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Abstract

This document is the user manual of Petri Netswith predicates module of GRIF 2022

User Manud 2/114



L

TotalEnergies

Table of Contents

1. Description Of the INTEITACE .......iiie et 6
1.1. Main window of the Petri Nets with predicates module .............ccoooiiiiiiiiiiii e, 6
2V 4 (To i oo N = PSPPI 7
1.3. Data EAItiNG TahIES ..vuiii i e e e e e 7
O I = T P 11

2. HOW 1O Create @ PEIFT NEL ...oeee e e et e et s e et n e e e et e e e eaanns 12
225 IR 5= 1 o B € T N 12

2200 St O 1 g o 1 o = =t P 12
2.1.2. INPULLING TIaNSITIONS . oevuiieieiieeei e e ee et e e e e e e e e e e e e e s e et e e et e e e et e e et e eean e eanaeeees 12
2.1.3. Inputting Upstream and DOWNSLIEAM ATCS .....cvvueeinieeiiieeeieeeeeeeeie e et eeeaaeeeieeeeeeeanaeeaneees 13
22N 1 g o La g o o I - - L 14
2.1.5. ENtEriNg COMMENES ...oeuuiiitieiieei e et et e e e e e e e e e e e e et e e e et e e et e e et e e et e e ean e e eaneeenneeenns 15
2.2. Configuring the EIEMENES ......ccuuiiiii it e e e e e e e e e e e e e e eanaeeeen 16
2.2.1. Configuring the PLaCES ........ciiiiiiii e e e e e e e e e e e e e eaes 16
2.2.2. CoNfigUIING the ATCS .. iiieeii et e e e e e e e e e e e et e e e e eean s 17
2.2.3. Configuring the TranSItioNS ..........ivueieii e e e e e e e e e e e e et e e e eanas 18
2.3, PELI NEL EXAMPIE e e e 22
2.4. Using repeated places (OF SNOMCULS) ....ovve.eieeieiieee e e e e e e e e e e e e e s e e e e e e et e e eaneeeanees 23
24,1, SEACH SNOMCULS ... eeeeti ettt ettt e e et e e e ettt e e e ettt e e e eat e e e e ettn e e e e enbn s e eeentnaeeaees 24
2.5. Page and group ManaQEMENL ...........eiuuueeeieeeieeeie e et eeet e e e e e et e eaa e e e e aeta e e e e ean e eat e eanaaeens 25

G V= TN ES R T === = ] =14 o 27
N T o 1 T PP PSP 27
3 o PN 28
G 5 N o ) 29
G0 I oo 1 1T o | N 31
3.5. Data and COMPUEBLIONS ........eieeitnet ittt et et e ettt r e e et e e e e b e e e e aaareeeaaa e eeenes 31

351 Edit datatables .....veeiiiei e 32
3.5.2. Parameters Aat@hase .......cvuuiiiiiiiii e 33
3.5.3. BALC COMPULBLIONS ....eeetieeeiti ettt et ettt e et e e et e e e b e e e e b as 33
B30 S 41 = o o 33
A € (o1 o PSPPSR 34
3t S T 1 PP 34
30 PPN 35
eI @ 1 T 111 = 1 Lo o PSPPSRI 35

B == = o1 VA Y [ PP PPPP 37
4.1. Copy / Paste / Renumber (WithOut SNOMCUL) ........couunieiiiiiieiiiii e 37
A.2. 0Ordinary COPY/PASIE .. .coeuiiieiii et 39
A.3. OVEFAIl CNBNGE ...t ettt et et et e e e e e e e eaaas 39
A4, SEIECHION ChANGE ...ttt ettt ettt e e et e et et e e e et e e e e aa e e enaan s 40
N T 01011 0| PP PP RPPPPT 40
A.6. MUITIPIE SEIECHION ...ttt et ettt e et e et e e e aa s 41
4.7. Selecting conneX (A0JACENE) PAITS .. ...vun ittt ettt e 41
A.8. ZOOM BN PAJE SIZE ... eeeiti ettt ettt ettt ettt ettt e e e a e e naans 41
e B 1 05\ 1= 42
4.10. GlUING/ASSOCIALING GraDNICS ...eeevueeeiti et e et e e e e et e et et e e e e et e e eeaaa e eens 42
T 13T USSPt 42
A.12. TaDIE ClEANING ...ttt e et e et e ettt e e e e et e e e era s 43
B R (011011 0= S PP 43
4.14. Document properties / Track change / IMages Management ..........vvveevneeeeiineeeei e 43
4.15. COMPAIE 2 JOCUIMENES ....eettueeiiite ettt e e ettt e e et e e et et e e e e et e e e ee bt e e e eebe e e e eeta e eeeebeaaeeenbeaeeees 46
4.16. Files Of the dOCUMENES .......uiiii e e e e e e e e e e et e eaneeee 47
A.17. HYPONESIS ..o ettt 48
S o (0 £ AN o oo PP 48

B TR PAIAIMELEN'S ..ot ettt e ettt e e et e e et et e e ettt e et e et e e e e et e e e e aba e eenes 50
LI I 1= o o PPN 50

User Manud 3/114



L

TotalEnergies

O N A 1 o0 (== PP UPPRUPPRN 52
L3 O = o o PP 52
6.2. USE Of the @ITDULES .....vuiiiiiii e e e e et eaeaa e 52

A= o1 F= V7 T P 54
A5 T O = o o PP 54
472 ¥ L= SRR 55
G T O] 11T | = {00 T 56
PrOfIE LADIES et e 57

9. Statistics and Setup Of Variables .. ....coeeiiii e 59
O.1. Definition Of StAISHIC SAIES .. ovvuiiie e e e e 59
9.2. Configuration of statistic states (Or VariableS) .........coouueiiiiiiiiei e 59

9.2.1. TYPES OF SEALISHICS ..eeeveieeeeii ettt ettt ettt e et e e e et e e e e et e e e eeba e eeees 60
9.2.2. COMPUEBLTION TIMIES ...ttt ettt ettt ettt e e e e e e et et e e e eaba e e e enanns 60
SR B o 1= (0o =01 ST PP PRSPPI 61

10. SIMUIALTON INTEIACTIVE . .utiti e e e e e e e e e e e e e e e e e s e et eaaaas 62
0 I O g 11 oo [UTox 1 o o PSP 62
10.2. SIMUIBLTON PANEL ...ttt et e et e et e e et e e et a e e e e 62
10.3. SIMUIBLTON NISIONY ..oeve ettt ettt e ettt e e et e e e et e e e e na s 63
10.4. SIMUIEioN SChEAUIET ... ... o e e 64
10.5. Configuring the SIMUIBLTON ........couueiiiii e 64
10.6. ColOUr COUE / LEGJENM .....uieiiiii ettt ettt ettt et e et e et e e e et e e e eba s 65
O A =0 ] 1 ] o PPN 65
10.8. Automatic firing of transitions With zero delay .........c.oooieiiii i 67
10.9. Probability firing for transitions with fireon demand ..o 68
10.10. SIMUIELTON WIth GrOUDS ... e ettt e e e e et e e e eanas 68
10.12. DYNAMIC FIBIAS ...t et e e e e e et e e e e e e eeanns 69

R O3] o]0 = o) £ PSPPI 71
12.1. MOGCA COMPULBLIONS ....eetteetieett ettt et et e e et et e e et e eeaa e et et e e et e e et e et an e eaneeat e aebnaeeanaenes 71

11.1.1. Configuring the COMPULBLIONS .........ceuuiiii ettt e e e et e e e e e e aees 71
11.1.2. Reading the FESUILS ......eiiie et e e et e eaa e 75
12.2. COMPULE MBNAGET ... etnetieeteet ettt et et e ea e ea e e et e et e et e et e ea et e e e e e ea e eateen e en e et e et e ebeenaenns 76
R B =) G 2T o PP 77
11.4. BALCH COMPULEBLION .....eeteeiti ettt e ettt e et et e et e e et e e et e e e aa e e e st e e ea e e et e e eanaeeaneaes 78
11.5. Preparation Of CAICUIBLIONS ..........oiiuiiii ettt et et e e e et e et eean s 79

R ST oY = PP 80
12.1. EQIt CUNVES WINAOW ..eeveieiiiiis ettt sttt e et s e e et e e e et e e e e et e e e e et e e e e et eeas 80
12.2. SElection Of rESUILS WINGOW ......oiieiiiei i e et e e et e e e et e e eenenns 82

12.2.1. Curves from data in reSUlt-Dank ..............oiiiiiiiiiii e 82
12.2.2. Comparative curves from datain results hank ............ccoooeiiiiiiiiiiii e, 82
12.3. EXAMPIES OF CUINVES ..oeiieiiii et e e et e e e et e e e et e e et e e ean e eanees 83
12,31 AVAITBDIITY Leneeeiii e 83
2 7 1111 T G 4= o S 84
12.3.3. FiXed SiZ€ HiStOGIaM .....uiiiiiiiiieii e e e e e e e e e e e e et e e e e et e e e e ean s 84
12.3.4. Equiprobable Classes HIStOgram ......ccuuiiiiiiiii e e e e e e e 85
12.3.5. Defined Interval HiStOgram ... ....oiiuueiii e e e e e e e e e an s 85

13. Database Of ParamMELEr'S ... ouvuiiii ettt et e e e e e e e e e e e e e e et e e e e e et e e e 87
13.1. Format Of the databases ..........veiiieiiii e 87
13.2. CONNECE 10 8 JAADASE ... .eevt ettt e e e e et e e e b 87

13.2.1. ConNECioN t0 @ CSV Il .oeuuiiiiiii e e e 88
13.2.2. ConNECtioN t0 @ XL S fil@ ..uiiiiiii e 89
13.2.3. Connection to a database (with @ JDBC CONNECLION) .....ucvvvneviiieiieeciieee e e e e e e 20
13.3. Import parameters from a connected datalase ..........cceuviviiiiiiiiie e 91
13.4. Update of the parameters from the database .............oevviiiiii i 92
13.5. Rebuild of the links to the dataDase .........coovvviiiii e 93

T, SAVE ..ottt e et et e et et e e e e e e e ern e 94

14.1. DOCUMENT tEMPIBLE ... eeiti ettt ettt ettt ettt e e e e et e e e e et e e e e et e e e enaans 94

User Manud 47114



L

TotalEnergies

I = I OSSR 96
I R (= U PP 96
B O =~ PR 98
T I o <SSP 98
T 1) 1 o S 99
Lo O =0 oI (1 o 99
ST T | PSP 99
15.3. SAVE IN RTF fIl@ i et 104
16. Options of GRIF - Petri Nets With prediCates .........ovuiiiii i 106
L6, 1. OPLIONS .. eettneeeiti ettt ettt ettt e e ettt e e et et e e et e e e e b e e aaa s 106
T (= oL = o] 106
R R € =] 1T ox PSPPSR 106
16.4. DIgItal FOMMBL ... ettt r et e e 107
16.5. COMPULALTIONS / RESUITS ....eeeeieieeii ettt e e et e et e e b 107
3 . o - 107
G A I = o) 1 107
G S T o 108
IR I 1o o= I - - 108
G300 0 TS 4 11 =1 o 108
G 0 I O O Y- PR 109
N ] = PP PRPTPR 110
17.1. Hazard Rate N(L) ULITS ...eeeeiieee et 110
A 1= o = = o PRSP 111
A o T3 - | 112
17.1.3. POIYNOMIAIS 1A ..ceeveiieiii et e 113

17.2. Moca seed testing ULHTTAIY ........ooeeiinieeii e e 114

User Manud 5/114



<=

TotalEnergies

1. Description of the interface

1.1. Main window of the Petri Nets with predicates module
The main window is divided into severa parts:

 Titlebar: Thetitle bar shows the names of the module and file being edited.
* Menu bar: The menu bar gives accessto all the application's functions.

* lcon bar (shortcuts): The shortcut bar isan icon bar (horizontal) which givesfaster accessto the most common
functions.

» Tool bar: Thetool bar (vertical) enables you to select the elements for modeling.
* Input zone: A maximum amount of space has been left for the graphical input zone for creating the model.
» Tree: A treeis between input zone and tool bar. It enables to walk through pages and groups of the document.

» Template: Templates are hidden behind the tree. They are grouped in two files following the save directory
(User or built-in directory).

Set of tables: Tables are gathered in "hidden" tabs on the right.

GRIF - Predicates Petri Nets Module - [2016] - PPetril jpp [ =] a2l

File Edit Tools Document PetriNets Dataand Computations Simulation Mode Group 2
Paset[+] [3] pomal~]wr| [B[<[m]a]a] [» [e] [g]z]=] a[x][n]s]a[e]2] [F[2]7] [I][#]n|
o [ WJ D21 [2] [»]«]1]

— 49 : L: Attributes rf;i Simulation rResults |

3 3 PPetni : | W™ Parameters r [F] Tables r “L Profiles

oo : : ®Plaoes | = Transitions ‘ ["1 Variables

[ Page 1

@ Number ‘ Name | Automatic |Initia|t0kens
| =

=3 Templates

— || & =3 Tempiates wser dir)

— o= ] Templates (built-in dir.}
md

Name Location

1
%

= I I D]
‘ [3 PPetritipp || [ Petri_3Eq.jpp |

User Manud 6/114




=

TotalEnergies

1.2. Vertical Tool bar

Each model used for operating safety has its own icons. All the Petri Nets graphical symbols are shown on the
vertical icon bar on the left of the input window.

ERES

[ B8 @ W] L]|RO

The vertical tool bar contains the following items:

 Placesrepresented by circles.

» Transitionsrepresented by rectangles.

» Upstream and downstream arcs represented by arrows.

» Repeated place (Shortcut) to create links between several parts of the same model (on different pages or in
different groups).

» Comment to add text directly on the chart.

 Affichage dynamique to display the value of an element in the model.

* Local data create variables linked only to one part of the model.

» Chartsto draw curves representing computations on the model.

» Simulation to switch to simulation mode.

1.3. Data Editing Tables

1. Description of the Tables

To create or modify data (parameters, variables, etc.), tables are available in the Data and Computations menu
and in tabs at the right of the view. All the GRIF 2022 data tables operate in the same manner.

Q] It is possible to edit all tables in another screen using Data and Computations - Editing tables (new
windows) menu.

The data editing table/pandl is divided into 3 parts:

e The upper part consists of atoolbar;

User Manud 71114
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» The main part containing the data table.

* Thebottom part indicating what the selected datais used for. Thistableisavailable only if the given datacan be
used by another data. The first column of this table indicates the name of these elements, the second indicates
their location in the document (page, group). A click on aline from this lower table will open the page where
theitem islocated and select it.

Here is an example illustrating the parameter table

¥ Parameters E=mEon
B |8 v B | (7 | HH| ||| w
Domain MName Description Value
Float Lambda Failure rate 1.0E-5
Float Mu Repair rate 0.0
Bool Condition Comdition to start a..[false
Name Location

Different actions are available depending on the type of data displayed. Below is a non-exhaustive list of actions
that can be found on the data tables.

F-"|'| Savesthetablein atext file.

Import data from another Petri12 model or from CSV file.

Opens the column manager (cf. Section 1.2, “Column manager”).

Displays a panel for searching or filtering data (cf. Section 1.1, “Filter and sorting data”).

When the display selection button is pressed, a click in the table leads to the selection in the
input area.

Find and/or replace expression in the table .

Edit the selection.

Multiple modifications made to all the selected data.

S M = &) 6| 1| A

Permit to merge datain a unique data.

Ben Creates new data.

+ Create the number of data indicated by user.
@ Duplicate the selected data (ask a new name)
» Deletes the selected data (one or many).

1.1. Filter and sorting data
The filter panel enables you to display only what is necessary in the data table.
It consists of a search part: the text entered is searched in al the cells of the table, only the lines whose text is

present are preserved; and an advanced filtering part allowing to consider finer criteria according to the different
fields of the data. It is possible to combine several filtering criteria, as below:

User Manud 8/114
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Creation of data filter @
Relationships on conditions: ® AND (' OR Add a criteria:
“u’alue |V‘ |greaterthan |" |‘1.D
‘Name |V‘ |comains |V‘ |a

| oK I Cancel |

Select AND or OR to choose the type of association between each line (filter criterion). A line is a Boolean
expression divided into 3 parts:

1. thefirst isthe column on which the filter is used;
2. the second is the comparator;
3. thethird is the value to which the data will be compared.

If the Boolean expression istrue, the data will be kept (displayed); otherwise the data will be masked. When the
filter is enabled its value is displayed between < and >.

The datain a column can be sorted by double clicking the header of this column. The first double click will sort
the data in ascending order (small triangle pointing upwards). The second double click on the same header will
sort the column in descending order (small triangle pointing downwards).

'J The choicesthat are made are kept on the current document. They will be reapplied when reopening your
document and do not affect other documents in the application.

1.2. Column manager

A table can contain many columns and to improve its readability it is possible to choose the columns that will be
displayed aswell astheir order. To do this, click on the Columns Manager button, the following window opens:

Gestionnaire des colonnes @

Sélection des colonnes & afficher et leur ordre.

[w|MName

[w]Value
[_|Description

[ Linkedto
[w]Dimension
[|Last database

[ Activate uncertainty

4]

Désactiver le tri des données.
[ ] Les données seront affichées dans I'ordre de la
création

| OK I Annuler | Aide ‘

You can choose the columns to be displayed by selecting (or deselecting) the corresponding check boxes. The
arrows on the right are used to move the columns up or down in the list to choose the order of the columns. The
Disable data sorting check box disables the data sorting. Thisimproves the application's performance with very
complex models.

';)] The choicesthat are made are kept on the current document. They will be reapplied when reopening your
document and do not affect other documents in the application.
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1.3. Multiple edition

To modify data, ssmply double-click on the cell to modify. When several lines are selected (using the CTRL or
SHIFT keys) changes can be made to all the selected data by using M ultiple changes. A window then opens to
allow you to make these changes.

Multiple changes @

Multiple changes of Parameters

Field Value
Domain Bool -
Mame =
Description
Value false -
Dimension Boolean =
| oK | cancel | Help |

Items which cannot be modified are greyed. The white lines indicate that the selected data does not have the same
value for the field in question. A new value can be entered which will be taken into account for all the selected
data. The lines with no background colour indicate that all the selected data has the same value for this field (in
this example the selected datais all "Float"); they can be changed to give a new value to al the selected data.

2. Table accessibility

As mentioned above, the tables can be accessed via the Data and Computations menu; in this case, each table
isdisplayed in a separate window.

To avoid having too many windows open, all the tables are grouped together in tabs on the right-hand side of the
application. This area can be hidden/displayed using the small arrows above the input zone.

Qe [« I [+ [%] [w]e]8]s

(])l“ Parameters |
K - = =
ol < ®| @\ v 8| %
Domain | Name Description ._Dime...
|Bool Param_1 |Boole...
Bool Param_2 Boole...

It is possible to choose the tables in this zone by right clicking on the tabs. A contextual menu appears, in which
the user can select the tables s/he wishes to display.

™ (1) Places
¥ B Transitions
¥ [T variables
¥ " Parameters
¥ [[7| Tables

¥ L Profiles

¥ &1 Simulation
[ Results

User Manud 10/ 114
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1.4. Tree view

i Filtre

[T MySystermn.
¢ [ Page 1
[ Gm1
o~ ] Sub-Grp1
o= ] Grp2
] Page 2
] FPage 2

e

To help users to walk through the document (pages, groups and sub-groups), atreeis available on the | eft of the
application. By default, every element is displayed, you can use Filter buttonin order to select elements you want
to display or not.

Y ou can expand or collapse a node in arecursive way with aright click on the node.

As explained for tables on the right, you can "hide" the tree.
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2. How to create a Petri Net

2.1. Entering the Net

2.1.1. Inputting Places

To input the different Places, select the corresponding symbol on the symbol bar. A new element is then created
each time you click the mouse on the graphical input zone. Each of the placesin the model has three parameters:

1. A number: Located in the centre of the places, they are automatically incremented. These numbers are the true
identifiers of the places which will be used by the computation engine. This is why two places cannot have
an identical number.

2. A label: A default label is assigned to each place ("Pli" for Place number "i"). Since each place normally has
avery precise meaning for the user you are strongly recommended to assign alabel which is more mnemonic
than that given by default. This enables you to locate yourself better in the model and in the resultsfile.

3. A number of tokens: By default it is equal to zero for each place created. In a Petri Net the presence (or not) of
atoken in a place normally corresponds to the presence (or not) of a specific status for one of the components
in the system modelled by the Petri Net. All the tokens present at a given instant (Petri Net "marking") thus
correspond to the global status of the system studied. The change in this "marking" is the dynamic aspect of
the system.

0

i
fts=0

9

iz
ftr=0

©

P13
Jts=0

2.1.2. Inputting Transitions

To input the different Transitions, select the corresponding symbol on the symbol bar. A new element is then
created each time you click the mouse in the graphical input zone.

