently selected prover configuration (PC) is used — the list of PCs is
not taken into consideration.

4You can also choose Several Problems Runner menu bar Results window option and after that click
on Show current results option to show a partial results window (more recent results appear on the
top) that will be updated as new results are obtained.



F.2. SCENARIOS 126

—
[ several Problems Runner
Run Problem List Results window

Choose one or more problem instances

Chosen problems:
fhome/ kurumin e/ kems. /generated/ cpl/ php_several_formulas; PHP_D1.prove|

/home/ Kurumin/workspace,/kems.problems, problems/ generated/ cpl/ php_several_formulas;/PHP_02.prove
/home/ Kurumin/workspace,kems.problems, problems/ generated/ cpl/ php_several_formulas;PHP_03.prove|

Figure F.4: Several Problems Runner window.

2. browse directories on the Open window until you find the desired files. If you hold

the ctrl key you can choose more than one file;

3. click on the Choose button to add the selected files to the problem list.

F.2.5 Browsing a Proof

After a proof is obtained, a window such as the one in Figure F.5 is opened. On the
left side there is an interactive proof viewer. On the right side we have a graphical proof

viewer.

Interactive Proof Viewer

The interactive proof viewer (IPV) allows the user to see one branch at a time. The
IPV shows a list of signed formulas. The currently selected branch is highlighted in the
graphical proof viewer and identified in a button on the top of this list. By clicking on
this button it one can see more information about the branch.

The window that is opened to show more information about the currently selected
branch displays the prover configuration used to run the problem, a valuation (when the
proof tree is open), and statistics about the proof.

If the user clicks with the left mouse button on one signed formula button, that s-
formula is highlighted as well as all other s-formulas that gave origin to that s-formula. If
the user clicks with the right mouse button on one signed formula button that s-formula’s
immediate origin (rule, major premise and minor premise) is shown.

Whenever there is a (PB) rule application, instead of one s-formula button, two s-
formula buttons appear on one line: one for each (PB) s-formula. One of the two s-

formula buttons is highlighted — the one which is in current branch — and the other is not



F.2. SCENARIOS 127

highlighted. If the user clicks on the unselected s-formula button, the IPV then shows the
leftmost branch that includes that s-formula.
Whenever IPV shows a closed branch, a button that shows an ‘x’ symbol is included

as the last button of the list of s-formula buttons of that branch.

Graphical Proof Viewer

The graphical proof viewer (GPV) starts by showing a graphical representation of the
proof. Initially, circles are presented in the place of s-formulas. This graphic gives us
an idea of the proof form, how many applications of (PB) were necessary, how many s-
formulas were included in the proof, and so on. The ‘x’, ‘" and ‘[J" symbols that appear
in the end of every branch denotate, respectively, that a branch is either ‘closed’, ‘open
and completed’, or ‘open and not completed’.

If the user clicks on GPV’s area with the right mouse button a menu will appear

allowing the user to set or unset some options and to perform one action:

e if the ‘show circles’ option is set, GPV shows circles as elements of tableau tree

nodes. If it is unset, GPV shows s-formulas;

e if the ‘show circles’ option is unset and the ‘show numbers’ option is set, a unique
sequential number is assigned to each s-formula (and show at the right of the s-

formula);

e if the ‘show circles’ option is unset, the ‘show sign marking used formulas’ option

Y

is set, and the tableau is closed, a ‘*’ sign is assigned to each s-formula effectively

used to close the tableau (and displayed at the right of the s-formula);

e if the ‘change parameters’ action is selected, a window with some GPV and IPV pa-
rameters is exhibited. If the user changes some parameter(s) and clicks the ‘Update’

button, both viewers are refreshed with the new values for the changed parameters.

After setting parameters the user can scroll the proof using the horizontal and vertical
scroll bars (that appear in GPV depending on GPV’s width and height parameter val-

ues). It would be interesting if these parameters could automatically adjust themselves
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according to the proof object and other GPV parameters, but that does not seem to be

a trivial task and was not implemented in KEMS current version.

MSTP Proof Viewer #2: A proof of C:kemstemplkems.exportiproblemsigeneratedicpliphp_several_formulasiPHP_05.prove
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Figure F.5: A Proof Viewer window.

F.2.6 Command-line Sequence Runner

We will not describe in detail here but it is possible to run a sequence of problems
from command line without opening KEMS graphical interface. A sequence file such as

the following must be given as input:

parser=satsb
savelrigin=false
discardClosedBranches=true
saveDiscardedBranches=false

times=1
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timeLimit=3

problems=
problems/generated/cpl/php_several_formulas/PHP_08.prove
problems/generated/cpl/php_several_formulas/PHP_09.prove

problems/generated/cpl/php_several_formulas/PHP_10.prove

strategies=
MemorySaverStrategy
SimpleStrategy

#BackjumpingSimpleStrategy

comparators=
ReverseInsertionOrderComparator
OrComparator

TrueComparator

run

The sequence file above tells KEMS to run 3 PHP instances with 6 strategy-sorter
pairs (all possible combinations of the 2 strategies and 3 comparators listed). One strategy
name has a ‘#’ character before it. This character is used to mark a comment so this

strategy name will not be used by KEMS.
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