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Abstract

This chapter deals with all utilities (translator, comparator, ...) of BPA DAS which enable easy
use.
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Compare 2 MCS files

Comparison of two set of minimal cuts

Introduction

MCSis abbreviation of Minimal Cut Set.

di f f isthe name of historical program that compare 2 files.

Di ff MCS alowscomparison of 2 minimal cut set.

A simple file comparison doesn't allow efficient MCS comparison, for two reasons:

* There are many different save/diplay formats.
 Order inside MCSis not unique (no order, lexicographic order, increasing probability, ... )

This utility has been improved in last version, it can a'so compare Minimal Sequence Set. Files format specify if data
must deal with minimal cuts or minimal sequences.

Different formats

Sets of minimal cuts can come from different sources.

This utility can read following formats:

* CeciliaARBOR - Export of minimal cutsinto Text format [ *. t xt ]

Example 1.

Docunent produit par CEC LI A ARBOR
COUPES M NI MALES
<DATE>07/ 03/ 06

COUPES M NI MALES D ORDRE ( 1 2 )
COUPES M NI MALES
Nungéro Cccurrence Nom Conmentaire Loi Périodicité Tenps d' exposition Propriétés Attributs

1 0. 000E00 bt_2.panne exponential 1.000E-06 - - U
equl. cst 10. panne exponential 1.000E-06 - - U

2 0. 000EO0 equl.cst10. panne exponential 1.000E-06 - - U
equ2. cst 10. panne exponential 1.000E-06 - - U

e CeciliaARBOR - Export of minimal cutsinto XML format [ *. xm ]
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Example 2.

<?xm version="1.0" encodi ng="1S0O 8859-1"?>
<! DOCTYPE EXPORT SYSTEM “file:///R\Site\App\Arbor\V3.7\data\properties.dtd">
<EXPORT>
<M NI MAL_CUT> <| DENTI FI CATION_LI ST .../>
<PRQJECT> <| DENTI FI CATION .../>
<SYSTEM> <I DENTI FI CATION .../>
<TREE CREAT! ON_DATE="06- Mar - 2006 19:16:45"> <| DENTI FI CATION .../>
<CUT>
<EVENT NANVE="Dbt _2. panne">
<EXPONENTI AL> <VALUE_PARAMETER VALUE="1. 000E- 06" ></ VALUE_PARAVETER>
</ EXPONENTI AL>
</ EVENT>
<EVENT NANME="equl. cst 10. panne" >
<EXPONENTI AL> <VALUE_PARAMETER VALUE="1. 000E- 06" ></ VALUE_PARAVETER>
</ EXPONENTI AL>
</ EVENT>
</ CUT>
<CUT>
<EVENT NANME="equl. cst 10. panne" >
<EXPONENTI AL> <VALUE_PARAMETER VALUE="1. 000E- 06" ></ VALUE_PARAVETER>
</ EXPONENTI AL>
</ EVENT>
<EVENT NANME="equ2. cst 10. panne" >
<EXPONENTI AL> <VALUE_PARAMETER VALUE="1. 000E- 06" ></ VALUE_PARAVETER>
</ EXPONENTI AL>
</ EVENT>
</ CUT>
</ TREE>
</ SYSTEM>
</ PRQJECT>
</ M NI MAL_CUT>
</ EXPORT>

» Aralia- Commandresult di spl ay products ... [*.nTts|*.seq]
With MCS format, Sequences gener ation (Generic) products aresult file in same syntax.

Example 3.

product s(MRS(' cst12.s.false')) =

{' equ2. cst 10. panne', 'bt_2.panne', 'equl.cst10.panne'}
{' equ2. cst 10. panne', 'equl.cst10. panne'}
{'bt_2.panne', 'equl.cst10.panne'}

end

» Sequences generation (Generic) with XML format for result file[ *. xm ]
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Example 4.

<?xm version='1.0" encodi ng="iso-8859-15" ?>
<seqgen>
<def i ne>
<target nane="cst12.s" val ue="fal se">
<param name="resul tset" val ue="m nseqs"/>
</target>
</ defi ne>
<abstract >
/* Order of products

*/
</ abstract >
<result>
<seg><tr 1d="1" evt="equ2.cst10. panne"/>
<tr id="16" evt="bt_2.panne"/>
<tr 1d="19" evt="equl. cst10. panne"/></seq>
<seg><tr 1d="1" evt="equ2.cst10. panne"/>
<tr 1d="19" evt="equl. cst10. panne"/></seq>
<seg><tr |d="16" evt="bt_2. panne"/>
<tr 1d="19" evt="equl. cst10. panne"/></seq>
</result>
<nodel >
<fl ow nane="cst12.s" donmi n="bool " orientation="out"></flow>
<state name="cst12.stt" domai n="{no_ok, ok}">
<init val ue="ok"/></state>

<event nanme="equ2.cst10. panne" >
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<l aw val ue="exponential (1. 0E-4)" aralia="exponential 1.0E-4" noca="exp 1l.0E-4"/></event>

</ nmodel >
</ seqgen>

Ther esul t set parameter in XML file enables to distinguish between minimals cuts and minimals sequences.
The alta-seq sequences generation with control automaton creates XML file compatible with thisutility. [ *. xm ]

Example 5.