In a Petri Net, the Transitions model the events which may happen at a given moment on the system studied
(failures, tests, maintenance, etc.). Firing the transitions modifies the marking of the places to which they are
linked by the arcs (upstream and downstream). Thisis used to simulate the system's dynamic behaviour.

When created, each transition has a default name ("Tri" for the transition entered in the ith position). Unlike the
places, the transition number is unimportant since it is not used in the data file generated for the computation
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engines. You are therefore highly recommended to assign them a mnemonic label (more than for the places) (cf.
Section 2.2.3, “Configuring the Transitions”).

IT
f

Tl
exp 163

T
i

i
=

f

hirs
exp 1623

o

pts=1

2.1.3. Inputting Upstream and Downstream Arcs

The "upstream arc" function describes part of the transition validation conditions (the other part is handled by
the "guards' - cf. Section 2.2.3.4, “Guards tab”). They define the marking necessary for the upstream places to
allow the transition to be fired.

The "downstream arc" function describes what happens at token transfer level when the transition is fired.
To input the upstream or downstream arcs:

1. select one of the two corresponding icons on the symbol bar:
« the"single arrow" which is used to input only one arc at atime or
* the"double arrow" which is used to input as many arcs as you wish.
2. select astart Place (respectively a Transition) by clicking on it with the left mouse button

3. drag the mouse (without releasing the button) to the final Transition ( respectively the Place) and release the
button.

It is the order "place" => "transition" or "transition" => "place" which determines the type ("upstream" or
"downstream") of arc entered.

Theresult obtained isshown in thefollowing figure. Upstream arcs have been drawn between place 1 and transition
Trl, then between place 2 and transition Tr2, and downstream arcs have been drawn between transition TR1 and
place 2, then between transition Tr2 and place 3, etc. It must be noted that, unlike the "Reliability Networks, there
are no bidirectional arcs for the "Petri Nets'. However, it is often the case that a downstream arc must be drawn
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between the same place and the same transition. In this case they can be superimposed and give the illusion that

they are abidirectional arc but in fact they are two separate arcs.

Allows to
break the arc

.

Notes:

1. For reasons of model appearance or legibility it may be useful to break down an arc into several parts. To do
this, select the arc then move the small red square located in the middle of the segment.
2. Itisaso possible to straighten an arc using the command: Tools - Straighten arcs.

2.1.4. Inputting Local Data

To add local data to the model, select the corresponding icon on the task bar then click left at the point on the

model where the dataisto be placed. A window then opens:

Ed Local data ==
Add a graphical tool for:

% anew data
{_} an existing variable

Domain (+) Mame = Definition / Initial value Walue | Obs...
) an existing parameter

Domain (+) Mame = Description Dimensian
oK | Cancel Help

This dialogue box gives three choices:

1. Create new data: opens awindow where then you can create new data or a new parameter.
2. Use an existing variable: creates agraphical representation of avariable.
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3. Use an existing parameter: creates a graphical representation of a parameter.

Once created, local datais represented as follows:

Variable

Name

~

[

Domain

R

“warl

1.0

\

Current
value

Parameter

Name

\
‘Pamm1
Domain —=»5 :EI

falze

Shows that it
Is a parameter

Value

Click right on the local datato accessits properties. Some fields can be modified in this manner: Name, domain,

initial value, etc.

g

on prototypes).

ki Local data =]

Properties

Field Value
Domain Float -
Mame Lambda
Description 1
WValue 0.001 I
Dimension Other
Linked to
Intern for prototype [
Initial value in prototype -
Location

Mame Location
t_Eqi_Failure Page 1
t_Eq3_Failure Page 1

Localize data
0K I Cancel | Help |

2.1.5. Entering Comments

Thefieldswherethe term "prototype" appears are only used to create a prototype (cf. appended document

To add a comment anywhere on the model, simply click on the pencil icon and position the cursor in a graphical
entry zone. The Comment dialog box opens and you can then enter your comment.
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:j The"%" sign isaspecia character and you have to typeit twice for asingle "%" to be displayed.

-

Prod MAX_A
50.0

e ™\

Ead Comment =

This the 1st part of the system

OK Cancel Help
B B
L R w/
roduction_ Reparation_A
50.0 Jets=0

L5 4
*-Th:'s the 1st part of the system -i

2.2. Configuring the Elements

All the graphical elements can normally be edited with a double-click on them or using the Edit - Properties
menu, or using the shortcut Alt + Enter .

2.2.1. Configuring the Places
The various place parameters are entered as follows:

» Select the place using the right mouse button. A small panel then opens containing three fields to be filled in.
« Enter the place Name (optional but highly recommended). This description is"Pli" by default.
* Where necessary, change (carefully) the place Number . Other safer methods are described below.

 Enter the number of Tokensiinitially present in the place in question. This can be done manually but clicking
the small black triangle is much easier.
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J The Prototype part is only used to create prototypes (see prototypes appendix).

.~

E Properties =
Number _1 '
Name ( [_] Automatic ) |Work_A
Tokens 1 1 -
-- Prototype --
E:: aEndA Intern for prototype O
! Production_Al= ProdMAX_A,
RepairTeam_|OK = tiue )
Initial value in prototype 1
Repair_Start| A
drc O
7 RepairTeamn_0OK OK Cancel [ Help

! RepairTeamp_OK =

~
:/3 :I
w/
This the 1st part of the system  Reparation_A

Jets=0
2.2.2. Configuring the Arcs

By default, the Weight of all the arcs (upstream and downstream) is "1". However, this can be modified. To do
this, click right on the arc relevant concerned to display the editor shown below.

ki Properties ==
Weight |1 | - |

[

oK | car?
1
0 -
1
2
3

Clicking the small black triangle displays some possible values which can be selected with the mouse. For the
downstream arcs, the weights are always positive and correspond to the number of tokens which will be added to
the downstream place when the corresponding transition is fired. For the upstream arcs there are three cases:

* Weight strictly positive: these are "normal" arcs which validate the transition when the number of tokensin the
upstream placeis greater than or equal to the weight of thisarc. When the transition isfired, anumber of tokens
equal to the weight of the arc will be removed from the corresponding upstream place.

» Weight strictly negative: these are "inhibitor" arcs which inhibit the transition when the number of tokensin the
corresponding upstream place exceeds the absolute value of the arc weight (e.g. 3 tokens for a weight of -3).
This type of arc is graphically represented by a dotted line and does not modify the marking of the upstream
place when the transition is fired.

» Weight "0": it isan arc which empties the corresponding upstream place when the transition is fired (whatever
the marking of the upstream place before it isfired).
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2.2.3. Configuring the Transitions

Entering the various transition parameters is more complex than those of places since it requires a good
understanding of the MOCA-RP application's possibilities. You are highly recommended to consult the manual
at this stage of the operations!

Click right to select the transition concerned. A dialogue window appears. The top part enables you to modify the
Name and | D of the transition. The other part consists of 5 tabs for configuring the transition's behaviour.

2.2.3.1. Delay tab

ko Properties of ‘Transitions' - Trl @
Number 1
Name ( [v] Automatic ) Tr1

l/DeIay rFire rGuards rnssignments rDescription rDtIIers |

Law |Exponentia| |V|

Parameter(s)

Rate (A, b, .. ) 1E-3 || |

[] Transition with memory

[_] Dynamic transition

| OK I Cancel | Help |

The Delay tab indicatesthe transition delay law. Select the desired law, and then enter the parameters of thelaw. In
this example the default law is"Exponential" with 1E-3 as a parameter. For the parameters, you can enter avalue,
aname (aparameter) existing in the document, or anew name. In thislast case the following window will appear
to ask for the value and the domain. In the example, Lambdais a Real Parameter (invariable) with value 0.001.

Itisalso possibleto use aVariable in the case of dynamic reliability.

|4 Variable/Parameter creation @
Type |‘u’ariab|e |v|
Domain |Float |v|
Value |0.1| |v|
| OK I Cancel | Help: |

The Transition with memory option: Once the transition has been configured you still have to specify what
happens when the transition is "inhibited" before it can effectively be "fired". This parameter is very important
and two very different cases must be considered:

e Case 1: When the transition is inhibited, this indicates that the corresponding event can never happen (e.g.: an
"old" component is replaced by a"new" one before it fails ==> the old component can now never fail). In this
case, when the transition becomes valid again, it represents a new event (e.g.: failure of the "new" component)
which has nothing to do with that which was "nipped in the bud" before it could happen. It is thus necessary to
simulate a new firing delay for the transition: the transition has "no memory" of what happened previously.

e Case 2. When the transition is inhibited, this only indicates that the corresponding event is temporarily
"suspended" (e.g.: acomponent repair is stopped dueto it being night time ==> the repair will continue where it
|eft off the next morning). In this case, when the transition becomes valid again, this only means that the delay
relative to the suspended event continues. We must therefore use the delay which remained at the time when the
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transition was inhibited as the new delay before the transition is fired: the transition must retain the "memory"
of thisresidual delay. The choice is made by selecting (or not selecting) the Transition with memory check box.

You may need to erase memory, do to this you can input a condition to keep memory . If this condition (an
expression) get "false”, thememory is"lost" and anew delay will be computed the next timethe transition becomes
valid.

Dynamic transition option enables to recalculate the firing delay of the transitions even if the transition is not
validated. Indeed, without this option when the lambda of the law changes, the delay is not revaluated as long
as the transition is not invalidated and then re -validated. A dynamic transition has the peculiarity to recalculate
are its delay when the parameters of its law are modified. The new delay is calculated in function of the duration
already spent.

There is multiples laws available to represent a delay on atransistor, listed below (the laws from MOCA-RP, so
directly explained in the documentation of MOCA-RP, are annotated with an asterisk *):

e The exponential law*

e The exponential law + WOW*

» Thelaw "In advance schedule times"*

e Thelaw "In advance appointed times"*

e Thenormal log law*

e The specia laws*

* The uniform law*

e Thetriangular law*

¢ TheWeibull1 law*

e TheWeilbull2 law*

» Thetruncated Weibull1 law*

e Thetruncated Weibull2 law, which takes the truncated Weibull1 law, but where we inform the scale parameter
eta, instead of the Mean MTTF parameter, as the Weibull2 law.

e The Acc exponentia law, used by TotalEnergies (do not useit).

e The Cumulative distribution function law, which enablesto create alaw from alist of pairs, associating atime
to an occurrence probability.

e The Distribution function (Hazard rate) law, which enables to create a law from alist of pairs, associating a
timeto afailurerate.

e The Advanced distribution function (Hazard Rate) law, which enables to create a law which, from a list of
pairs, associating a time to a failure rate, as well as a factor g and a polynomial order, will create a classic
distribution function law with an additional factor g. A visualizationtool isavailable when clicking on the button
"Advanced...", detailled in the Annex part.

Fire

Priority (positive for high priority, otherwise negative) " J

[] Prevent multiple triggers at the same time

["] Equiprobable management of conflict

Law

Default

Fire on demand
Fire on demand 2
Special laws

Parameter(s)

The Priority check box is used to give the transition a priority level. If two transitions can be fired at a given
instant, the one with the higher priority will be fired first. If the priority level isidentical the transitions will be
fired in the chronological order of their creation. Since 2010 version, priority can be a complex expression.

The Prevent multiple triggers at the same time prevents from multiple Drc 0 or IFA/IPA firing without time
increase.
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The Equiprobable management of conflict provides an equiproble firing frequency of 2 or more transitions
when they arein conflict.

The Firetab enables you to select the firing law for the transition:

e The Default law corresponds to the "normal” operation of the Petri Nets: the downstream places will be filled
as defined in Section 2.2.2, “ Configuring the Arcs’ .

e The On demand fire law corresponds to the Moca-RP law of the same name: only one of the downstream
placesisfilled after firing. The arguments of thislaw are the (N-1)th probabilities of happening in one of the N
downstream places. The last probability is computed by the computation engine by making the 1s complement
(see"Moca-RP User's Manual" for more details).

e The On demand fire law corresponds to the Moca-RP law of the same name: only one of the downstream
places is filled after firing. The arguments of this law are the N-1 couple (probability,place). It is possible to
specify probability to go in agiven place. There are N-1 couple because last couple is computed by making the
1s complement, and using the place which is not selected. (see "Moca-RP User's Manua" for more details).

e The Special laws can only be used in the very special case where the computation engine has been recompiled
to take account of it (Cf. Moca-RP User's Manual).

2.2.3.4. Guards tab

(s
Guards
Failure == true Tools

| Syntactic |

Variables

<= Failure =

Parameters
g I
Functions

oo [7]

The Guard tab consists of a code editor where you can enter one (or more) guard(s) for the transition. A guard is
aBoolean expression. The transition can only be fired if the guard is true.

The code editor hasthree parts. Thefirst is an editable text zone where you enter the code using Moca-RP syntax.
Under this zone is a noneditable zone indicating any errors which may arise. The third is the Tools part which
isadataentry aid.

The Syntax button makes a syntax change. The Semantics button checks the semantics. The errors are displayed
in the bottom left part. Under the buttons there are drop-down menus giving access to the model's various data.
Select the desired data then click the <= button to insert it in the code.

The Functions drop-down menu shows funtions that can be used in Moca (cf. Moca User Manual).

2.2.3.5. Assighments tab

Assignments

[]/Complex code

L{—“:c:ducticn = 0., Tools
Failure = NbFailure+l |

Syntactic |

Variables

<

Parameters

= I
Functions

~Ca—"
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The Assignmentstab contains a code editor (identical to that of the Guardstab) for entering the assignments. The
assignments are "played" when the transition is fired.

In Moca engine, usual behavior is the following: assignments are separate with "," and they are processed in
parallel. You can ask for sequential processing of assignments using Sequential assignments check-box. In this
case, each assignment must end with a";".

2.2.3.6. Description tab

Description

The Assignmentstab contains a code editor (identical to that of the Guards tab) for entering the assignments. The
assignments are "played” when the transition is fired.

In Moca engine, usual behavior is the following: assignments are separate with "," and they are processed in

paralel. You can ask for sequential processing of assignments using Sequential assignments check-box. In this
case, each assignment must end with a";".

2.2.3.7. Others tab

Others

[_] Timeline (saves firing dates)
[] Private (for prototype)

[] specific display for firing frequency

The Otherstab contains 3 options:

1. Selecting the Timeline check box tellsMOCA-RP to record al thistransition'sfiring instants and to print them
later.

2. The Private check box isonly used to create prototypes (cf. prototypes appendix).

3. The Specific display for firing frequency enables to make show in aindependent tab the firing frequency of
the transitions for which the box is checked.

2.2.3.8. Addition of guards

Oncethetransition'sguards configured, it ispossibleto add one or more other guards. Thisfunctionality isavailable
in the transitions table ( Edit transitions tab, located in the right side of the application). To add one or more
guards to one or more transitions, al we have to do isto select transition(s) to modify, then do arigth click and
finally select the Add guard - With a" And" menu or the Add guard - Witha" Or" menu. Add guard - With a
" And" menu will add guard(s) to the selected transitions by doing a"logical And" with the existing guards. Add
guard - With a"or" menu will add guard(s) to the selected transitions by doing a"logical Or" with the existing
guards. Gaurds to add are entered thanks to a code editor.
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2.2.3.9. Addition of assighments

Oncethetransition'sassignments configured, it is possible to add one or more other assignments. Thisfunctionality
isavailablein the transitions table ( Edit transitionstab, located in the right side of the application). To add one
or more assignments to one or more transitions, al we have to do is to select transition(s) to modify, then do a
rigth click and finally select the Add assignment menu. Assignments to add are entered thanks to a code editor.

2.2.3.10. Find / replace on guards and assignments

Once the transitions configured, it is possible to perform a Find / Replace operation on guards and assignments.
This functionality is available in the transitions table ( Edit transitions tab, located in the right side of the
application). To find and replace a string in the guards and assignments of one or more transitions, al we have
to do isto select transition(s) to modify, then do arigth click and select the Find / Replace menu and finally fill
the following window:

Find/Replace guards and assignments @I
Find what | |
Replace with | |
oK | cancel Help |
» Find what: string to replace.
» Replacewith: replacement string.
2.3. Petri Net example
-
Parameters folle /==
® (8| v 8| X
ProdMAX_A
5;0 - Domain _ Name Description | Dimension
Float Lambda | Other -
Float ProdMAX_A Other —
Float __ Pradlsy A QOthar bl
Name Location
Failure_A ;Page 1
Failure_B |Page 1
] | - ]
Repair_End_AT : Leledis (=% 5B =)
exp 0.1 - | = s |
! Production_Al= ProdMAX_A, & 8| v M| B
RepairTeam_OK = true - - - s
Domain Name Definition / Initial va..| Value|Obs...
—— Float [Production_A ProdMAX_A 50 Ll |~
2::93"—5‘3" A Bool RepairTeam_OK [true true ]
? RepairTean_OK Elnat \Production B ProdMAX B 100 11>
! RepairTeap_OK = fal Name | Location
Failure_A Page 1
1/3‘\ Production Page 1
\_/  |[RepairEnd A Page 1
Production_A Reparation_A
2l Jets=0

The small Petri Net above represents the behaviour of a piece of equipment repaired by a maintenance team which
is not necessarily available when the equipment fails.

This net has three places:

» Work: operating (place 1)

User Manud 221114



&

TotalEnergies

 Failed: failed, awaiting repair (place 2)
» Repair: being repaired (place3)

And three transitions:

 Failure: failure of the equipment
* Repair_Start: the equipment will be repaired
* Repair_End: the equipment isrepaired and restarts

Here is how the model can be used to simulate the behaviour of areal piece of equipment

1.

TheWork placeinitially contains atoken and the result isthat the Failure transition is the only transition valid
at theinitia instant.

. It will be fired when the component fails (delay fired randomly according to the exponential law assigned to

this transition). The effect of this will be to remove the token from the Work place and to place one in the
Failed place. In addition the Production variable will be reset to 0.

. Since the arrival of the token in the Failed place is not sufficient to validate the Repair_Start transition, we

must wait until the Repair Team_OK variable (the message) input (or guard) to thistransition becomes TRUE.

. When the team of repairers is available (RepairTeam_OK message changes to TRUE) then the repair will

immediately start since the delay law for thistransitionis a Dirac law with a zero delay.

. When the Repair_Start transition is fired, the token is removed from the Failed place, a token is placed in

the Repair place and the Repair Team_OK message changes to FALSE (meaning "Repairers Unavailable").
Therefore, if another piece of equipment fails it must wait until the team of repairers is free before it can be
repaired.

. Thearrival of the token in the Repair place validatesthe Repair_End transition which will befired at the end

of the repair delay (delay fired randomly according to the exponential law assigned to this transition).

. When the Repair_End transition is fired, this removes the token from the Repair place, places a token in

the Work place and again changes the Repair Team_OK message to TRUE. The Production variable takes
the ProdM AX value (100). Therefore we have returned to the initial state and the equipment is ready for the
simulation of its second failure, etc.

We have taken exponentia laws but any other type of laws could have been used (e.g.: the log-normal law for
the duration of the repair). Also, the Dirac law has enabled us to mix a deterministic phenomenon with random
phenomenawithout hesitation. Therefore, although it isvery simple, this small model already gives anidea of the
power of the Petri Nets associated with the Monte Carlo simulation.

The concept of ashortcut (or repeated element) was introduced in the Petri Nets with predicates module for four
main reasons.

» Tolink together portions of the model;
e Toavoid graphically complex model, and keep readability;
» To simplify the use of the Group function (cf. below);
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e To highlight what is essential and what is not.

©

Repair_Team
Jets=1

14 » :

Repair_End_A

exp 0.1

! Production_A[= ProdMAX_A,
RepairTeam_|OK = tiue

| 1
|Repair_[Start_A!
idre O !

e e |

()
-/

This the 1st part of the system  Reparation_A
Jets=0

In order to create arepeated place, select the repeated place icon in the toolbar, then click on place (here place
number 4). The repeated place (or shortcut) is displayed as a number if place has no token, or as a colored
rectangleif place contains tokens.

Then, the repeated place can be selected to be put where tou want. Y ou link the shorcut to atransition with an arc.
Operation can be repeated many times (2 times on figure).

The behavior of this Petri Net is the same as the one describe in above paragraph. Messages have been replaced
by Repair_Team place. For the net describing equipment behavior, the Repair _Team place is auxiliary.

2.4.1. Search shorcuts

User can navigate between an element's different shortcuts, using Sear ch shor cuts. This function is available in
the contextual menu (with aright click on the element) or in the application menu Sear ch shor cuts.

A window opens and displaysthe list of shortcuts.

Search for sho... @

List of reports for: NTH

o 34 |2

System1
System2
System2
System5

I oK |

Clicking on a shortcut automatically positions the view on this shortcut. Y ou can return to the original element
by clicking on its name at the top of the window.

User Manud 241114



* —

TotalEnergies

';)] In the shortcut contextual menu obtained with a right click, it is possible to swich the shortcut and its
source.
% cut Cirl-X
[ Copy CHrl-C
I Remove Delete
Aa Display settings ]
Position 4
Switch shortcut and its source
Insert gate 3
Edit attributes

2.5. Page and group management

The use of shortcuts allowed us to obtain two Petri Nets which have no graphical link between them. They
communicate only by shortcuts. This can be used, for example, to place each subpart on adifferent page:

1. Create anew page by clicking the corresponding icon in theicon bar (or use menu Tools - New Page). A page
number 2 isthus created.

2. Return to page 1 by selecting the page using the page selector in the ideographic command bar (or use menu
Tools - Page manager).

3. Select the part to be moved.

Open menu Tools - Change page.

5. Select page 2 and click OK. The part selected is transferred to page 2 but it continues to communicate with
page 1 viathe shortcuts.

>

';)] For large models the division method described above is very useful.

Another possibility for entering large Petri Netsisto usethe Group concept. Thisismade possible by theshortcuts
and the fact that the datais global for a document. This enables quite separate subparts to be created:

1. Select a subpart.

2. Use menu Group - Group. A dialogue box then opens asking for the name to be given to the group being
created.

3. Enter the desired name and click OK (e.g.: "System 1"). The group is created: the subnet is replaced by a
rectangle assigned with the chosen name.

Y ou can a'so create an empty group with Group - New Group menu or group tool in the left toolbar.

1
T fffay
Failure !
Group Lo i B :ex,u Lamibida !
S N Prodwetion = 0.1
Group e
o
— | W 8
! Repair_ End ! { : t--
lexp 0.7 ! | Failed | ) E
1l Prodechion = Poakax ! ."('ets =1 T
(Vi e e e e " eyl

i it

1

\ Repair._Stat!
de 0 |

=g Ry
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Information

|l| Qlwp name

Systemn 1

—

e

Lo
s nt

:j With aright click on the group, it is possible to view inside the group if Overview of the contents is

checked.

Each group can then be edited, renamed or ungrouped using the commands in the Group menu. The group can
also be edited with aclick right or using the "cursor down arrow" on the left of the page manager. In Edit mode,
the submodel can then be modified as you wish. When the modification is terminated you return to the previous
figure by exiting group editing by menu Group - Quit Group Edition, or using the "cursor up arrow" on the left
of the page manager. It's also possible to choose a picture for a group by using Group - Change Picture menu.

:J Groups can be grouped recursively.

J La combinaison CTRL + F permet d'effectuer une recherche dans les groupes. Une fois la liste des
différents groupes affichée, il est possible de lesfiltrer ou d'effectuer une recherche dessus.

ki Find

Find : [] Advanced filter

=]

Page Location
FPage 1 Page 1 -
PROFILE \Page 1\PROFILE |=|
P_Gas_HM_Var Page 1'\PROFILEP_Gas_HM_Var
P_Gas_HC_Var \Page 1\"PROFILEP_Gas_HC_Var
P_Gas_CS_Var \Page 1\"PROFILE\P_Gas_CS_Var

P_Gas_Aries_Var

\Page 1\PROFILEP_Gas_Aries_VYar

P_Gas_Carina_\ar

'Page 1\WPROFILE'F_Gas_Carina_\ar

P_Gas_WP_Var \Page 1\"PROFILE\P_Gas_VP_Var

P_Oil_HMN_Var Page 1\PROFILEWP_Cil_HMN_Var

P_Qil_HC_Var \Page 1\PROFILEW_Qil_HC_Var

P_Oil_CS_Var Page 1'\PROFILEP_Oil_CS_Var

P_Qil_Aries_Var \Page 1'\PROFILEP_Qil_Aries_Var

P_0il_Carina_Var Page 1\WPROFILE\P_Qil_Carina_Var

P_Qil_VP_Var \Page 1\PROFILE\P_Oil_VP_Var |

P_\Wat HM Var ‘\Page 1\PROFILEP Wat HM Yar b
OK Cancel Help
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3. Menus presentation

3.1. File
The menu File contains the basics commands : open, close, save, print, etc.

File |

(88 new (defaul) CHl-N
- New blank document
Bopen Crf-0
B Save Cirl-5

Save as ...
ﬂ Send by e-mail ...

Close Cirl-F4
f@ Open petrito file ...

Document templates 4

& Page layout ...

B Print ... Chl-P

Save in RTF file ...

Anonymize

Statistics of document
Document properties
Files of the document
Compare 2 documents

Recent files

Quit Chrl-Q

Thefunctionality New (default) opens anew document, which will beinitialized from the default module's model.
Y ou can change the default's model, see Section 14.1, “Document template”

The functionality New blank document creates a new blank document.
The functionality Open opens an existing document.

The functionality Save saves the current document into a file. The default proposed location for the backup is
{ répertoire home de I'utilisateur} /GRIF/2022/Petri12

Thefunctionality Saveas... letsyou save acopy of thefileyou areworking on, with adifferent name or adifferent
location.

The functionality Send by e-mail allows you to attach the current document to an e-mail and then to send it. The
configuration of the messaging tool isto be done in the application options Section 16.2, “ Executables”

The functionality Close lets you close the current document. A window offers to save the file if changes have
been made.

Function Open Petril0 file... allows the opening of old filesin Petri10 format.
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The menu Document templates includes features related to document reuse and pre-configuration, see

Section 14.1, “Document template”.

Document templates ]

.- New (from template) ...

B Import a template ...

E Save as template ...

E Save as Default Template ...
ﬁTemplate manager ...

The print functions Page layout, Print and Save in RTF file are described in the section Section 15, “Printing”

The functionality Anonymize deletes all the comments and names filled in by the user. The document does not
contain any information helping to understand it.

Thefunctionality Statistics of document alowsto have some information about the document (number of pages,

number of groups, etc.).

The functionality Document properties allows you to edit the properties of the current document. The fields
include: name, creation date, creator, description, version, ... This function is described more specificaly in the

section Section 4.14, “Document properties/ Track change / Images management”

The functionality Files of the document includes files within the current document. These files can then be
exported in your reports. This feature is described more specifically in the section Section 4.16, “Files of the

documents”.

Thefunctionality Compar e 2 documents highlights the changes made between 2 versions of the same document.

Thisfeature is described more specifically in the section Section 4.15, “Compare 2 documents’.
The menu section Recent fileslist recently opened files to access them faster.

The functionality Quit exits the application. Open documents will be closed.

3.2. Edit

The menu Edition contains all the commands needed to edit the current model.

Edit |

wd Undo etz
= Redo Cirl+haj-Z

ﬁ Copy Crl-G
%Cut Gtrl-X
ﬂ Paste Girl-W
Cﬁ Paste and renumber Ctl-R
ﬁ Remove Supprimer

Owverall change ...
Selection change .. ColH

%Grue
% UnGlue

Automatic layout F
Select all Crl-A
Clear selection

Select connected part Ct
@ Properties

The functionalities Undo and Redo allow you to cancel or redo the last actions performed. The size of the history
of undoable actions are configurable in the application options.
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The functionalities Copy, Cut, Paste and Paste and renumber are described more specifically in this section
Section 4.1, “Copy / Paste / Renumber (without shortcut)”

The functionality Remove del etes selected graphic elements.

The functionalities Overall change ... and Selection change ... search and then replace names and identifiers of
the current document or selection. This feature is described more specifically in the section Section 4.3, “Overall
change” and Section 4.4, “ Selection change”.

ActionsGlueand UnGluelink or unlink graphical objects between them. Thisallowsto fix the position of objects.
Thisfeature is described more specifically in the section Section 4.10, “ Gluing/Associating graphics’

The menu Automatic layout gives access to different modes of graphical layouts. This layout can be configured
in the document options. See Section 16.3, “Graphics’

The functionality Select all selects all the graphical elements of the page.
The functionality Clear selection deselectsitems in the current selection. The selection is then blank.

The functionality Select connected part selects all graphical elements connected to each other by alink. This
feature is described more specifically in the section Section 4.7, “ Selecting connex (adjacent) parts’

The functionality Properties edits the logical properties of the current selection.

3.3. Tools

The menu Tools contains al the commands needed to manage the current model (management of pages,
alignments, options ...).
Tools |
|_-]- New page
Page manager ...

Move to page ...
Increase page size Ctrl-Pavé numérigue +

Decrease page size

Page size Cirl-Pavé numérique
Reset size of pages

Q Refresh F5

Search for shortcuts

Reverse arcs

#™ Straighten arcs

Align »
Align and distribute 4
Bring forward

Send backward

Display toolbars »

[

Display bar of opened documents
Document options
Application options

Search pageigroup Ctrl-F
Information about selection Cri+A1t|

The functionality New page : Create a new graphical page on the current document.

Thefunctionality Page manager ... : Open apage manager on which you can rearrange the pages of the document.
The functionality M oveto page ... : Move the current selection to another page or group in the document.

The functionality I ncrease page size : Increase the graphical input area of the current page.

The functionality Decr ease page size : Decrease the graphical input area of the current page.
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The functionality Page size : Open awindow to manually configure the size and zoom of the current page. This
feature is described more specifically in the section Section 4.8, “Zoom and page siz€”

The functionality Reset size of pages: All pageswill be reset to factory format.
The functionality Refresh : Refresh the graphical objects in the current page.

The functionality Search for shortcuts : Opens a window listing the element's references and lead toward these
references. This feature is described more specifically in the section Section 2.4.1, “ Search shorcuts’

Function Rever se ar cs allows to reverse the direction of the arc between the place and the transition.
Function Straighten arcs allowsto eliminate the breaks of the arcs in order to obtain arectilinear arc.

Themenu Align providesalignment functionsfor graphical objects. Thesefeatures are described more specifically
in the section Section 4.5, “ Alignment”.

Align 3
= Align left
* Align center
==| Align right

l_l Align top
& Align middle
_I..l Align bottom

The menu Align and distribute contains the same functions as in the menu Align. In addition, it is possible to
distribute, in the enclosing space, the elements of the selection.These features are described more specificaly in
the section Section 4.5, “ Alignment”.

Align and distribute ]

j== Aign left

* Align center

o] Align right
T'I_ Align top

4 align middle

B3 Align bottom

The functionality Bring forward : Move the selected elements one layer forward.
The functionality Send backward : Move the selected elements one layer backward
The Display toolbar s menu lets you show or hide certain shortcut groups from the toolbar.

The functionality Display bar of opened documents : Displays in the lower part of the application, a shortcut
bar to access documents aready opened in GRIF.

The functionality Document options : Opens a window to configure the document options. You have the
possibility to configureavery large number of GRIF-Workshop'sfeatures (cf. Section 16, “ Options of GRIF - Petri
Nets with predicates’ ). Some options only apply to the application and are accessible via the menu Application
options, and others are relative to the document being edited and are defined in the menu Document options.
However, to avoid having to redefine your options between each document, document options are also available
in the application options.

These options will then be applied to al newly created documents.

You can aso save the current document settings as the default settings for the application. To do this, open the
window Application options, then the tabulation Options and finally check Save the options of the current
document as default optionsin the application.

You will find in this same panel the possibility to override the document options by the application options. To
do this, check The application manages the default options of the documents. Apply the default optionsto
the current document.
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The functionality Application options : Opens a window to configure the application options. This window is
described more specifically in the section Section 16, “ Options of GRIF - Petri Nets with predicates”

The functionality Sear ch page/group : Find and locate a group or document page.

Thefunctionality I nfor mation about selection : Display awindow based on the selected graphical elements. This
window gives additional information about the current selection.

3.4. Document
The menu Document gives access to all documents being modified or produced.

Document |

Next

Previous

¥ C:\Users\benoitdecournuaud\GRIFI2022\Petri1 2\PPetri2.jpp

The functionality Next : Selects the next document

The functionality Previous : Selects the previous document

3.5. Data and Computations

The menu Data and computations is divided into two parts : data management (creation and management
of the different parameters) and the parameterization / launch of the calculations (calculation duration, sought
calculations ...).

Data and Computations
Edit data tables K
Bé Parameters database 4

Delete unused data
Let names and IDs be unigue
Verify

-__'{:-_. Preparation of calculations
g Compute manager
-ﬂ Moca settings ...

35 start Moca .

Z Re-start Moca with current settings
Display last results
Batch computations ]
Distributed computing (manual) 4

The menu Edit data tables provides access to a non-blocking window set that presents the data as tables.

The menu Parameter s database groups all the functionalities concerning the connection of the application to
a specific parameters database. For more details on the parameters databases, refer to Section 13, “ Database of
parameters’.

The functionality Delete unused data : Cleans the document by deleting unused data. A window opens and
proposes to manually select the elements to delete.

The functionality L et names and 1 Ds be unique : Identifies and modifies duplicate datain the model. In normal
use of the software, it is not necessary to use this function.

The functionality Verify : Checks model data and displays errors.

Function Preparation of calculationsisautility that lets you run multiple calculationsin parallel on one or more
documents at a time. This function is generally used to perform sensitivity analyzes. For more information on
using thistool, refer to Section 11.5, “Preparation of calculations’.
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Thefunctionality Compute manager : Opens anon-blocking window to manage the cal culations launched by the
application. For more details on the compute manager, refer to Section 11.2, “ Compute manager”.

Function Moca settings... opens the calculation configuration window. For more information on setting
calculations, see Section 11.1.1, “Configuring the computations’.

The functionality Start Moca ... : Opens the configuration window for Moca computations. For more details on
Moca computations, refer to Section 11.1.1, “ Configuring the computations’.

The functionality Re-start M oca with current settings: Restarts the computation with the last parameterization
of Moca computations.

Function Display last results: Displaysthe result window of thelast cal culation performed. For more information
on the result window, refer to Section 11.1.2, “Reading the results’.

The menu Batch computations includes the functionalities of multiple computations by variation of parameters.
For more details on batch computation, refer to Section 11.4, “Batch computation”.

Function Distributed computing (manual) allows you to split the calculations, so that it can be run in parallel
on several separate machines.

Distributed computing (manual) ]

Computation split
Merge Moca-RP binary results

3.5.1. Edit data tables

The menu Edit data tables provides access to a non-blocking window set that presents the data as tables.

Edit data tables »

Editing tables (new window)
E¥ Edit Tables
'l Edit Profile Table
(1) Edit Places
BT Edit Transitions
[ Edit variables
I Edit Parameters
B Edition of assumptions

Edition of actions

Editing tables (new window) : Opens a new non-blocking window containing all the editing tables of the data.

Edit Tables: Opens anon-blocking window containing the Tables editing panel. Tables settings are detailed here
Section 8, “Profile tables’.

Edit Profile Table : Opens a non-blocking window containing the profile tables editing panel. Profile tables
settings are detailed here Section 8, “Profile tables”.

Edit Places : Opens a non-blocking window containing the places editing panel. Places settings are detailed here
Section 2.2.1, “ Configuring the Places”.

Edit Transitions: Opens a non-blocking window containing the transitions editing panel. Transitions settings are
detailed here Section 2.2.3, “ Configuring the Transitions’.

Edit Variables : Opens a non-blocking window containing the variables editing panel. Variables creation and
settings are detailed here Section 9, “ Statistics and Setup of Variables’.

Edit Parameters: Opens a new non-blocking window containing the editing table of parameters.

Edition of assumptions : Opens a new non-blocking window containing the editing table of assumptions. The
assumptions' settings are detailed here Section 4.17, “Hypothesis’.
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Edition of actions: Opensanew non-blocking window containing the editing tabl e of actions. Theactions' settings
are detailed here.

3.5.2. Parameters database

The menu Parameters database groups all the functionalities concerning the connection of the application to
a specific parameters database. For more details on the parameters databases, refer to Section 13, “ Database of
parameters’.

B} parameters database »

Connections ...

Update from database ...

Copy parameters from database ...
Rebuild links to the database

The functionality Connections ... : Opens the parameter connection's manager.

The functionality Update from database ... : Updates the settings of the current document parameters that are
connected to a database by updating their values. Opens awindow to select the data to update.

The functionality Copy parameters from database ... : Imports from a parameter database a set of datain the
current document. Displays a database parameter table, the user can select the data to import into his document.

The functionality Rebuild links to the database : Attempts to reconnect parameter's settings of a document to
data from the database Opens a window that highlights parameters that can be reconnected.

3.5.3. Batch computations

The menu Batch computations includes the functionalities of multiple computations by variation of parameters.
For more details on batch computation, refer to Section 11.4, “Batch computation”.

Batch computations r

|J7% Manual creation of batch

H% Automatic creation of batch (with parameter variation)

The functionality Manual creation batch : Opens a window to create calculation batches. Each batch must be
configured by the user.

The functionality Automatic creation of batch (with parameter variation) : The user fillsin the parameters to
be varied, the application generates the cal culation batches by making all the combinations of the parameters.

3.6. Simulation

Menu Simulation includes all thefeaturesavail ablefor interactive simulation. For moreinformation on interactive
simulation, see Section 10, “ Simulation interactive”.

Simulation |

\r;i Start simulation

<< Go to initial state
( Go back (one step)
) Go forward {one step)

-=» Go next step

¥ Stop simulation

-ﬂ- Display simulator

Legend
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Function Start simulation : start the interactive ssimulation.

Function Go to initial state: restart the simulation

Function Go back (one step) : allows you to step back one step in the simulation history
Function Go forward (one step) : replay the last step in the simulation history

Function Go next step : alows to play the next transition present in the scheduler of the transitions of the
simulation.

Function Stop simulation : allowsto stop the current simulation and to return to an editable model.
Function Display simulator : opens a non-blocking window displaying interactive simulation tools.

Function L egend : displays alegend about the color codes used by the smulator

3.7. Group
The menu Group concerns the capture and management of sub-models grouped into independent subsets.

Group |

Group

New group

Name change F2
Picture change
Ungroup

5 Edit group
# Quit group edition

The functionality Group : Puts the selected elements into a new group. A new group graphic object is created.
Selected elements are moved within the group.

The functionality New group : Create a new empty group on the current page.
The functionality Name change : Edits the name of the selected group.

Thefunctionality Pictur e change : Assigns or modifies the graphical rendering of the group, by adding an image.
The name of the group will be displayed below the image.

The functionality Ungroup : Removes the group and creates all the elements that the group used to contain.
The functionality Edit group : Open the group page.

The functionality Quit group edition groupe : Go back to the parent page of the group.

3.8. Utils
null

Utils

Distribution function estimator
Moca seed testing

The functionality Distribution function estimator : Estimator of a distribution function (Hazard Rate) with a
coefficient

Function M oca seed testing opens a utility to validate the seeds used by the calculation engine.
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3.9.7

Themenu ? combines several GRIF global configuration functionsand provides accessto the module'sonline help.

2|

About ...

Help ... Al-F1

Configuration r
-: Send errors logs

Export Moca

GRIF-Workshop update

W N Francais
EES English

The functionality About ... : Opens an information window about the software version used.
The functionality Help ... : Provides access to the modul€'s online help.

The menu Configuration groups together several configuration elements of GRIF.

The functionality Send errorslogs: Sends an email to your reseller with the modul€e'slog files.

Function Export Moca : Generates the .mk13 file from the current model. Thisfile is generated by GRIF for the
Moca-RP calculation engine.

The functionality GRIF-Workshop update : Updates GRIF. This function detects the existence of a more recent
version of GRIF. If such aversion exists, you will be offered to install it.

The functionality Francais : Change the application language to French.

The functionality English : Change the application language to English.

3.9.1. Configuration

The menu Configuration groups together several configuration elements of GRIF.

Configuration »

License 3
Associate GRIF files P
Network configuration

The menu L icence groups the configuration functions of the license server. For more information on the use of
licenses, please refer to the GRIF installation manual.

Themenu Associate GRI F filesforces your operating system to associate the GRIF files and the different modules
that open them.

The menu Network configuration : Configures network access to update the system.

3.9.1.1. License

The menu L icence groups the configuration functions of the license server. For more information on the use of
licenses, please refer to the GRIF installation manual .

License 4
HL Key (USB dongle) ¥
SL Key »
Configuration
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The menu Hardware Licence (HL) configures USB license dongles.
The menu Softwar e Licence (SL) configures license servers that do not require a USB dongle.

The functionality Configuration: Configures the access to the license server.

3.9.1.1.1. HL Key (USB dongle)

The menu Hardware Licence (HL) configures USB license dongles.

HL Key (USB dongle) *»

Generate c2v...

Apply vZc...

The functionality Generate c2v...: Generates a c2v (Client To Vendor) file. This file will be requested by your
reseller to create an update of your license.

The functionality Apply v2c...: Appliesav2c (Vendor To Client) file. Thisfile will be returned by your reseller
to apply the update of your license.