<?xm version="1.0"?>

<l--

#sequences: 3

running tine:

-->

<sequences nane="sequences. mai n. aut omat onl" >
<sequence >

<transition event="equ2.cst10. panne" />
<transition event="bt_2. panne" />
<transition event="equl. cst10. panne" />
</ sequence>
<sequence >
<transition event="equ2.cst10. panne" />
<transition event="equl. cst10. panne" />
</ sequence>
<sequence >
<transition event="bt_2. panne" />
<transition event="equl.cst10. panne" />

</ sequence>

</ sequences>
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In order to launch a comparison between two sets of minimal cuts, use the Diff. M CS command.

The following window enables to select two files containing MCS to be compared.

Diff-MCS

First Winimal cut setfile

|E:1Pr0jecn8yste mMEYHNTHESE_CUT xml

L]

Second Minimal cut set file

|E:1Pr0jecn8yste mMEYNTHESE_CUT bt

[

Ok | | Cancel

Comparison result

If the two sets are equivalent, the following message id displayed:

Diff-MCs

Mo diff

If the are not equivalent, awindow diplays differences:

l =) Difference hetween twvo minimal cuts sets -

2 E E

IDifmes

Dife

E:“Project) Jystent, SYNTHESE_CUT.xml
E:ZProjecth Systen'cstlZ CUT.xnl

Size @ '€ 8 1= 'x 20

<

<
=
<
<
<
<
<
>
>
<

PANNE_Z8V_FILTRE_EZ
PANNE_ALTERNATEUR_EZ
PANNE_AUXILEC_3
PANNE_HYDRAULIQUE_HZ2
PANNE_REGUL_EZ2

PANNE_RESEAU ND
PERTE_CALCUL_BPN_2
PERTE_CALCUL_BPN_3
bt_Z.panne,equl.cstll. panne
equl. cstll. panne, equi, cstll. panne
El,EZ,E3,E4

Cutsthat arein the first file but not in the second one are noticed with a << sign.

Cutsthat are in the second file but not in the first one are noticed with a>> sign.

Command line

This utility can be launched without user interface with the following command line:
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<JavaPat h>/ j ava. exe -cl asspath <Tool sPat h>/ pl ugi ns/ MCSUt il .jar
dassaul t.ncslib. MesDiff <filel> <file2>

where

» <JavaPat h>: Javaingtalation directory
» <Tool sPat h>: BPA DASinstallation directory
o <filel> <fil e2>:the2filesto be compared
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Translation of MCS into Aralia equation

Translation of minimal cuts set into Aralia boolean formula

Introduction
MCSis abbreviation of Minimal Cut Set.
The Aralia is reference software in Safety community. This enables processing of boolean formulae with probability.

Each minimal cut is translated into boolean conjunction (AND gate). The set of minimal cuts is considered as a
disunction (OR gate).

In order to ease reading by Aralia or other softwares that can import MCS, minimal cuts are chuncked in fixe size
packets.

A separator character is used in order to create variables for each minimal cut and for each packet of minimal cuts.

Launching of translation

In order to launch trandlation, use the Tools MinCuts => Aralia command.

The following window enables to select an input file containing minimal cuts, and aresult file.

Tools MinCuts == Aralia

Minimal cut setfile

|E:1Pr0ject‘t8yste rmiSvsSafety! seq |

Resultfile

|E:1Pr0jecn8yste miSysSafety!.dag |

Convert options

Maximum size for one group (100 ﬂ
Group separator . ﬂ

| Ok || Cancel |

Theinput file containing minimal cuts must be in one know format described in previous chapter.
Options enable to define maximum size of each group (packet) of minimal cuts and separator character.

If an issue occurs during input file reading, an error message is displayed.

Tools MinCuts == Aralia

Error during canvert :
Error parsing MCS [ALL def, 'Op.def, '‘Safety.def

Command line
This utility can be launched without user interface with the following command line:
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<JavaPat h>/ j ava. exe -cl asspath <Tool sPat h>/ pl ugi ns/ MCSUt il .jar
dassaul t.ntslib. McsToAralia <input-file> <output-file>

where

» <JavaPat h>: Javaingtalation directory

» <Tool sPat h>: BPA DAS instalation directory

e <i nput-file>:inputfilecontaining minimal cuts
e <output-file>:resultfile

Default separator isthe dot '." and group sizeis set to 100.
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