3.9.1.1.2. SL Key

The menu Softwar e Licence (SL) configures license servers that do not require a USB dongle.

SL Key k

Generate fingerprint...
Generate h2h...
Generate c2v...

Apply vZc...

The functionality Generate fingerprint.... Generates a c2v (Client To Vendor) file. This file will be requested
by your reseller to create your license.

The functionality Generate h2h...: Generates ah2h file (Host To Host) Thisfile is needed to transfer your license
to a new server. This feature must be used on the source server. For more information on the license transfer
procedure, please refer to the GRIF installation manual.

The functionality Generate c2v...: Generates a c2v (Client To Vendor) file. This file will be requested by your
reseller to create an update of your license.

The functionality Apply v2c...: Appliesav2c (Vendor To Client) file. Thisfile will be returned by your reseller
to apply the update of your license.

3.9.1.2. Associate GRIF files

Themenu Associate GRI F filesforces your operating system to associate the GRIF filesand the different modules
that open them.

Associate GRIF files P

For current user

For all users

The functionality For current user : Associates GRIF files to the current user

Thefunctionality For all users: Associates GRIF filesto every users. Thisoperation requires administrator rights.
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4. Data Entry Aids

To simplify model creation the Petri Nets with predicates module has different data entry aids to automate time-
consuming operations.

4.1. Copy / Paste / Renumber (without shortcut)

To assist with the entry of the repeated parts of the Petri Nets "Copy / Paste and Renumber" mechanisms have
been provided. This operation is carried out in 6 steps:

1. Select the part to be copied.

2. Click the Copy icon, or use menu Edit - Copy or the shortcut Ctrl + C.

3. Click the Paste and Renumber icon, or use menu Edit - Paste and Renumber or the shortcut Ctrl + R.
4. A window appears where you choose the way to rename the elements.

GRIF - Predicates Petri Nets Module (=]

Specify name of new data

Rename : |Altype5in the same way |v|

® Automatic names

) With prefix
) With suffix

) User choice (with find/replace)
Find the word

Replace by

| 0K || Cancel || Help || Advanced... |

:J Automatic names choose allows to add a number of the name of the place.

5. The previously selected part is copied and the copy is selected.
6. Move the copy to the desired location.

Wethen obtain the net shown in thefigure opposite/ below: Places 1, 2 and 3 of the original have been transformed
into 4, 5 and 6 for the copy.

e T ae— )

i
drc 10.0 [ 1Eq1_RepaifToWork_2
Y Repair= Hepair+1; }! 1Eq1 1dre 10.0

1 Toks ' Repai= Hepair+1; }!
[ i

Qi\, - - =4
./ | I
Eq1_Repair ' 'Eq1_WokToFail_2 :

I
E | i |
Toks3 0 ‘Exg D_D_O | = Pa"_zl
- - -4

- - -

» I _— e —— - — -
Eq1_FailToRepair : :
drc 0.0 I . 'Eq1_FailToRepair_2 ,
7 Repair>0 1Eq1_Fail _21 'drc 0.0 |
i{ Repair= Repair-1; }! iTos=0 2 Repairs0 I

\_ R s e

When copying to a new document, There may be dependencies with the copied data.

User Manud 37/114



<~

TotalEnergies

| B GRIF - Module

Gestion des dépendances appartenant a d'autres pages

@® Coller tout sur la page cible

The following window opens and enables to manage indetified dependencies by GRIF :

O Coller les dépendances dans des groupes sur la page cible

x |

_ Type Page Name Add to selection
| | Target utility ESP Buo3 v]
| [Maintenance crew TopSide RIG C4
| | Target utility ESP Buo2
oK | Cancel Help
After managing of dependencies, these are pasted with the selected data
1 =G
[
ESP RIG
B
@O
Well1 Activation_well1 Atreel
Subsea gybsea Subsea S
T~ LF :
@O e
WellZ  Activation_well2 Xtree2
Subsea Sybsea Subsea

When copying to a new document, any data conflicts are handled in the following window:

Data Management

Selected elements contains additional data.

How would you manage?

® Use data of destination document.

) Create a copy for each data in conflict.

) Manually choose :

=5

Data
type

Create a
new data

Mew name provided

Use an Existing

existing data data

(===

| oK

Cancel |

Help

This window shows all the data which has the same name in the source document and the destination document.
There are three choices:

1.

Use data of destination document, this will replace the occurrences of the data in the source document by the
data with the same name in the destination document.

Create a copy for each datain conflict, thiswill replace the occurrences of the data in the source document by
a copy with a name with the suffix "copy".

Manually manage conflict, this allows you to choose whether you use the existing data or not, depending on the
data. Y ou can aso specify the name of the copy by double clicking on the box in the "destination document"
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column. The names in this column are normally masked when the Use existing check box is selected, since it
is the data which is already in the destination document which will be used.

J If the selected part is made up with a shortcut, the shortcut refers always at the same source.

Eqt1_WolkTorad
exp . Eqgt_Repair
g

. Eqf FailToRepair £q1 FailfoRepair &
EqI_Fail dre 0.0 Eq1_Fail 2 dEc g0 polt
Taks =10 Toks = &

4.2. Ordinary Copy/Paste

In addition to the "Copy / Paste and Renumber" command there is an ordinary "Copy / Paste” function. It is used
to make a single copy without renumbering. We thus obtain double elements which, from aformal viewpoint, is
incorrect but which must be temporarily tolerated to simplify data entry.

Where possible, the" Copy / Paste and Renumber" function must be used in preferenceto the simple " Copy / Paste”

function to minimise the risk of errors. But when it is used you must take the necessary precautionsto re-establish
the correct numbering to eliminate the duplicates.

4.3. Overall change

When creating the Petri Nets it may be necessary to change a large part of the elements in the models. changing
the names, numbers, etc. The "Replace al" function in the Edit menu enables you to perform overall changes:

» Usethe Edit / Overall changes function.
» Choose the type of elementsto be modified among available tabs.

e The "Find / Replace" part changes a character string present in one or more variable labels, place labels or
transition labels. It isreplaced by the string entered in the "Replace” part.

» The"Renumber" part only concernsthe places. It isused to change place numbers. Y ou indicate a Start number
then specify a constant Step, or Add a constant val ue to the current numbers.

 Click OK to return to the chart. The changes are validated.
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Thename changes and renumbering can be done manually if the necessary precautions are taken (avoiding
duplicates, etc.). You click the Future number or Future name column and enter the change. Do not
forget to validate it with the "ENTER" key.

3

Fid GRIF - Predicates Petri Nets Module =3l
[ Places | Transitions | Variables
Present name Future name

Lambda1 Lambda1
Lambda2 Lambda2
Prodhax ProdMax
Find/Replace/?

Find | | [_] Regular expression
Replace by | | | Replace | | Replace all |
| oK | Cancel | Help |

4.4. Selection change

The "Replace selection” function is equivalent to a"Replace all" but only applied to the selected elements.

The only difference is that we must make the distinction between "internal” and "external" variables/parameters.
» "Internal" variable/parameter: only used within the selection

» "External" variable/parameter: used within the selection but also used elsewhere in the model.

Only the"interna" elements can change their name. If avariable or a parameter is recognised asbeing "external",
the check box in the I nternal column must be selected before it can be modified. The change will only affect the
selected part. Everything outside the selection will remain unchanged.

kil GRIF - Predicates Petri Mets Module (=25
f Places rTransitions r Parameters |
Intern Present name Future name
v Lambda1 Lambda1
[ ] Lambda2 Lambda2
v Prodiax Prodiax
Select all Select nothing
Find/Replace/?
Find |Lambda | [] Regular expression
Replace by |Def | | Replace ‘ | Replace all ‘
oK | Cancel | Help |

In the above exampl e only the name of parameter "Lambda2" will change (in the "Replace selection” sense) since
it is "interna" to the selection. A new parameter called "Def2" (with identical value) will be created and will
replace "Lambda2" in the model. The other parameter, which is not "internal”, will remain unchanged.

4.5. Alignment

To improve the legibility of the model the selected elements can be aligned vertically or horizontally. To do this,
use the Align command in the T ools menu.

The following figure shows how the command works. For example, to align selected places and transitions
vertically, proceed as follows:
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1. Select the elements (places, transitions, comments, etc.) to be aligned;
2. Gointo the T ools menu and select the Align function;
3. Choose the type of alignment: Align center;

4. Click left on the mouse.

Tools |

[ [ E——
:©' #1 New Page :@:
1 : i :

{ 1

Page manager ...

Lz = ) 0

el Move to page ... By
'@? Refresh
- E Align ... ¥ = Align left 3 :
"e_xp_‘F_E-\E J Zoom $ Align center . i'ex,u ?mi
. Bring forward 'Ei Align right
:@: Send backward TT Align top :‘@":
1

' i View toolsBar ¥ B Align middle ! ;
i Az
A el ¥ Display state bar [n Align bottom Jete =0y

Document options
Application options

ity » Connect to a CSV file - L]
| Cormment! Coamment!

Straighten arcs

Similarly, to align elements horizontally select the type Align middle which aligns the ordinates while keeping
the abscissa constant. The principle isthe same as that described above.

4.6. Multiple selection
It may sometimes be useful to select several elements located in the four corners of the input zone. To simplify

this type of selection click on each of the desired elements one by one while holding down the Shift key on the
keyboard.

4.7. Selecting connex (adjacent) parts
It is sometimes difficult to select an additional part of amodel. To simplify the selection process, select agraphical

element then use menu Select connex part in the Edit menu. The additional part can be selected directly by
clicking on the element while keeping the Control button pressed.

4.8. Zoom and page size

When creating a model, if the page size is nhot big enough, it can be changed using the menus: Increase page
size (Control+Keypad +), Reduce page size (Control+Keypad -), Page size (Control+Keypad /) under the
Tools menu.

The Page size menu enables the user to edit the page dimensions directly.

Size and page zoom @
Width 12000 [Px | _
Height 250 px

[_] Apply on all document pages

Default values H 0K H Cancel H Help |

User Manud 41/114



* —

TotalEnergies

Page zooms can be modified either by using the toolbar menu:

Normall | « || g
133% —
66%
7o%
Normal
150%
175%
200%

Or by selecting the display and using Control+mouse wheel scroll up to zoom or Control+mouse wheel scroll
down to zoom out.

The padlock on the toolbar is used to apply the zoom to the current page or to all pagesin the document.

‘The zoom appliesto al pagesin the document.

o ‘ The zoom is applied only to the current page.

Note that if an element is selected on the page, the zoom will centre the page on that element.

4.9. Cross hair

To beableto create an ordered and legible model quickly, thecrosshair can be used to align the different elements
with each other (but less accurately than the Align function in the Tools menu). The cross hair is enabled (or
disabled) in the Graphics tab of the Option menu.

The following picture show how to quickly align two elements of the model.

[ ]
1
1
b

e nnmund
LT

-~
el

5
T
=
ot i Ay

In order to align horizontally, select Align au middle which align keeping constant abscissa.

4.10. Gluing/Associating graphics

When objectsarewhereyou want, you can glueaset of objectsby right-clicking and selecting Glue. Thiscommand
createsagroup (agraphical one, not ahierarchical one) with selected objects, so that moving one movesthe others.

';)] A double click on an element in the glue group opens the properties window of the element.

4.11. Line

To be able to draw a line, polyline or arrow, the Line can be used. Draw the line and edit properties of line to
make an arrow.
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GRIF - Predicates Petri Nets Module (=230
Lines setup
Width Dzl
Color .
[ ] Arrow begin [ ] Arrow end

Arrow width
Arrow height

Preview

0K I Cancel Help

4.12. Table Cleaning

Data may not be used anymore, it can be used useful to delete every unused data. To facilitate removal, use Data
and Computations/ Unused data deletion menu.

Unused data deletion @

Following data are not used in model:

Parameters

Lambda“
Lambda2
Mu

| Selectall | | Unselect all |

Select data you want to delete and click OK.

| oK | cancel | Help |

This window displays unused data. Select data you really want to delete and click OK.

4.13. Prototypes

cf. appendix about prototypes

4.14. Document properties / Track change / Images management

File- Document properties menu enableto save information about document: name, version, comment, ... These
information are available in General tab.
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Document properties

[ General | Modifications | Pictures

File : ChlUsers\iovinuesal\GRIFIZ016'\Tree\Fault-Tree1 jir

Mame: |MySystem_xyzZ |

Version: [2.0 |

PID:  [PID123456789 |

Author: [cvinuesa |

Date: |07 March 2016 |

Description
Safety loop with 3 sensors

| oK | Cancel | Help

M odification tab enables to save A history of the modifications.
There are two different ways to save modifications:

» At each saving by checking: Modification track when saving dans Tools - Document (or Application)
options.

GRIF - Module
Options
Modification tracking when saving: O

| OK | Cancel | Help

* When the user wants directly in M odification tab of the properties using the button pt
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Document properties

General | Modifications | Pictures

Date User Modification description Version
2015-11-13 )
19:03-20 cvinuesa Model for draft report rev 0
20151119 )
09-34:99 cvinuesa Model for draft report rev 1
| 0K | Cancel | |

Images may bevery useful to represent sub-system. GRIF 2022 enablesto saveimagesthat can be used in different

parts of software (groups, prototypes, ...). Images management is made in I mages tab.

Document properties

rGeneraI |/Modiﬁcations |/Pic1ures |

Description

File

OMpressor.jpg

Compressor.jpg

Power_Generator.jpg

Power_Generator.jpg

Cancel | Help

wase

To add anew pictureinto document, use - ¥ icon. A double click in File column enables to select apicture (jpg,
gif or png). A double click in Description column enables to give a name or a description to selected image.

Once in document, picture can be linked to a groupe with Group - Pictur e change menu.

Images are saved inside document, pay attention to picture size. Because images are inside document, you have
to re-add pictureif picture is modified erternaly.
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4.15. Compare 2 documents

Thisfunction is accessible using File/ Compar e 2 documents. The following window appears:

kil GRIF - Module Réseaux de Petri & Prédicats
Sélectionner le document de gauche : Sélectionner le document de droite :
PPetri1.jpp PPetri1.jpp
Model_Revl jpp Model_Revl.jpp
Model_Rev0 jpp Model_Rev0.jpp

f O Logigues
® Internal key ) External key Matched logicals : 57
Type de donnée Model_Rev0.jpp Model_Revi.jpp Status Differences
AICs 6 : Reparation_Compd -= M... -
Arcs 5:Panne_Compd -= Repar...
Arcs 4 : DefaillanceParDCC_Co...
AICS 3. Marche_Comp4 -= Defail ..
Arcs 2 Defaillance_Compd = P...
Arcs 1: Marche_Comp4 -= Defail...
AICS 21 P14 -=Tr20 L
Arcs 22:Tr20 = PI15
Arcs 23 P15 -=Tr21
Arcs 24 :Tr21-= P4
Places Marche_Compd
Places Panne_Comp4
Flaces P14 ||
Places P15
Transitions DefaillanceParDCC_Comp2 |DefaillanceParDCC_Comp2 Transition & mémoire : true ...
Transitions Reparation_Comp2 Reparation_Comp2 2 Transition & mémaoire : true .. |__|
Transition Defaillance Compd hd

| 0K I Annuler | Aide

Icon = enables |oadi ng of the files to be compared.

Click on to launch the comparison.

Difference can be sorted using 3 criteria: internal key, external key or name for nodes

* Internal key enumerates the differences according to internal elements of the model for example identifier,
creation index, etc...

¢ External key differentiates elements according to the names of the elements of the model.

User Manud 46/ 114



—

TotalEnergies

« Name for nodes differentiates nodes according to their names. The external key comparison will be used for
others elements.

Faid GRIF - Module Réseaux de Petri 2 Prédicats ==
Sélectionner le document de gauche : Sélectionner le document de droite :
PPetri1.jpp PPetri1.jpp
Model_Revl.jpp IModel_Rev1.jpp
Model_Rev0.jpp Model_Rev0.jpp
O Logiques
@) Internal key ' External key Matched logicals : 57
Type de donnée Model_Rev0.jpp Model_Rev1.jpp Status Differences
|Arcs 6 : Reparation_Comp4 -= bl... =
\Arcs 5 Panne_Comp4 -> Repar.
\Arcs 4 : DefaillanceParDCC_Co
|Arcs 3 : Marche_Comp4 -= Defail...
\Arcs 2 : Defaillance_Comp4 -= P.
Arcs 1 : Marche_Comp4 -= Defail.
ArCs 21 P14 -=Tr20 L
|Arcs 22 - Tr20 -= P15
|Arcs 23:PI15 = Tr21
ArCs 24 :T121 = P14
Places Marche_Comp4
Places Panne_Comp4
Places P14 =
Places P15
Transitions DefaillanceParDCC_Comp2 |DefaillanceParDCC_Comp2 Transition & mémaoire  true
[Transitions Reparation_Comp2 Reparation_Comp2 9 Transition 3 mémoire :true ... ||
ITransition. Defaillance Comp4 '

OK

Annuler

Aide

Colour signification is:

* @: dementisidentical;
* @: dement is added:

* O: dement is modified:
e : element is deleted.

4.16. Files of the documents

It is possible to associate external file using File - Files of the document menu.

= Files of the document

N

che DEPSST

i ii—

Mame Description Path Type Synchronization.. Status
02-Club-GRIF-20...|Presentation des nouve... |2 \Presentations\Clubs-GRIFIWCIUB-GRIF-2017\_ |Presentation 11617 Invalid path
Club-GRIF-2017-...[Programme du Club GR...[Z\Presentations\Clubs-GRIF\WCIUb-GRIF-2017\.. |Spreadsheet. Qbsolete
Club-GRIF-2017-...[Nouveautés a présenter... [Z:\Presentations\Clubs-GRIF\CIUbB-GRIF-2017._|Spreadsheet. Obsolete

The following icons alow to:

* @ reloadfiles;

* af openfiles;
@ open directory wherefile is saved.
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4.17. Hypothesis

In the datatable, in Hypothesistab, it is possible to follow-up and track the studies hypothesis.

[ Assumptions ¢} Simulation

< g % F = X
Name Description Information Proc... Proce... File
Producti... (Wells producti... [v] |10/5/18 v
RepairCr... |Several teams ... [ ] 7

fas] Properties of ‘Assumptions’ - ProductionProfile X
Number 1

Name ([ ] Automatic )

Processed

ProductionProfile

Processing date |10/05/2018
--- Profile.xlsx
Description
Wells production profile
Information
OK Cancel Help

This table enables to take into account the study hypothesis and add file or date to indicate that this hypothesis

istaken into account.

4.18. Picture Anchor

It's possible to anchor a picture in the background. use the action Picture of the Tool barre.

The following screenisdisplay :
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It's possible to select a specific picture that is display in background. To anchor the picture, with aright click,
select the Anchor action. It's possible to change the picture with the Pictur e change action:

1
3 cut cx
@ cory ctric
and renumber CiiR

Paste al
1 Remove Supprimer

Aa Display settings »

Picture change

& Anchor

AltEntrée
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5. The parameters

It is possible to create constants which can be booleans, integers or reals. These parameters can then be used for
the configuration of different elements of the model (laws, events, transitions, ...)

5.1. Creation

The tab Parameter s enables the user to define his parameters.

I Parameters
Domain Mame = Description Value Add-ons Add-on details|
Float DC X i i 083 Parameters rex1 (id: 8)
Float Gamma Parameters rex1 (id: 7)
Float Inspection Parameters rex1 (id: 10)
Float Lambda Parameters rex1 (id: 1)
Float Lambda2 Parameters rex1 (id: 4)
Float Lambda_PT Parameters rext (id: 2
Float Lambda_SDV Parameters rext (id: 3
Float Mu Parameters rex1 (id: 5
Float Mu_2days Parameters rex1 (id: 6
Float Prodhax Parameters rex1 (id: 9
Name | Location
Repair |Page 1

The toolbar enables to do basic operations of the data tables(Section 1, “Description of the Tables’). The button
"New" opens the window to create a parameter :

Variable/Parameter creation
| B
Name lLambda |
voman -
Dimension  |Other '~
owe i3 -
[ o | cmea | wew

A parameter has a hame, a definition domain (Real, Boolean, Integer), a value and a dimension (Failure rate,
probability, time, factor, ...) which allow to specify the parameter. Thistyping is at this moment informative.
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Others additional fields are available in the parameters' table.

Add-On

enables to define the parameter by a GRIF add-on
Petril12 is delivered by default with 1 add-on for the parameters :

Parameters database : is an add-on which enables the user to get
the data of his parameter in a database or in a CSV or Excel file.
This database is more detailed in this section Section 13, “Database
of parameters’.

Add-on details

gives asynthesis of the data defined by the add-on. A double-click on
the cell enables the user to modify its definition.

Par ameter s database

Database

Displays the database name containing the parameter.

I dentifier

Displaysthe identifier of the datain the database.

Update

Displaysthe date of thelast update of the parameter from the database.
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6. Attributes

6.1. Creation

The attribute tab enables the user to create attributes that are used to qualify elements defined on system.

* € amsibutes .

[ Ml e
Number = MName
Zone

SeqGen

W=

Supplier

| @
L |

k&l Properties of ‘Attributes' - ... X
Number 1

Name ( || Automatic ) Zone

Domain ISInrlu -
Detault value Zoned
Description

E quipment zone

Types of data

All types of data which allow 1o use this atfribute
| Parameters L] Transitions
Places

¥ Constraint on value

Enumerate | Interval |

Mame

Valug |

ZoneB

ZoneC

Constraint | Types of data |
{ZongA, Zone
Transitions

{Supplier1, Su Parameters

£ation

The attribute properties are the following ones:

* name;
e domain;
default value;

e constraint.

type of data: to choose where apply the attribute;

The domain type can be of the following values:

» boolean: Thiskind of attribute is a boolean;

* integer: Thiskind of attribute is used to affect an integer value;
« float: Thiskind of attribute is used to affect afloat value;
 string: Thiskind of attributeis used to affect afree text.

In Constraint field, user can enter aconstraint on the attribute to ensure the proper use of the attribute in the model.

In addition, the attributes of float or integer type have a Constraint type Enumerate or Interval.

6.2. Use of the attributes

In a Petri net, it is possible to associate attributes:
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« Either on places

¢ or on transitions

l/ @ Places r-:ITransitions

[ Attributes

]
4| Columns manager Name System
2 Eq1_Work System
3 Eq1_Fail System
1 RepairTeam System
4 Eq1_Repair System
5 Eq2_Work System2
6 Eqg2_Fail
7 Eq2_Repair
g Eq3_Work
9 Eqg3_Fail

() Places | == [ attributes |

=] v =]

o~ | Name Description Guards | system

|Eq1_WorkToFail ystem1
|Eq1_RepairToWork |System1
EQq1_FailToRepair ystem1
E jorkToFail |System2
Eq2_RepairTowork System?2
E’aill‘oﬂepair |System2
|Eq3_WorkToFail

] |Ea3_RepaiToWork |

9 |Eq3_FailToRepair
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7. Table values

It is possible to create table values. This table have the same behavior as variables, they can be constructed in
order to be read in the model, or to store temporary information that will be modified by a transition.

7.1. Creation

Table tab is used to define this table.

Tables

=

Mumber MName = Table values Walue in simulation Domain Automatic Observed
1 Tab1 [1.0,0.0] [1.0,0.0] Float []
Mame Location
Tr1 Page 1

Tools bar enables the common data table actions (Section 1, “Description of the Tables’). "Add" button opens

awindow to create atable:

Properties of ‘Tables' - Tab2 IEI
Number 2

Name ( [v] Automatic ) Tab2

@ [y ¥
init

1 |varA

2 |24 * time()

3 |ite(A, B, C)

4 0.0

5110

oK | cancel Help

A table is identified by a number and a name. It contains a list of values that can be numerica or variable

EXpressions.

Othersfields are availablein the column manager. Some fields are masked by default. To show the others columns
see Section 1.2, “ Column manager”.
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The additional columns accessible are:

Tablevalues displays value imput by user.

Valuein simulation |displays updated values at current simulation time.

Domain enablesto give adomain defintion (Reall, Boolean, Integer) at the table value.

Observed enables to activate a statitistic computation for each table index. For more information
about statistic computation see Section 9, “ Statistics and Setup of Variables’.

7.2. Use

Thevalue of atable cell can be changed dynamically during the calculations. To do this, the following syntax can
be used in the code of atransition assignment;

Tabl[1] = 2; /* Assignsfirst cell of table Tabl */

During simulation, the value of the table can be displayed using a Dynamic field:
$data.table.name(Tab2).val ues

An table can also be used as a function argument:

m= min($Tabl);

A variable size table can be used. It is the smulation assignments that change the size. This type of table can
be used to manage pile or element queues. To use such tables, it is necessary to create them with an empty size
(no elements on it).

Assignment example:

/* Assigns the 50th cell of the table with the value 1. */
/* The cells not yet initialized [ 1-49] will take the value 0 */
DynaTab[50] = 1;

/* Increases table size by 1 and affects this cell with value 2 */
DynaTab[DynaTab.size() +1] = 2;
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7.3. Computations

When statistical computations are requested for atable, the statistics are cal culated for each index inthetable. The
results will be displayed in the Variables tab of the detailed results window.

Résultats du calcul : PPetri9.,jpp - default-Moca E

l/l,:‘ﬂ Variables |/-:| Transitions r Résultats |/ Sortie standard |/ Info |

Valeurs
‘Hom ‘V| : Type =
[ 1S3
Mom :
Tab2[1] | Type =TS3, Nom = Tab2[2]
ab2[2]
Tab2[3] : Temps Valeur 1T (90.0%) Ecart-type IC borne Inf IC borne Sup L
Tab2[4] ] ] ] 0 0 ] -
Tab2[5] 410 240 0 0 240 240 =
|20 480 0 0 480 480
|30 720 0 0 720 720
|40 950 0 0 960 950
|50 1.2E3 0 0 1.2E3 1.2E3
|60 1.44E3 0 0 1.44E3 1.44E3
|70 1.6BE3 0 0 1.68E3 1.6BE3
|80 1.92E3 0 0 1.92E3 1.92E3
;|90 2 16E3 0 0 2 16E3 2 16E3
100 24E3 0 0 2 4E3 24E3
1110 2 64E3 0 0 2.64E3 2 64E3
1120 2 BBE3 0 0 2.8BE3 2 BBE3
1130 312E3 0 0 312E3 312E3
1140 3.36E3 0 0 3.36E3 3.36E3
1150 36E3 0 0 3.6E3 36E3
160 3.84E3 0 0 3.84E3 3.84E3
1170 4 0BE3 0 0 4.08E3 4 0BE3
1180 4 32E3 0 0 4.32E3 4 32E3
190 4 5EE3 0 0 4 56E3 4 5EE3
200 4 8E3 0 0 4 8E3 4 8E3
1210 5.04E3 0 0 5.04E3 5.04E3
J220 5.2BE3 0 0 5.28E3 5.2BE3
1230 5.52E3 0 0 5.52E3 5.52E3 |
240 B TBE3 0 0 5 TFBE3 RT7BE3 il
mardi, 26 mars 2019 09:18:24 CET
OK | | Enregistrer sous ‘ | Continuer le calcul ...
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8. Profile tables

Profile tables are used to change a variable over time. Variables defined by a profile table are called profiled
variables.

The Profile tab enables the user to define his profile tables.

Profiles
Number Name Automatic Table values
1 Profile [0, 0, 8760, 1]
Name Location
Profile1_Var_Profil_Compute Page 1.Profile1_Var

The toolbar enables the classic actions of the data tables (Section 1, “Description of the Tables’). The "New"
button opens the profile table creation window.
Severa types of definition are possible:

e Time- value profile : Table with 2 columns, one for the time and one for the values to be considered at each
time.

» Time- valueprofile (looped) : Table with 4 columns: Phase number, Duration, Vaue and Next phase. Profile
entry is done by defining phases. A phase (table row) has a duration in hours and a value that will be taken
during thistime. Once the time has elapsed, the phase defines as the next phase will be considered.

Below isthe Time-Value profile creation window:

Properties of ‘Profiles’ - Profile2 =
Number 2
Name { [v] Automatic ) Profile2
Type Time - value profile

Create associated profiled variable

Name of profiled variable |Profile2_Var |

e
Assignment date (h) Takenvalue
0.0 0.0 =
730 50
1460 100 =
8760 85
| oK | Cancel | Help |

A table for "variable profiling" lets you define the modifications of the value of the variable during simulation.
In the left column you must enter a date (beginning with 0) and in the right one, enter value that will be assigned
to the variable at this date.
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For agood profiling, the last date must be greater than history duration. In order to be sure that this date is greater,
your are advised to use the following formula: "delay()+1" (wich return history duration + 1).

T

dre
Itest Profil Delay = xTabGeltest Profil_Jd«+] .
test = xTabGetitest Profil_fdct2+1, $tab3),
test Profil_iox = test Profil fdx +

Fit
Taks=1

TrE

dre test Profil_Delay

Fig
Toks=10

100
75

| L
25

D

0 1000 2000 3000 4000

Minimurn=4E1, Maximurm=1E2, Mean=b.7425E1

J Profil is not linked to the variable. Thisisonly the Petri Net that has been generated, which is modifying
- variable according to the profil. That why you must not modify this Petri Net.

OntheTime-Vaueprofiles, itispossibleto create the profiled variable at the sametime asthe creation of thetable.

Itisalso possible to create this variable and the associated profiling Petri net by right-clicking on the profile table

then:

e Create a profiling net : Request which variable should be profiled and generates the corresponding profiling

network on the current page.

e Createtheprofiled variable: Generatesthe profiling network and automatically creating the profiled variable.

User Manud

58/114



-

TotalEnergies

9. Statistics and Setup of Variables

In addition to the mean marking of the places and of the mean number of times each transition is fired, the
simulation can compute a certain number of additional statistics. Statistical results can be obtained on any of the
model's variables or combination of variables. To do this, a variable must be declared as "observed". When a
variableis"observed", a statistic state (Moca meaning) is created for computation.

9.1. Definition of statistic states

A statistic state is defined like an "Observed” variable. We must initially define the statistic states we wish to
observe. To do this, we have to edit variables from the model: either thanksto the Data and computations - Edit
Variables menu, or thanks to the Edit Variables tab. Then, all we have to do is to set Observed property of a
variablein order to make it a statistic state.

" Variables (=]
)

Domain MName Definition / Initial value Value Observed | Dimension
Float varl 0.001234 1.234E-3 v Other
Int var? 98765 O Other
Bool var3 true v] Other
| Mame | Location

9.2. Configuration of statistic states (or variables)

Once variableis observed, we have to configure them by specifying types of computations and computation times
to be carried out on them, ... To do this, do aright-click on the variable and select Configur ation of computation.

kil GRIF - Predicates Petri Nets Module ==
l/ Computations r Histograms

Statistical types

[]1=Accumulated time where value is not null.

[] 2 = Probability to have a not null value at t.

3 =Value at t.

[] 4 = Number of changes from null value to not null value between 0 and t.
[] 5=Mean value from 0 to t.

[] 6 = Date of first affectation to a not null value.

[] 7 =Mean by interval ([tD,t1] [t1,t2] etc...).

[] Timing Chart

NB: for booleans false = 0, and true =1

Specific Times

) Times or list of times (separator =",")

® Hterate From |0 | To [10 | step [1 |

Computation made at:|t (after triggering transition) |v | Times in =

| oK | Cancel | Help |

The window to edit observed variables (statistic states) is made of two tabs. The first tab is for computation, the
second one is for histograms. These two tabs enables configuration of Types of statistics, Computation times
and Histograms.
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Types of statistical computations are the following:

» 1- Cumulated time where valueis not null: Thisisthe mean time in which the statistic state is different to

0 on ahistory.

Purpose: Mainly used to compute mean availabilities during a history.

2 - Probability to have a not null value at t: Thisis the probability that the statistic state is different to zero
at the end of the history.

Purpose: Among other things, used to compute the mean availability at the end of a history or compute the
reliability (to find if the failure state - which is an absorbent state - is present at the end of a history).

3-Valueat t: Thisisthe mean value of the statistic state at the end of the history.

Purpose: This type of computation can be used to compute the occurrence of specific event during a history.

4 - Number of changesfrom null valueto not null value between 0 and t: Thisisthe mean number of times
during a history that the statistic state changes from a zero value to a non-zero value.

Purpose: This type of computation can be used to compute the occurrence of specific events during a history.
5- Mean valuefrom O to t: Thisisthe mean value of the statistic state on the duration of the history.

Purpose: Among other things, used to compute the production availability.

6- Date of first affectation to a not null value: Thisis the mean instant from which the value of the statistic
state changes from zero to avalue different to zero.

N The "uncensored data" field gives the number of histories for which the simulation has been able to
retrieve avalue. For this mean statistical result to have ameaning, we must verify that a value has been
retrieved for each history (uncensored data= number of simulated histories).

Purpose: Used to obtain information about the mean instant when a system fails for the first time (reliability
computations, estimation of the mean trouble-free operating time, etc.).

7- Mean by interval ([tO,t1] [t1,t2] etc...) : Expression average value of the state for every timeinterval

Was integrated to display the yearly average production of production. Must be used with a list of time
(otherwise, theresult isidentical to atype of statistic 5). The difference between 2 times must be strictly superior
in epsilon (alist of including timet and t-epsilon will make impossible the simulation launching).

8- Sum valuefrom Otot : representsthe sum of the statistic state over history duration.

9- Sum by interval ([tO,t1] [t1,t2] etc ...) : represents the sum of the statistic state between two calculation
period.

CHRO - Timing chart Traces the instantaneous value of the variable (as 3) but automatically calculates the
"useful" points without taking into account the specified times.

Two possibilities are available to define computation times:

» List of times: the computations will be performed for the values of t givenin thislist. Separator is comma.

 Iterate Form A to B step C: the computations will be performed for values of t ranging from A to B with a
step of C. You can also choose is computations are made before or after transitions triggering.
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9.2.3. Histograms

{4 GRIF - Module Petro (==

Computations | Histograms

By default, the values will be taken for the 1000 first stories.
To take all the stories, check "Unlimited histogram”
in Start Moca / Advanced options.

[] List of values {at the end }

Fixed-size Intervals

Number of intervals 10

[] Equiprobable classes

User defined intervals

) "SIL" interval (1E-4,1E-3,1E-2,1E-1)

i@ Specific interval: |U.25.50.?5.1UU

) Herate From To Step

) Heration {log scale) From To HNb of intervals

2 Leftincluded [x,y[ ® Rightincluded [x,y[

Nb: One interval will be added for values before lower limit
and one after upper limit including higher values

| OK I Cancel | Help |

Computations made previously gives mean value for many histories. Histogr ams enable to know how values are
distributed during histories. (Cf. Moca User manual for further information)

List of values: provides value at the end of each history.

Fixed sizeintervals: providesthe way value are distributed by cutting intervals of valuesin X intervals which
sizeisequal.

Equiprobable classesintervals. provides intervals whose probability to contains a value at the end of a story
id the same.

User-defined Intervals

Bounds of intervals can be defined as follows:

— Automatically defined limits for SIL

— Manual definition of limits (separate by commas)

— "lteration": user choose lower limit and upper limit, and the size of intervals.

— "lteration (log scale)": user choose lower limit and upper limit, and the number of intervals. Size of intervals
will be computed in order to have same-size-intervals, on alogarithmic scale.

Moreover, two limits are added at minus infinity, and plus infinity, in order to have a chart containing every
history of the simulation.

When limits are chosen, user has to choose between "left included” or "right included”.

.J IEC 61508 specifies "left included” intervals for SIL
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10. Simulation interactive

10.1. Introduction

One of the most important characteristics of the GRIF interface isthat it enables the user to manually simulate the
behaviour of the network s’he has just created. It is therefore easier to understand, debug or explain a model

When the simulation is launched, transitions can be fired to understand how the model reacts, to go back a stage,
to replay a sequence of a given event, to view the status of the components, the quantities of flow circulating, the

value of each variable, etc. at any time.

File Edit Tools Document PetriNets Dataand Computations Simulation Mode Group 7

|Page1 ivl |Horma||v g GBS

@
Simulation tab

W | S
«) " d MR
1
X i
4&{'1-\}
N
=
f]ﬁ J
b ProdMAY_A
50.0 -
= Valid
- o Lartgaa stochastic —"
! Praductipn_A = 0. R
- transitio
. 4
R E Repaii_E
@& D ST
! Production_als PradMAX_a, ! Production_B|= PiodMAX_B,
RepaitTeam JOK = trus RepairTeam |OK = tue
= — Valid
Repain_Start] A \
= o =
S RepaiTeafn_oK determl
1 RepairTeat_OK = false i _
m‘ Fraduction_& trans't!nuemn_&
0.0 iy 100.0
: —7 )
| It L
Reparation_A
Jets=0
(o]
Production_A+Production_ 8

Freduction
100.0

10.2. Simulation panel

Theinteractive simulation panel has four parts:

‘.1| “L Profiles i ) Simulation |
’i ¥ Parameters | || Tables |
| CE: Places ] == Transiions | [ Variables |
W 4 -p | % |
[ ID Transitions Time
1|Failure_B [1] 118.761
2| Repair_Start B 118.761
3|Failure_A 125.313
| Froduction,B = 0. 1 4|Repair_End_B 131.864
(s) Historical view
- 2
Failgd_B
Jets F O
—
Repair_Stan| B
dic O L
7 RepairTeafn_0OK i
I RepairTearh_OK=false = Delay | Transitions | Firing Ti...
I 0[Repair_Start_A | 131.864
N ?SS.E?B1FJIIUJD_B 890 442
{ o
-/
Repaiation_B
Jets=0 H
Scheduler view
Current time: 131.864
b Current cycle: 0
[»] |

» Right at the top, atoolbar groups together the functions that enable a user to start, stop, configure and play

the simulation.
» Just below isahistory of the fired transitions.

 After that isthe scheduler, which contains the list of the fireable transitions ranked in order of firing date.
 Right at the bottom, a panel displays the current time and the current cycle.

The toolbar contains the following functions:

Gives access to the interactive simulation mode.

“Configuring the simulation”.

Opens a simulation configuration window. This point is covered in the section Section 10.5,
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Goes back to initial state.

Goes back one step.

Rolls back afired transition. The simulator will go back to the step before the selected transition.

Replays a step in the fired transition history.

Replays the fired transition history up to the selected transition.

Plays the next transition in the scheduler.

Goes forward in the simulation to a certain time or to the firing time of a given transition. The
simulator will stop one step before the transition or time selected.

Exits simulation mode

(] o)) =\ [+]| = ]| =[] [2]

Modifies ssimulation options during the simulation. See section Section 10.5, “Configuring the
simulation”.

10.3. Simulation history

The simulator contains a panel that displays the history of fired transitions. The user can "explore" the history or
take things back astep to modify the running order. A right click on atransition in the history displays a contextual
menu that enables the user to display/hide the instantaneous transitions among other operations.

Go back Go forward

\ // 131334 Repair_Start_A

138282 Failure B

W4y M | .l | 142071 Repair_End_A
ID_| Transitions | Time
1|Failure_B [1] | 118.761
:-'_ Repa r '-'ul-r'ni_ B ] 118.761 \
3.F3"U'_E—A | 125313 Determinist transition
4 Repair_End_E [1] | 131.864
Stochastic transition

¥ Display selection ‘

[0 Mask instaptaneous firing |
hg
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10.4. Simulation scheduler

The simulator includes a panel which displays the scheduler of the transitions to be fired. You can display a
transition from the scheduler in the model view by right-clicking on it.

IR REENS
TR
Delay Transitions Firing Time
O|Fepair_Start_A 131.864
T58.4878[Failure_B g90.442
Current time: 131.864
Currrent cycle: 0

10.5. Configuring the simulation

The simulation options can be accessed using the (+) button located next to the start simulation button, in the
simulator toolbar. They can be configured when the simulation is started.

{24 Start simulation 23]

Seed of random generator 1.2345681E7 |

Automatically fire instantaneous transitions

Number of automatic fire

before loop detection ‘22':' ‘ et |

[] Activate trace of step by step simulation

Path of trace file |I|

Graphical Rendering of simulation

Delay between each transition firing (ms) ‘20(] ‘v|

0K ‘ ‘ Cancel | | Help ‘ e

The seed to be used by the simulator can be entered here.

The tick box Automatically fire instantaneous transitions automatically plays the transitions in Dirac delta
function 0. In this case, the user must indicate how many fire operations the simulator can do before considering
that thereisaloop in the simulation.

The tick box Activate trace of step-by-step simulation saves al the transitions fired during the simulation in
afile.

Thetick box Graphical rendering of the simulation enables the user to follow the step-by-step progress of the
simulation in the model input area. S/he can then enter the length of time between each transition firing to slow
down or speed up the ssimulation.

Other options can be modified during the simulation
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El

[0 Automatically fire instantaneous transitions

[J Choose delay of fired transition

¥ Choose the way "firing on demand” is made

¥ Follow scheduler order for deterministic transitions

¥ Graphical Rendering of simulation

¥ Activate trace of step by step simulation

The option Choose delay of fired transition enables the user to choose the date on which the transition will be

fired (applies only to stochastic transitions).

The option Choose the way "firing on demand" is made enables the user to automatically fire or not the
transitions that use the firing on demand rule. If the option isticked, a dialogue window will prompt you to select
the location that will receive the token if thiskind of transition isfired.

If the option Follow scheduler order for deterministic transitionsisunticked, it is possibleto fire deterministic

transitions before the date initially planned.

10.6. Colour code / Legend

During a simulation, the transitions active at a given time are displayed in specific colours according to the type

of transition.

Below are the colour codes used in the simulator panel for the transitions.

()

e

kd Legend (=230

Color code for transitions

Simulation stopped
Transition not valid
Deterministic valid transition
Equiprobability valid transition

Stochastic valid transition

0K

10.7. Transition firing

There are several ways of starting a simulation:

» Usethe menu Mode - Simulation.

* Click on the corresponding icon in the vertical toolbar.
* Click on the corresponding icon in the simulation panel toolbar.
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Once the simulation mode has started, the "valid" transitions in the initial status of the Petri net appear in the
scheduler.

Valid
Failure_ tranSItIOHS
exp Lambda
! Productipn_A=0. ! Productipn_B = 0.
™
z2 ) )
3 4 -
R ir_End_A R End
el Failfd_A R Faildd_8
> | Production_Al= ProdMAX_A, Jets 0 | Production_B|= ProdMAX_B, JetsF 0
RepairTeam |OK = true RepairTeam |OK = true
=
Repair_Start| A

drc 0
?RepairTeam_OK

! RepairTeam_OK = false

Production_A Production_B
50.0 : ™\ 100.0
3 |
L/
Reparation_A Reparation_B
Jets=0 Jets=0

In the following picture, two transitions are valid at initial state. There are the failure of right equipment and the
failure of left equipment. The two Failure transitions are valid because there is one token in their upstream place
(Work).

Thissimulation isthe expected one: at initial state (system is perfect), the only thing that can happen isthe failure
of one of the two components.

The operation which is of major interest isto be able to "manually fire" the valid transitions:

» choose one of the valid transitions;
* click left on thistransition.

The result of thisisto:

» remove the token from the Work place (which inhibits the Failur e transition);
» add atoken in the Failed place.
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In the exampl e, given that the Boolean variable Repair Team_OK isinitially TRUE, the Repair_Start transition
of the component which failed (that on the left) will be valid. As for the other component, its Failur e transition
will remain valid.

1 \I
-/
Work_A
Jetg=0
ProdMAX_A
50.0
Failure_A{
exp Lambda exp Lambda
! Productipn_A=0. ! Productipn_B = 0.
r Y
~
(5 |
. ; S/
Repair_End_A . Repair_End_| B
exp 0.1 Failgd_A exp 0.1 Failed_B
! Production_Al= ProdMAX_A, Jets =1 ! Production_B|= ProdMAX_B, Jets =0
_» RepairTeam_|OK = true RepairTeam_|OK = true
— ]
Repaii_Start| A Repair_Start| B
dre O dre O
7 RepairTeam_OK 7 RepairTeam_OK
! RepairTearh_OK = false ! RepairTeamh_OK = false
Production_A Production_B
0.0

S a\u 100.0 S n\'u
g4 L4

Reparation_B

Jete=0
e

Production
100.0

RepairTeam_OK
true

10.8. Automatic firing of transitions with zero delay

The automatic firing of the transitions in simulation mode automatically fires the transitions which have a zero
delay (Dirac law with parameter 0) when they are valid. In the case where several Dirac law transitions are in
"conflict", the transitions are fired according to their priority, then in chronological order of their creation on a
page, then in increasing order of pages. Thisis how the simulation works when the computations are launched.

Remarque: Thetransitionswith zero delay of agroup arefired after those of the page wherethis samegroup figures.

User Manud 67/114



<~

TotalEnergies

To enable or disable this function go into Application Option - Simulation:

Ezd GRIF - Predicates Petri Nets Module
 Digital format | Places | Transitions | Arcs | Localdata | Simulation | Prototypes | Curves |
Executables I Database ‘ Language | Options 1 Graphics |
[Aulomalic firing of dirac 0: [v] ]
Automatic firing when simulation starts: v
Transitions fireable before loop detection: 100
Limit duration for "fast forward" (s) : 120
Graphical Rendering of simulation: [v]
Keep history during "fast forward" [v]
Delay between transition fire (ms) : 200
Simulation trace: |

Path to trace file: | \ 1

Choose the way to fire

transition with "on demand" type: ]
Follow scheduler order for deterministic transitions: [v]
Choose delay of fired transitions: Ll
Uncertainty propagation for interactive simulation O
Display histogram (transition): |Equiprobable classes | - |
Parameter (nb classes, nb and size of steps ...): 10
l OK I Cancel I Help ‘

10.9. Probability firing for transitions with fire on demand

In simulation mode, when we wish to fire a transition with "fire on demand”, the token(s) must only move to a
single place downstream. When you click on thistype of transition awindow is displayed where you have to enter
the probability manually (it is normally a probability which is determined by a simulation).

ﬂ The default value of this probability is 0.5.

On demand fire

Select place that will receive the token.

In the above example, if 0.5 is entered, the token will go into place no. 3.

10.10. Simulation with groups
There are two ways of firing one or more valid transitions that belong to a group:

 Enter the group to fire the transitions by clicking on it directly (left click on the group or right click then Edit
group).
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 Or run afire operation simply using the list of valid transitions in the group and "sub-groups" (right click on

the group).

Edit group

Failure_a
Failure_B

If we go back to the previous example with two components, then the Failur e transition was effectively the only

valid transition.

When transitions are fired within groups, it may prove difficult to determine the modifications that have been
made. Thisiswhy it is useful to use the dynamic fields.

10.11. Dynamic fields

It may be useful to observe the changein the different parameters of the model. It isalso useful to see aresult next
to its corresponding system. To do this, use dynamic fields by selecting the corresponding icon on the vertical

tool bar:

The dynamic fields are atype of "improved comments’. They can be used not only to enter words or phrases but
also to insert model values or results.

If you want to display information about a data of the model, you must use the following syntax:

Lambda_ElectricGenerator_Critical
Lambda_ElectricGenerator_Degraded

Lambda_ElectricGenerator_FTS

[4]

Dynamic display
Fdata parameter name(Capa_Max)value
Dynamic display

Parameter w |Capa_Max ‘v value |v
Parameter Capa_Max = lvalue
Profiles Lambda_Boiler | =l|dimension

[ Connector Lambda_Compressor_Critical name
Distributing connector Lambda_Compressor_Degraded
Flare connector Lambda_Compressor_FTS

5E1

$data.'type of data.'field used o search data('value that the field must match).'information you want to display

for the selected data

We can analyze the above windows as follows: | am looking for a"parameter” which "name" is'Capa_Max", and
| want to display its"value'. When you typethefirst | etters, acompletion system hel psto type script without error.

Button in right permits to enter compl ete expression but select what you want to appear.

If you want to display aresult of the result-bank, the syntax is the following:

$result.bank(‘path in the bank').target(‘target result’).'what you want to display'.'at what time'
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We can analyze the next picture as follows: | am looking for aresult which path in the bank is "default-Moca'’, |
want resultsfor "TS3 for ‘available valriable" and | want itsvaluefor the"last” time. If last is replaced by time(10)

we obtain value at t=10.

Dynamic display

Fresult bank{idefault-Moca) target(ivariable/STAT_TYPE3favailability) value avg

OK

Cancel

Help

Il 0.78

Y ou can a'so display asummary of result. Replace 'what you want to display’ by summary. Inthiscase, summary

isthe last word of this script.
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11. Computations

11.1. MOCA computations
The computations using MOCA-RP V14 are performed in three main steps:

» general configuration of parameters,
¢ thelaunch itself;
* reading theresultsfile.

11.1.1. Configuring the computations

The computation configuration window can be accessed in two different ways: either via menu Data and
Computations- Moca Data or viaData and Computations- Launch Moca ... . The difference between the two
isthat, in the second case, the configuration step is directly followed by the computation launch step.
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The configuration window which opensis called General Information :

Title |Petr03.jog |

| :'DEfaI..“t com pufE til'l1 gg — —

) Times or list of times (separator =".")

® Iterate From |1 | To |? | Step |1
| O Calendar Starting date 11nvimm/dd Ending date 1100mm/dd Step
I Com putation made at: |t (after triggering transition) - Times in |Year(s) |™

Computation mode

Statistics b

[ General rAdvanced options ‘ Statistics ( Cﬂ Variables r Petro optiocns ’/ Output options

Number of histories [100

/| 1strandom Number |12345681 |

Maximum calculation time (sec.) |[1000.0

Automatic history duration  History duration |[10000.0

Multi-processors computing |4 | ¥

Perfermance: 0 histories/iminute/CPU
A pproximative computation duration: 8 Second(s)

oK Cancel Help

This configuration window is divided into five parts:

1. Title: enablesyou to give atitle to the resultsfile.
2. Default computation timesfor statistic states:

» Iterate From A to B step C: the computations will be performed for values of t ranging from A to B with
astep of C.

» List of times: the computations will be performed for the values of t givenin thislist.

» Computation made at : by default, computations are made immediately after transition triggering, but you
can do computation at t-Epsilon (just before triggering), or at both.

* Unit : default timesunit is"hour". Y ou can choose a unit that will be used for computation times. N.b. results
are always in hours.
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3. General :

Number of histories: Number of histories (NH) to be smulated (each history has atimet indicated below).
First random number : It isthe seed of random number generator.

Maximum computation time (MT): The computations are stopped and the results are printed even if the
reguested number of histories has not been reached.

. J the unit of time (MT) is the second.

Automatic history duration : If thisbox is checked, GRIF will compute history duration using computation
time of variables and statistical states. If not, user can choose a specific History duration

M ulti-processor s computing Enables (or not) the multi-processor computing (when available).

4. Advanced options: used to configure the advanced options.

L oop detected when the number of transitionsfiring at the same timeisgrater than : You can choose
the limit of transitions fired at the same time before loop detection.

Max number of loopswhilg() : if using in atransition.

Continue calculation if errors: If an error is detected, the current history is stopped and we pass to the
following one without stopping the calculations.

Display seed history : Display or not the seed used by the random number generator.

Use old seed management (version < 2018) : From 2019, a new random number generator was devel oped
to increase the number of playable story without seed repetition. It is recommended that you use this option
only for backward compatibility for your old documents.

Computes every nodes : Useful option in the boolean modules to have the calculations on all the nodes (by
default the calculations are performed only in the top event).

Delay re-computation for dynamic transitions : Selects the method for recalculating the delay of
transitions marked as dynamic. For more information on the possible choices, refer to User manual
Mocal4.10.3[2.7.10. Dynamic transitiong]

5. Statistics

Confidence interval : Allow to choose the confidence interval at 90%, 95%, 99%, 99.9% and 99.99% (by
default 90% is checked). .

Disable statistics on places and transitions : Allow not to display the statistics on places and transitions.
unlimited histogram : In case of histogram all the stories are taken into account not only the 1000 first ones.
Do not save 0 valuein history : Option to not save the historic if the statistic valueisO.

Activate uncertainty propagation Enables (or not) the uncertainty propagation computations (two-stage
simulation): in this case we must specify the number of sets of parameters "played” (the real number of
histories thus simulated will be the "number of sets of parameters x number of historiesto be simulated” and
will be displayed in the "Total number of histories® field).

Histogram with every history of the tries (with uncertainty propagation) : Allows to display the
histogram with every history of the tries.

6. Variables : This tabs reminds computing configuration of variables. If document contains some statistical
states, another tab is available.

7. Output options: used to configure the output.

Print censured delays: Prints the censored delays (or not).
Verbose: Giveinternal information of Moca RP (launching, compilation, ...).

The MocaRP computation engine enabl esto perform sequence generation. In this computation mode, it is possible
to list al the sequences of transition fire which leads to undesirable event. However, statistical computation will
not be made.
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To activate this computation mode, in the option in the computation launching, select Sequence Generation in
Computation mode. Statistics tab disappears in favour of Sequence Gener ation tab.

[u5] Start Moca computation (=3

Title |F0rmationF'etro_Compression_F’artE.jog |

Default compute times

() Times or list of times (separator=",")

® Iterate From |0 | To |20 | step [1 |

Computation made at:|t (after triggering transition) | hd | Times in =

Computation mode

Sequence generation | b

Statistics
Sequence generation | ions r Sequence generation rl'_-:."! Variables r Output options

Sequence generation will provide sequences containing transitions that have their SEQGEN at
tribut set to true.

Undesirable/Top event |TrainA_NotRun | - |

Minimisation: =

[[] save seeds

| 0K I Cancel | Help |

In the Sequence Generation tab, it is necessary to indicate the name of the Undesirable event. This event isa
variable defined by a boolean expression. A t r ue value indicates that the undesirable event has occurred during
the current story.

Sequences that result in the undesirable event are grouped into an equivalence class. It is possible to choose the
algorithm used to define this equivalence class:

* None: All transition sequences leading to the undesirable event will be returned. (no minimization)
* Sub-words: The minimality consists to search a common prefix, factor or suffix.

* Minimal cut sets: only the transitions are interested, without duplicates and without order, which led to the
undesirable event. A minimal cut set includes all the sequences that include it in the same equivalence class.

See Manuel utilisateur Mocal4.10.3 [3.4.5. Lancement d'une génération de séquences] for more information.

The computations options Save seeds enables to save the history seed and the occurrence time when undesirable
event occurs.

Only the transitions with the flag SEQGEN with atrue value are considered in the sequence. All otherstransitions
are not taken into account. They generally correspond to transitionsthat don't contribute to the sequence generation
(such as instantaneous reconfiguration transitions).

By default the transitions are not marked as being able to be part of the sequences. To take into account atransition
in the sequence generation:
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 Create a boolean attribute called SEQGEN.

FQ Simulation rl"' Parameters | ‘) Attributes ri}hssumpﬁons rResuIts |

@ Places | ED Transitions | [ Variables | [77] Tables | " Profiles |
e -
Number Properties of 'Attributes’ - SEQGEN Constraint| Types of ..
- Number 1

Name ( [_| Automatic ) SEQGEMN

Domain Boolean | >
Default value false |
Description

Flag indicating transitions considered
in sequence generation.|

Types of data
All types of data which allow to use this attribute.

[] Parameters [ | Places Transitions
[ Enumerate I Interval
Value
Ll
| oK | cancel | Help |

» Definet r ue value of the attribute SEQGEN for transitions considered in the sequence.

11.1.2. Reading the results

The results are presented in awindow with different tabs and tables.

11.1.2.1. Moca Results

Moca results atre displayed in a window containing 6 main tabs: variables, places, transitions, XML, stantard
output, info.

11.1.2.1.1. Tab of Variables

The Variablestab contains al the information computed for each variable (or statistical state).

Value: Contains every value of avariable for every type of statistic.

History (at the end of histories): contains historical valuesfor each computed stetistic.

Fixed size Histogram: Contains histograms computed by Moca (cf. chapter about histograms for Simulation
package module)

Equiprobable classes Histogram: Contains histograms computed by Moca (cf. chapter about histograms for
Simulation package modul€)

User defined Histogram: Contains histograms computed by Moca (cf. chapter about histogramsfor Simulation
package module)

Timeline: Contains atimeline for each variable. Times are automatically computed by Moca.

11.1.2.1.2. Tab of Places

It contains sojourn duration and mean mark for each place of Petri Net.

User Manud 75/ 114



<~

TotalEnergies

11.1.2.1.3. Tab of Transitions

It contains firing frequencies for each transition, and firing history for each history.

11.1.2.1.4. Other tabs

Other tabs display "raw" results. XML tab contains XML output of Moca, it isthe file used to retrieve data. This
file can be used for further post-treatments.

Standard output displays the standard output of Moca (available only after computing).

Info tab contains useful information about computation (simulation time, number of histories that have been
done ...). Thisinformation can be copied / pasted for any other use.

11.2. Compute manager

Compute manager shows the calculations. That are currently running or already performed.

= Computations =R
1T Re-order 0isCPUs m oA X @
Time CPU Document Computation na.. Progress Status
08:07:10 |6 03-Club-GRIF-2...|default-Moca
08:07:27 10 03-Club-GRIF-2...|default-Moca default-Moca 0%
08:07:38 10 03-Club-GRIF-2...|Mew_lbd Hew Ibd 0%
08:08:11 1 03-Club-GRIF-2...|New_MTTR

Compute manager is automatically displayed when calculations are performed. User can display the window

=

using the following icon

Thistab is made of 6 columns:

» Time: The hour of calculation launch;

» CPU: number of CPU used,;

» Document: document name;

» Computation name: name of resultsfile;

» Progress: progress bar;

» Status: finished in green, in progressin yellow, error in red;

In Compute Manager some actions are available:

1T Re-order

: allow to reorganize the calculations order;

’ ‘E’: display the following windows for computation settings:

E Computations @I
Maximum number of CPU :

Display the compute manager for each new computation
Mask the compute management when calculations are finished
Save results in default path of the result-bank if possible.

Automatic result display

| oK | Ccancel | Help
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: stop selected compute;

oo, suspend selected compute;

UF*: resume compute in suspend:;

ﬂ': display results of selected compute;
{44: details errors;

. remove selected compute;

’ @: clear all compute;

When atask is added to Compute manager, user is not blocked until the task is ended. He can continue to work
on his model. He can even relaunch a calculation. The various tasks accumulate and are treated sequentialy.

11.3. Result Bank

Every GRIF computation is stored in result bank which is available on the right of the module.

( Parameters |/ Events r Gates r Result Bank |_

(2 b X

Ij Computations

A [ default-Albizia

i D default-Moca

|l ¢ & Bateh for Sensitivity analysis|

: D Computation1 with lambda = 1E-5
D Computation2 with lambda = 5E-G
; D Computation3 with lambda = 1E-G
¢ &t Frozen computation for curves

: D Frozen : Test1:1

You can display aresult with adouble-click on it. There is a default result for each computation engine, it is the
place where "standard" computations are stored. Then, each & is a batch computation directory, it contains as
many results as computations asked for the batch. Finally, the #directory contains results for curves that have
been frozen.
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11.4. Batch computation
In order to do fast sensibility analysis or to compare some results with different parameters, it can be very useful to

do calculation one after another automatically. To do this, usethe Data and Computation / Batch computation ...
menu.

Name of batch: |Sensibility

Number of computations: 2ﬂ jﬂ [¥| Common options Modify...
(1 X [2 X
Name of computation: |Computation2

Parameters database : None Moaodify... .XJ

Modifications on the model
Add modifications l] J Remove modifications
Parameters | ¥ | [lambda ¥ | (Value w | 1E6 ‘
Parameters | ¥ | (Mu W | (Value w | 10E4 ‘
Start Cancel Help

The batch launching window is made of two part, the first is for the name of the batch and the number of
computations in the batch. Then each computation can be set up:

» Name of computation: for identification in results

» Computation options. contains every option related to this computation (times, types ...)

* Modifications on the model: specifies modifications that will be made on the model before computation
launching. Y ou can add as many modifications as you want with the + button. Each modification is made of
4 parts:
1. 1 drop-down menu for object type
2. 1 drop-down menu for the object that will be modified
3. 1 drop-down menu to specify what will be modified on this object (value for a parameter, law for other

object ...)

4. Then you must enter the new valuein the cell

The above example shows a batch with 2 computations, the first is made with a lambda parameter with 1.0E-5
value and a mu parameter with 0.1 value.

After acomputation, the model is always reset up to an initial state without modification.
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11.5. Preparation of calculations

by clicking on theicon user has access to Preparation of calculations.

B8 Preparation of calculations X

List of opened documents Computation selection
B O% Filld X

PPetril jpp ¥

Calculations to be made
* H = X

Document Computation CPU Histories Compute
times

Computation mode | Undesirable/Top event

| Launch calculation | Cancel Help

Thiswindow is made up with 3 parts:

« the left top part indicates the list of opened documents on which the calculations will be performed. It is

possible to load a new document using theicon = ;
» Theright top part enables (once the document is chosen) to select the bank of result where the calculations will
be record. The following options can be used:

—_ s

— enablesto add a bank of results;
~ <3 enablesto duplicate a bank of results;
~ ¥ enables to delete abank of resuilts;
~ "B enablesto expand the different banks of results;

“ = enablesto collapse the different banks of results;

2

It is then enough to press on the button to configure the calculations to be made.
» The bottom part enables to specify the options of wanted calculations.

" [ edits acomputation;

~ gives the access to the multiple changes;
~ <5 duplicates a computation;

~ ¥ deletes acomputation;
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12. Curves

The curves can be drawn to study the model and the results better. To do this, click left on the corresponding icon
on the vertical task bar then draw a box. This box will be the space assigned to displaying the curve(s). Initialy
it isonly awhite box with two axes without graduation.

Chartsicon:

L

We must now define the curvesto be drawn. To do this, click right on the box to display the Charts Edit window.

12.1. Edit curves window

The edit curves window is the same for all the GRIF modules.

Charts Edit (=25
Chart title: [MyCurve |
Data List
Ld [ ) K [+ a |
Legend Information Sho Caolor Style ﬁ Avera..
Curve JUYOut.Output : 11 | [w] Mo point 1| []
Curve2 iAVout Qutput: 11 | [v] Mo point 1 []
Style
Type: ‘Linestyle ‘V|

Intervals : ‘Automatic without peak ‘v| Display peaks values at :
X axis unit: = | [ |Log
Y axis unit: I:D = | [ |Log

Areas: =

Display options
Display title:
Display generic values:

oK | cancel Help

The window is divided into several sections:
1. Chartstitle: entersatitle for the graph.

2. Data list: this part includes a table with several columns in which the different curves on the graph are listed
(name, description, display, curve colour, curve style, curve thickness, display average). A number of different
buttons are available above this table.
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L : Selects aresult of computationsto display. It sends the user back to the Select results window to add a
curve plot to the graph (see. Section 12.2.1, “Curves from data in result-bank”).

/4 : Compares several resultsfrom different cal culationsfor the same data. It sendsthe user to the Compare
results window to add a curve plot to the graph (see Section 12.2.2, “ Comparative curvesfrom datain results
bank ).

 Edit: editsthe plot of the selected curve.
Delete Pat : deletes the plot of the curve selected on the graph.
Up 1 : moves up the plot of the curve selected in thelist.

Down + : moves down the plot of the curve selected in thelist.

» Save: savesthelist of pointscalculated to plot the selected curvesin .csv format. Thisexport does not contain
the generic values. To obtain an export with the generic values, right click on the curve and select I ndividual
export.

* Duplicate: creates a new curve identical to the curve selected.

Freeze ™ : freezes the display of the curve, which will no longer be updated automatically according
computation results.

For each curve, the user can specify the colour, point style, line thickness and display.

3. Computation options: enables the user to enter settings for the computation (optional depending on the
module).

4. Style: this section concerns the curve display.

» Type of style: specifies the type of al the curves on the graph (line, histogram, etc.). N.B. In the case of a
histogram, the bars that exceed the display areawill be displayed in shading to show the user that she must
change the display intervals so that the entire bar can be displayed.

 Intervals defines the display limits for the curve. Automatic without peak: the graph will not display the
"peaks" of specific cases of exceptional values which would make the graph illegible. Even if the peaks
are not displayed on the graph, the user can display their values using the choices proposed in the option
Display peak values.

» Xand intervals: specification of the display interval on the X and Y axes (default intervals or intervals
defined by the user). The last function enables usersto "zoom in" on the most interesting parts of the graph.

» Theaxisunit can be selected according to the type of computation result. For example for units of time, the
user can enter hours, days, months or years.

The “® button determines whether or not the unit is displayed on the graph.

» Thelog boxesare used to activate the logarithmic scale on the axisin question. N.B. 0 cannot be represented
on alog scale, remember to enter a start value that is strictly positive (e.g. E-10). If O is entered, the log
scale will begin at an arbitrary value E-15. Where the computation engine enables, the trust interval can
be displayed by ticking the corresponding box.

» Areas: distinguishes arange of values on a coloured background.

* Inthe histogram style, abox can be ticked to create a cumulative histogram.

5. Display options: activates the Display title function (display graph title) and the Display generic values
function (display min, max and average for each curve).

When a curve is edited, the edit curve window often includes 3 parts: the times at which the computations are
performed, what has been calculated and the extra information (generic values) that should or should not be
displayed below the curve.

Comment: it is sometimes necessary to refresh al the graphs in a document. This can be done using the Tools/

Refresh command, or the keyboard shortcut F5 or the % icon.
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12.2. Selection of results window

12.2.1. Curves from data in result-bank

When you click the Add button in the Data list part you reach a window for curves setup. Each curve displays
data stored in the result-bank. The following window helps users to specify how to retrieve data.

e Legend: legend of the curve.
e Computation selection: select the computation in the result-bank.
» Result to be displayed: each computation contains many results. Select the one you want to be drawn.

e You candisplay alist apoint whose X and Y will be taken from the data selected in the combo-boxes; or you
can display the time spent in each zone.

» Axes: When aresult is selected, select what must be in X-Axe and what must bein Y -Axe.

» Valueto bedisplayed: Then you can display additional information about the result (min, max, average ....)

12.2.2. Comparative curves from data in results bank
When the user clicks on Compar ein the Data list section, awindow opens enabling the user to specify the curve

to be plotted. S/he can then choose whether or not to display a result from severa different computations. The
following window is used to indicate the way in which the information is to be recovered.

» Legend: curvelegend.

« Computation selection: the user can select the different computations to be used from the results bank. Hold
down the Ctrl button to select several different computations.

» Result to bedisplayed: acomputation often contains several results and thisfiletree structureis used to specify
the result that the user wants to display.

 Information to show: indicates which data are to be displayed on the y-axis.
 For which point?: indicates which point of the computation is to be compared to the others.
» Display x-axis values accor ding to: indicates which data must be displayed on the x-axis.

» Valueto bedisplayed: finaly, certain extra data can be displayed (min, max, average, etc.)
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12.3. Examples of curves

Here are the Petri Nets from which the different curves will be drawn.

Component A

.

Wt
jots = 1

Failure
exn Lamboa
1 Production = 0.

Repair Eﬂu‘Il é

exp 09 Faied
1 Poduction = BroafHAX et =10

.

Repaic_ Start
dm #E3

Repamtion
fts =0

There are two components, A and B:

Component B

B,

Lt

i
b
-

Failure
axn Lambda
N Produchion = 0.

Repar'r_F

axp .7 Faied
1 Production = Prod/MAK fots =

Reparation
fts =10

A can berepaired with adelay before repair modelled by a Dirac law transition.
* B can also berepaired but with no delay before repair.

The simulation will be carried out for 10,000 histories of 30,000 hours.

12.3.1. Availability

0e 1

I

04 1

TRCHE

0z

01t

- Curve

Curve 1 Min=211641E-1, Max=6.373235E-1, Mean=2 48527E-1

| |
2E4 ' 3E4

This curve represents the change in mean availability of component A over time. The points have been computed

at regular intervals (1 every 1000 hours).
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12.3.2. Timing Chart

Curve 1 @ Min=1 76E-2, Max=8.087E-1, Mean=210133E-1

- Curve

This curve also representsthe changein instantaneous avail ability of component A over time (marking of place no.

1). Inthis case the points have been computed according to the curve variation. This " captures" the discontinuities
better and thus makes the curve "smoother" and more precise.

12.3.3. Fixed Size Histogram

3ER T

2ER T

07 03 ' 09 ' 1
- Curve 1
Curve 1 : Min=0.0, Max=25869.0, Mean=9.03091E2

This histogram was produced from the mean value of the availability of component B (marking of place no. 5).
The 10,000 results from the 10,000 simulated histories have been stored in 10 classes of the same interval.
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12.3.4. Equiprobable Classes Histogram

0z i 04 i 05
-t

cc: Min=0.0, Max=6.0 Mean=3.0

This histogram was produced from the mean value of the availability of component B (marking of place no. 5).
Five equiprobabl e classes were requested. The probabilities that component B's mean availability isin one of these
classesisidentical.

12.3.5. Defined Interval Histogram

The 10,000 results from the 10,000 simulated histories have been stored in defined intervals. We have defined
"[ 0,1,2,3" (equivalent to [0,1] [1,2[ [2,3[ cf. MocaUser Manual for more information) We have computed number
of working components at the end of histories. We see that 2 components works at the end of histories most of
thetimes. Intervals corresponding to S.1.L can be defined in order to seein which S.I.L component isfor different
stories.

Bounds of intervals can be defined as follows:

» Automatically defined limits for SIL
» Manual definition of limits (separate by commas)
 "lteration": user choose lower limit and upper limit, and the size of intervals.

 "lteration (log scale)": user choose lower limit and upper limit, and the number of intervals. Size of intervals
will be computed in order to have same-size-intervals, on alogarithmic scale.

Moreover, two limitsare added at minusinfinity, and plusinfinity, in order to have achart containing every history
of the simulation.
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When limits are chosen, user has to choose between "left included” or "right included".

:j IEC 61508 specifies "left included” intervals for SIL
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13. Database of parameters

In every GRIF module, a connection can be established with a database of parameters, to import parameters in
GRIF. There are three ways to connect to a different database:

» connectionto a.csv file
e connection to a .xIsfile
* other connection (via JDBC).

13.1. Format of the databases

The database must contain the identifier, the name and the value of the parameter. It is possible to add to the
parameters more information, as the unit, the dimension and the description of the parameter. So we can have
three to six columns, inquiring:

Data'stype: Possible values:
Parameter'sidentifier Numbre, Text
Parameter's name Text
Parameter's value Number
Parameter's description Text
HOUR : hours
DAY : days
MONTH : months
YEAR : years
Parameter's unit HOUR _1: hours®
DAY_1: days*
MONTH_1 : month*
YEAR 1:years*
FIT : Failure In Time (= 10° hours®)
Parameter's dimension BOOLEAN, FACTOR, PROBABILITY, RATE, TIME, OTHER

13.2. Connect to a database

To access to the window to create the connections to databases, go to the menu Data and Computations ->
Par ameter s database -> Connections .... A window appears then:

Parameters database

F 2 |
Databa... Connection url
rex jdbcirelique:csw:/. . /Tools/Databasefrex.csv
rex2 jdbcirelique:csw:/. /Tools/Database/rex.csv
oK I Cancel Help

From thiswindow, it is possibleto :
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e Add a connection to a database.

ﬂ Modify a connection to an existing database. It opens the same window when adding a
connection, but the fields are already filled by the data previously entered.

» Delete the selected connections of the databases.

13.2.1. Connection to a CSV file

13.2.1.1. Form of the database

This type of connection is the simplest. The CSV file has for extension ".csv". It is a simple text file where the
different fields are separated by commas, tabulations or semicolons.

[[D,NOM, VALEUR , DESCRIPTION, DIMENSION
000001,Lambda,0.001,Exemple de Lamda,RATE

000002 ,Mu,0.01,Exemple de Mu,RATE

000003 ,Gamma,0.5,Exemple de Gamma,PROBABILITY

000004 ,ProdMax,1000.0,Exemple de Production maximum,0THER

13.2.1.2. Connection

Once clicked on the button "Add a connection to a database", a window opens up:

Database type =

File |./Tools/Database/rex.csv ||I|

Separator oy -y ) 'tab’
Name of "ID" field: lid
Name of "name" field: [name

Name of "description" field: [description

Name of "dimension” field: |dimension

|
|
Name of "value" field: |va|ue |
|
|
|

Name of 'unit' field: [unit

‘ Test Connection ‘

0K I Cancel | Help |

This window has as a common base, the selection of the database, the fields for "ID", "name", "value",

"description”, "dimension” and "unit", and a button Test Connection. By clicking on this button, GRIF tries to
connect to the database and so verifies the configuration provided by the user.

When adding a CSV database, the type CSV must be selected. A new field appears: the separators between the
data. To sum up, there are three steps to add a connection to a CSV database:

* First, fill the path of the CSV filein. A file explorer is at your disposal (button ...).
» Then, specify the type of the separators used in the CSV file.

 Finally, enter the six fields names of the CSV file. (Or only the ID, name and value fields) (Uppercase letters
are taken into account as lowercase)

.\ Warning : It's important to note that when creating a connection to a CSV database, you must have all
of the dataon a single sheet.
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13.2.2. Connection to a XLS file

13.2.2.1. Form of the database

The databases of the .xIs or .xIsx extensions correspond to EXCEL files. Here is an example of an EXCEL

Database :

13.2.2.2. Connection

al B [ c ] D [ E

D NOM VALEUR. DESCRIPTION DIMEMSION
1Lambda 0.001 Exemple de Lamda RATE
2 Mu 0.01 Exemple de Mu RATE
3Gamma (0.5 Exemple de Gamma PROBABILITY

4 ProdMax [1000.0  |Exemple de Production maximum OTHER

To connect GRIF to thisdatabase, select the XL Stypein the connection window. Thewindow isnow asfollowed:

Database type

File | |
Sheet E

Name of "ID" field: [id
Name of "name" field: [name

Name of "description” field: [description

Name of "dimension® field: [dimension

|
|
Name of "value" field: |\ralue |
|
|
|

Name of 'unit’ field: [unit

| Test Connection |

| OK I Cancel | Help |

Sheet is the sheet's name where the data are located, and will be filled once a valid path to an EXCEL file has

been entered.
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13.2.3. Connection to a database (with a JDBC connection)

GRIF can connect to any database with JDBC, aslong as the database follows the same rules of the databases seen
earlier. The window for that kind of connection has multiplesfields to fill:

Database type u

Database name |re}<. CSV

JDBC Driver |org.relique.jdbc.csv.CsvDriver

|
|
Connection url |jdbc:relique:csv:..;’TooIstatabasef |
|
|

Login |

Password [

SQL Request [SELECT id.name.value,description.dimension, unit FROM REX
Options [-separator=; |
Name of "ID" field: [id |
Type of ID: [VARCHAR(32) v
Name of "name" field: [name |
Name of "value" field: [value |
Name of "description” field: [description |
Name of "dimension” field: [dimension |
Name of "unit" field: [unit |

| Test Connection |

| oK I Cancel | Help |

1. Driver JDBC isthe name of the JDBC driver (ex : sun.jdbc.odbc.JdbcOdbcDriver)
2. Connection URL isthe URL of the database.
3. Thefields L ogin and Password can be left empty.

4. The SQL request SELECT id,name,value,description,dimension,unit FROM REX is used to gather the
dates.

5. Option field inform of all of the database's options: separator, ...
Once a connection with a database is ready, GRIF can now import a set of parameters from the database, but

also updates these parameters when modifications has been made in the databases, or recreate the links of these
parameters so they can now take the values of another database.
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13.3. Import parameters from a connected database

Once adatabase is connected, GRIF can import a set of parameters from the database, via the window reachable
by the Data and computations -> Par ameter s database -> Copy parameter s from database ... menu.

GRIF

Select a parameter database

Databa.., Connection url
rex jdbc:relique:csv:/../Tools/Database/rex.csv
rex2 jdbcireligue:cswv/../Tools/Database/rex.csv
Feuillel |xls:file:/SANSNOM.xlsx: sheet:Feuillel
Selecting the data to import
D MName Value Description Dimension Unit
000001 Lambda 0.001 Example of L... |Rate
000002 Lambda_PT 1.2E-6 Example of L... |Rate
000003 Lambda SOV |8.5E-6 Example of L... |Rate
000004 Lambda2 1.23E4 Ancther exa... |Rate
000005 Mu 0.01 Example of Mu |Rate
0000086 Mu_2days 0.02083 Example of M... |Rate
0oooo7 Gamma 0.5 Example of G... |Probability
000008 DC 0.83 Example of Di...|Probability
000009 ProdMax 125000.0 Example of pr...|0Other
000010 Inspection 720.0 Example of d... |Other
| OK I Cancel | Help |

Select the parameters you want to import, and click on OK. The parameters are now created and imported in
GRIF. The created parameters have the same names than the database's parameters, and the fields "Description”
or "Dimension” areidentical of those found in the database.

It isimportant to underline that it is possible to manually create a parameter in GRIF, and then with its Add-On
menu, assign the parameter's val ue of the connected database. This operation is detailed in thislink.
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13.4. Update of the parameters from the database

When an user, who has updated some of his data in his database, wants to have these modifications done on his
parameters in GRIF too, he can then use the update action, from the Data and Computations -> Parameters
database -> Update from database ... menu:

GRIF

Select data that will be update :

e Document data Datab . Database settings
Description Value |Dimens...|Unit P D Name Value Description Dimens...| Unit
Lambda2 Another example of La...|1.23... |Rate rex 2019-03-18 ... [0000...|Lambda2 1.23E-4|Another example of La...|Rate
Mu Example of Mu 0.01 |Rate rex 2019-03-18 ... |0000...|Mu 0.01  |Example of Mu Rate
Mu_Zdays Example of Mu for 2 d... |0.0208 |Rate rex 2019-03-18 ... |0000...|Mu_Z2days 0.020...[Example of Mu for 2 d... |Rate
Gamma Example of Gamma 0.5 Probab... rex 2019-03-18 ... |0000...|Gamma 0.5 Example of Gamma Probab...
Cstl Example of Gamma 0.5 Probab... rex 2019-03-18 ... |0000...|Gamma 0.5 Example of Gamma Probab...
PRODUCTION_... [Maximal prod. 1E3  |Probab... Feuillel |2019-03-18 ... |3.0 PRODUCTION_... [1000.0 [Maximal prod. Probab...
| oK I Cancel | Help

This window shows the parametersin GRIF which are connected to parameters from the databases. Thered lines
correspond to data which have been modified in the database. If the user wants to update some of his parameters
in GRIF, he must select the lines of the wanted parameters, and then press the OK button. The parameters are
now updated.
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13.5. Rebuild of the links to the database

It is possible to modify an existing parameter's connection in GRIF, by changing the database of its associated
parameter. However the parameter can only connect to the parameters with the same name. Thisactionisavailable
by the Data and Computations -> Parameter s database -> Rebuild links to the database menu.

GRIF

Parameters Value Database Identifier Value Link to
Lambdaz2 1.23E-4 rex Lambdaz (id=0000...[1.23E-4
rex? Lambdaz (id=0000...[1.23E-4 ||
Mu 0.01 rex Mu (id=000005) 0.01
rex2 Mu (id=000005) 0.01 |
Mu_2days 0.02083 rex Mu_2days (id=000... |0.02083
rex2 Mu_2days (id=000... [0.02083 ]
Gamma 0.5 rex Gamma (id=000007)|0.5
rex? Gamma (id=000007)|0.5 O
Lambda_Exp_00& 0.042 Feuillel Lambda_Exp_006 (i..[0.042
Feuille2 Lambda_Exp_006 (i...[0.032 ||
Beta_Weibull_Lawé [0.005 Feuillel Beta_Weibull_Lawé ...[0.005
Feuille2 Beta_Weibull_Lawé ...[0.005 |
PRODUCTION_MAX 1000.0 Feuillel PRODUCTION_MAX (...[LO00.0
Feuille2 PRODUCTION_MAX (...[500.0 O
| oK I Cancel | Help |

Herewe can see the different parameters of the databases, which areimported in GRIF, and which are on multiples
databases. So on the line of the parameters you want to rebuild the links, select the right database, and then validate
your modifications by clicking on OK. GRIF then update the values of the parameters by rebuilding the links.
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14. Save

Hereisasummary of all the data which can be saved from a same model.

14.1. Document template

It is possible to use an existing document as base to create a new document or as a part of a document. This
functionality is accessible in File - Document template menu.

e

[% New (default) Crl-N
& Open ... Ctrl-0
Save ctrl-3
Save as ...
L4 Send by e-mail ...
Close Ctrl-F4
Document templates
Import a file ...

-

[% New (from template) ...

-

‘=Y Import a template ...

-

Export Save as template ...

2. page layout ... ‘& Template manager ...
& Print ... Ctil-P
Save in RTF file ...

New (from template)... menu enables to open a new document and to initialize it with datafrom amodel aready
build. A window appears to select the existing model.

Select template to be used X
Template list Template detail
[ Templates File location \GRIF\2019\Tree\Templates\PTC_30pric jtr
¥- =2 Templates user dir.) Name of template PTC_30pric
D |F‘TC_30pr1c [Satodev] : PTC_| G
[ PTC_60pric [Satodev]: PTC.| | | Description of template
¢ [ Templates (built-in dir ) Prooftest coverage 30%
D TOTAL-default [ldubernef] - Tt
Preview
Or1
Evt1 Ewvt2
4] I I [»
| oK | cancel | Help |

Import atemplate... menu enablesto add to the current document data from amodel already build.
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Save astemplate enables to save the current document as template in the Template directory of the module. Once
saved as atemplate, the document appears in the Template tree of the GRIF window as well asin the Template
M anager .

I 4
7 Filter [alfr

3 PTC_60prtc jtr :
¢ [Page 1 § ; i —

£ or1 GRIF - Fault-Tree Module *
Evt1 5 | : 3 %
8512 | e (& Library : [Templates (user dir.) [~] i [ I

Templates (user dir.)
D PTC_30pric [Satodevl : PTC_30pric.jtr
D PTC_60prc [Satodev] : PTC_60prtc jtr

@ [J Logical Tree
- (A or1
: /[ Info | Preview

il File - : IGRIF2019\Tree\Templates\PTC_30pric jtr
J[Templates Nam.e:PTC_S[]prtc
¢ [J Templates (user dir.) g \;TEF)S.IOH :

D PTC_30prc [Satodev] : PTC_30pricjir |: Auth.or' Satodey

[ PTC_60prtc [Satodev] : PTC_60prcjtr |- Date - 14 February 2019
¢ ] Templates (built-in dir.) Comment

[y TOTAL-default [Idubernet] : TOTAL-defaul : Proof test coverage 30%
4] i D T

! oK | cancel | Help |

It is possible to create new files from this model using New (from a template)... action. A drag and drop to the
templates from the input area enables to import the model quickly.

o= ] Arborescence Logique

Modéles ,‘ %ﬁ |

|
i
|
| <>
D PTC_30pric [Satodev] : PTC_30prtc jir : :

[
if
I
[ Modéles (rép. utiis... i <z>
I
i
: Eut1 A Evtz
It e R R -

[ MOd2les (1 s e GRIF 20191 Tre et Template sPTC_30pric.jtr
[ TOTAL{ Prooftest coverage 30%

Save as default template menu enables to save the current document as default model in the module template
directory. This model will also be the default model of the module. It will be used as base for creating a new
document when File - New (default) action is used.
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Template manager menu opens awindow to manage the template of the document. New document libraries can
be added/deleted. To add a new library it is necessary to select a directory of the file system. The tool analyzes
the documents in this directory and builds a library that can be used by GRIF based on the compatible documents
found.

Open file

. Remove
in GRIF

selected library

Wi Library: |Templates (user dir.) | -
All
Templates (user dir.)

Open

; Templates (user dir.
directory . ( )

[ PTC_30pric [Satodey] : PT|
[ PTC_G0pric [Satodey] : PTjgmmsmm " Add new

14.2. RTF File

A model can also be saved in RTF format. This enables the saved model to be reloaded in WORD to insert the
graphical part of the model in any document. To do this, go into menu File - Savein RTF file....

File
E_‘* New Ctrl-N
< Open... ctrl-0
Save cul-s
Save as ...
[Z Send by e-mail ...
Close Crl-F4

& Open Petri10 file ...
Document templates »

&, page layout ...
Print ... curl-p
| SaveinRTFfile... |

Anonymize

Statistics of document
Document properties
Compare 2 documents

Recent files

Quit Ctrl-Q

D Thereis another way to insert model in areport.

Select the part of the model, copy it, and paste it in Microsoft WORD or other software.

14.3. Results

Computation results can be saved in different formats:
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1. Export of atablein particular in .csv format:

[ Variables | (1) Places | ®= Transitions | Results | Standard output | Errors | Info |

(Vaes |

ame =l e |-
(s |
Name : g
Production_A | Type = TS7 , Name = Production_A E
Production_B H —
: Time Value Cl (90.0%) Standard Deviation| Cllowerbound | Clupper bound
0 50 0 0 50 50
:|a760 49.018 0.198 0.27 48.82 49.216
1.752e4 49.065 [0.113 10.153 48.952 49.177
‘|2.628E4 48.902 |0.213 |0.29 48.689 49115
:[3.504E4 48.96 [0.204 |0.278 48.757 49.164
:|4.38E4 49.141 |0.199 10.271 48.943 49.34
|5.256€E4 49.032 |0.284 |0.388 48.748 49.316
:[6.132E4 49.011 |0.191 |0.26 48.82 49.202
:|7.008E4 48.701 |0.200 |0.408 48.402 49
:|7.884E4 49.05 |0.181 |0.247 48.869 49.231
|8.76E4 48.714 |4.859E-2 |6.625E-2 48.665 48.762

vendredi, 17 février 2017 15:02:44 CET

[ oK || save as || continue computation ...

2. Export entire set of results:

[.1Variables | (1) Places | m= Transitions | Resuits | Standard output | Errors | Info |
| Values |
ame = e v
A Ts7
Name H
Production_A | Type = TST , Name = Production_A @
Production_B :
i Time Value Ci1(90.0%) Standard Deviation|  Cl lower bound Cl upper bound
0 50 0 0 50 50
:|8760 49.018 0.198 0.27 48.82 49.216
:1.752e4 49.065 [0.113 |0.153 48.952 49177
|2.628E4 48.902 |0.213 |0.29 48.689 49.115
:13.504E4 48.96 [0.204 10.278 48.757 49.164
|14.38E4 49.141 |0.199 |0.271 48.943 49.34
:|5.256E4 49.032 |0.284 |0.388 48.748 49.316
16.132E4 49.011 |0.191 |0.26 48.82 49.202
|7.008E4 48.701 |0.299 l0.408 48.402 49
|7.884E4 49.05 |0.181 |0.247 48.869 49.231
||8.76E4 48.714 |4.859E-2 |6.625E-2 48.665 48.762
Save result-file
Save standard output ...
Save engine data file ...
Save compute options ...
vendredi, 17 février 2017 15:02:44 CET
g Save as XML Spreadsheet 2003 (XMLSS)
[ oK ]| save as || continue computation ..

¢ Saveresult file: saves the contents of the Results tab (.xml format).
« Advanced report: generates reports using style sheets.

* Save standard output: saves the contents of the Info tab (.txt format).
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» Saveengine datafile: savesthe data file sent to the computation engine (.txt format).

» Saveas XML spreadsheet 2003 (XML SS): saves all the results tablesin an XML format compatible with
Microsoft(r) Excel 2003 and later versions.

14.4. Curves

For each curve drawn, the points which have been computed in CSV format can be saved. Thislist of points can
then be used to draw new curves or to perform further computations.

-~

ki Charts Edit

e

Chart title: |MyGraph

Type: |Line style

M

Display options
Display title:

X axis unit: ' o: [ ]Log
YaxisuumE_ @ [ ]Log

[_] Display confidence interval.

Display generic values:

Data List
LEd X R RNe =
Legend Information Sho Color Style ﬁ_Avera..
duction_A Variables/TS7/Prod... No point 1 [
Production_B Variables/TS7/Prod... No point 1| L
Style

Intervals : |Aulomatic without peak ‘ v ] Display peaks values at : | The last point | v‘

OK

Cancel

Help

14.5. Tables

The different data table (places, transition, variables, parameters,etc...) can be saved.

For this, it is enough to click on theicon I=¥ in the table.
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15. Printing

For printing, you have several commands at your disposal in the File menu File:
» Page setup
* Print

e Savein RTFfile

15.1. Page setup

The Page setup function enables you to choose the page orientation, the size of the margins, etc.
| £ Mise en page @

Papier

Taille : | g ']
Source : ISélect\on automatique VI
Orientation Marges {milimétres)

(©) Portrait Gauche : 254 Droite - 254

@ Paysage Haut : 204 Bas 204

15.2. Print

The Print function enables you to export .pdf document pages. Graphics are exports in a vector graphics format
in order to scale it without deterioration. All data table and the results of calculations can be also exported. Here
is the window of configuration of the printing:

& GRIF - Fault-Tree Module X :
:| Printing properties r Pages r Data | Calculation | Files r Others options | :

Header

Print filename Print date

['] Company's logo ["] Print GRIF version

@ Align left O Align right

Header's text =

Body
Print border

[_] Background Zoom :

Watermark

Footer

[] Company's logo

Footer's text =

Print page number

First number{

| H oK Cancel Help |
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1. Printing properties

Printing properties tab gives the possibility of configuring what will be visible on all the printed pages. This
tab contains three parts: the header, the body and footers. Below here is an example which illustrates the various

zones on the PDF:

(GRIF-Module-Tree-Practical-Work-SafetyLoop.jtr 31 mars 2015 - 17:19:44 )

HEADER

-

\Paga 3

FOOTER

Page 1 sur185

Each of threetext fieldsis configurable. The user can so modify the police, the style, the color and the positioning
of thetext in the zone. He can a so configure the zoneitself by all ocating a background color and aframe. A click-
right on the text field shows a contextual menu: Display settings
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Several options are added:
* Print file name in the header at the |eft top.

» Print datein the header at the right top.

& GRIF - Fault-Tree Module x Font sctup e
| Printing properties r Pages ’/ Data | Calculation | Files r Others optiens ‘ [ Font setup
Header | Fonttype Dialog |
Print filename [¥] Print date | Fontsize 54 vl
["] company's logo [ ] Print GRIF version | strie Regular |+
@ Align left O Align right | Color ]
Header's text = | Underiine
[ Preview
Body D ! tl \I I
Print border [ Position
S ¢ Horizontal alignment | = | & | = |
Background ) Zoom: Eaes i
- ? ; g W verticatatignment | [T | B I
Watermark = T = |
i / | Rotation j45.0 =
Aa Font for informatio%. r”**o;*’] S, Help
frote &= Outline ... — - — .
[_] company's loge Sl \ {GRIF -Fbuk—Tmz:dndule
setup
Footer’s text = style Fernn v
‘ Width
] Border color ' .
i [¥] Print page number i
| First number1 ¥] Backaround color
= 3 (v Rounded corners
OK |i Cancel H Help Preview
0K ! Cancel Heip i

« Print a border in the graphic pages enables to bound visually the pages of graphs besides of the page of
printing. Warning: this frame can be in conflict with a possible frame defines in the zone of body of page

» Watermark enables to seize an image to be printed on a background with colors which will be limited. The

image can go out of the zone of body of page

» Print number of pagein the footer in the lower right. The first number can be chosen to start not at 1.

2. Pages

Pages tab enables to select the page will be printed.
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[l GRIF - Predicates Petri Nets Module

[ printing properties [ Pages | Datas | Calculation | Others options

() Print whole document
) Print current page

‘@ Print selection :

[[] 3 Model_Rev0.jpp
o ] Page 1

[] Select recursively the pages

| ox I

Cancel

Help

» Print all the page: al the pages will be printed

» Print current page :only the current page will be printed.

» Print selection : select pages and groups will be printed. Select recur sively the pages optionisahelp in order

to select quickly sub-pages.

3. Data

Data tab enables to select date will be printed.

ksl GRIF - Predicates Petri Nets Module [
[ printing properties | Pages | Datas | Calculation | Others options |

Add | Remove table of data to be printed ﬂ &

1: Places |/2:Tra||5\tions rE:Variab\es |

e |

Table's title [variables |

Order :

Domain Name Definition / Initial value Valug Observed
0

[ oK | Cancel | Help |

Each sub-tab will represent a table in the PDF document. The title and the print order of these tables can be

modified.

By default all the types of dataare represented (one by sub-tab). The upper right buttons allow to add it or to delete
it. To note that we can print several times of the same data type in different tables. The data table can be filter
using the usual filter. The Column manager can be also used.
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4. Calculation

Calculation enablesto select the calculation will be printed.

ksl GRIF - Predicates Petri Nets Module [
[ printing properties | Pages | Datas | Calculation | Others options |
Add | Remove calculation results ﬂ E
1: default-Moca
Select calculation default Moca | |
Title of calculation |defau\t—rv|0ca
order (]
[ oK | Cancel | Help |

Each sub-tab will represent a part containing the various tables present in the results of the calculation. This part
has a modifiable title and order which is the order of printing of the various results.

By default all the calculation results are represented (one by sub-tab). The upper right buttons allow to add to it
or to deleteit.

5. Files
Files enables to select the files related to the document to print in appendix. Only txt, image or PDF files can
be exported.

B GRIF - Fault-Tree Module > |
| Printing properties rFages rData | Calculation | Files rOthers options

Select file to print in appendix.
Only txt, image or PDF files can be exported.

Name Description Path Type | Size|Sync..| Status|

L IGRIF- C:\Users\EmmanuelFargeas\...\M odule|Spre...[318 B]11/2

| oK Cancel || Help

6. Others options
Othersoptions.

» print table of contents: Allowsto print the table of content of document, very useful for big documents.

Print modification tracking : Allows, if the modification tracking optuion is selected, to print comment, author
and date of modifications for each saving.

» Print index of graphic pages: Allowsto print an index of graphic pages, very useful for big documents.
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7. Example

To give an overview of a PDF printing:
fi Model_Rev0 jpp.pdf - SumatraPDF =N E=R ="

Fichier Affichage Atteindre Zoom Favoris  Préférences  Aide

u: .!,lPage: 15 ‘ iy | =i Q ,E) ,@‘Rechercher: 4 ) B

Modal vtz

>

m

Modal vtz

Places

Number Name Automatic Initial tokans.
1 1

3

15.3. Save in RTF file

The Savein RTF file... function initially gives access to awindow called Printing properties . Then to another
caled Information . And thirdly, awindow is displayed allowing you to choose the folder in which the RTF file

isto be saved.

Printing properties

Print border

Print filename
Print page number
Print date

| OK | Cancel | Help |

When you select the Save in RTF file function, the first box to appear is that shown above. Y ou can then select
your preference: Print border, Print filename, Print page number and/or Print date.

Information

IEI Print current page
[[] Print current page with its subpages

[] Print whole document
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Secondly, an I nfor mation window appears. It enables you to indicate whether you wish to print the current view,
print the current page or print the whole document.
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16. Options of GRIF - Petri Nets with
predicates

Tools- Application Options menu opens awindow containing the following tabs:

16.1. Options

Options tab enables to tune application behavior :

» Save the options of the current document as default options in the application : Save options of current
doc as application default options.

» The application manages the default options of the documents, apply the default optionsto the current
document : Apply -Application options- to current document.

» Delay of automatic document saving (in minutes) : Delay of automatic document saving (in minutes). A null
value disables automatic saving.

* Number of undo : Specifies number of possible undo/redo.

* Number of recent files: Specifies number of filesin recent fileslist.

» Window display : Enables separate tables (external) or linked tables (internal).

» Columnstoberesized in tables : Enablesto specify the columns on which space will be taken for resizing.

» Ask for confirmation before deletion outside the input area : When deleting an element in the graphic tree
or in the table date, adialog box will be displayed.

» Manage new namesto avoid name conflict : Tries to avoid name conflict, creating new objects whose name
is unique (when pasting for example).

» Synchronize view with tables: Select objects in tables (on the right) when they are selected in view.

» Synchronize view with explorer : Select objectsin explorer (on the left) when they are selected in view.

» Ask for confirmation if closing with close button : When closing with the button at the top-right of adialog
box, the software will ask for aconfirmation. Use OK or CANCEL buttonsif you don't want to confirm closing.

* Moadification tracking when saving : When saving, if tacking is activated, you can add a comment about
modifications made on the document.

» Additional syntax checking before computation : Add a syntax/semantic checking of variables before
computations and step by step simulation.

» Ask for configuration of observed variables: Ask for computation setup when variable becomes observed.

16.2. Executables

Executables tab enables to specify path to external executables:

» Mail client : Enable you to set the mail client to use
» Automatically open PDF files: Specifiesif PDF reports must be opened with generation.
* Moca-RPC path : Specifies path of Moca 10.

16.3. Graphics
Graphics tab enables to modify GUI look :

» Use Windows look and feel : Use the look and feel of your operating system instead of java look and feel
(GRIF restart is needed).

» Element Zoom : Changes graphics size.

 Filling and outline for dynamic fields : Object outline configuration (line color, line width, background
color, ...).

» Font for dynamic fields : Enables font configuration (color, size, italic ...) for information that are displayed
under objects.

» Shapefilling and outlinefor commentaries: Object outline configuration (line color, line width, background
color, ...).

» Font for commentaries : Enables font configuration (color, size, italic ...) for information that are displayed
under objects.
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 Shape filling and outline for groups : Object outline configuration (line color, line width, background
color, ...).

» Font for groups : Enables font configuration (color, size, italic ...) for information that are displayed under
objects.

» Activate cross hair : Activate cross hair which enables object alignment.

» Activate smoothing for texts: Activate anti-aliasing (smoothing) for texts, it can slow the display.

 Activate smoothing for images : Activate anti-aliasing (smoothing) for images, it can slow the display.

» Activatetooltips: Activate tooltip-system.

» Configuration of automatic layout : Let you configure the direction of automatic layout done with F7.

» Part that will be laid out : Let you define if the the layout is made on upstream or downstream part when
you press F7.

» Draw places and transitions according to |EC 62551 : Draw places and transitions according |[EC 62551.
Transitions will be drawn depending on their law.

Digital format tab enables to customize digits display :

» Display of parameters: Specifiesthe display of parameters (number of digits, ...).

Computations/ Results :

» Light Batch : Deletesfiles used for each computation of batch computations, it decreases memory/disk use.

e Preferred frequency unit : Unit that will be used for displaying result which dimension is "frequency"” in -
main view, - data tables, - and some result synthesis.If no unit is displayed (especially in detailed results) the
unit is (h-1).

» Preferred duration unit : Unit that will be used for displaying result which dimension is "duration™ in - main
view, - datatables, - and someresult synthesis.If no unitisdisplayed (especially in detailed results) the unit is (h).

Places tab defines places display options. :

e Font set-up : Enables font configuration (color, size, italic ...) for information that are displayed under objects.
» Display name: Enablesto display name or not

» Display number : Enables to display humber or not.

» Display description : Enablesto display description or not.

» Display number of tokens: Enables to display number of tokens or not.

» Display attributes: Enablesto display attributes or not.

» Display default valuefor attributes: It displays the default value of attribute for which no value is defined.
» Display name on shortcuts: Enables to display the name of reference place on each shortcut.

« Additional information : Enablesto display additional information (results of computation)

Transitions tab defines Transitions display options :

» Font set-up : Enablesfont configuration (color, size, italic ...) for information that are displayed under objects.
» Display name : Enablesto display name or not

» Display number : Enablesto display number or not.

» Display description : Enablesto display description or not.

» Show HISTO characteristics: Enablesto display HST flag of transition or not.

» Digplay firing options (PRIO, EQP ...) : Enablesto display firing options of transitions.

 Display guards: Enablesto display guards of transition or not.

» Display assignment : Enables to display assignments of transition or not.

» Display law : Enablesto display law of transition or not.
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Use a default law : Enables to use a specific law as default law.

Display attributes : Enablesto display attributes or not.

Display default value for attributes: It displays the default value of attribute for which no value is defined.
Additional infor mation : Enablesto display additional information (results of computation)

Default law : Default law that will be used when creating objects.

Maximum number of charactersby line : Specifies maximum number of characters per line.

Lexical check of transitions before computing : Activates lexical check of transitions before each
computation.

Check transition conflict : Checks that there is no transition firing conflict : 2 transitions with the same
upstream place and exactly the same guard (same string).

Null transition rate produces a war ning : Displays awarning message if atransition rateis equal to 0.

Arcstab defines arcs display options :

Link arrow width : Specifies arrow width.

Link arrow height : Specifies arrow height.

Show arrowslinkstotheforeground : Displaysthedirection of links on theforeground. Otherwise, the arrows
will be drawn behind.

Display arc weight : Enables to display arcs weight or not.

Local datatabs enables to change local datadisplay :

Font set-up : Enablesfont configuration (color, size, italic ...) for information that are displayed under objects.
Display data domain : Display domain of definition.

Display name : Display data name.

Display description : Display data description.

Display data definition : Display variable definition.

Display data value : Display datavalue.

Simulation tab enablesto set simulation up :

Automatic firing of dirac 0 : Automatic firing of transition with Dirac O law.

Automatic firing when simulation starts: Automatic firing of transition when simulation starts.
Transitions fireable before loop detection : Specifies maximum number of fire before loop detection.

Limit duration for " fast forward" (s) : Specifiesthe number of seconds before the detection of aloop during
the "fast forward".

Graphical Rendering of smulation : Activate or not graphical rendering of simulation or each modification.
Keep history during " fast forward" : It enables history-saving of triggered transitions, the ones automatically
triggered when using Go until time/transition functions

Constant time interval between two automatic fires : When using automatic forward during step by step
simulation, the (user) time between two transition fireswill be constant. If this option is not checked, time will
be proportional to the simulated time.

Delay between transition fire (ms) : Delay between two automatic fire.

Simulated time/ user time coefficient : Delay between two automatic fire.

Simulation trace : Enable simulation trace.

Path to tracefile : File where simulation is saved.

Follow scheduler order for deterministictransitions: Only thefirst deterministic transition of scheduler can
befired.

Choose delay of fired transitions : Displays adialog box to choose delay of fired transition.

Uncertainty propagation for interactive simulation : If not checked, the value of variable with uncertainty
will be the average. For example, 1.5 for aunif(1,2).

Display histogram (transition) : Enables to choice type of histogram for transitions.

Parameter (nb classes, nb and size of steps ...) : Specifies parameter for transition histograms.
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16.11. Curves

Charts tab enables to change charts drawing :

» Set graphicsborders: Add bordersto charts.

* Set generic values borders: Add borders to generic values under charts.
» Display grid : Display grid on curves area.

» Display legends: Display legends under curves.

» Drawing zonetransparency : Activate curves areatransparency.
» Graphictransparency : Activate charts transparency.

» Titlesize: Specifies chartstitle font size.

* Genericvaluessize: Specifies generic values font size.

» Point size: Specifies point size on curves.

» Coordinates size : Specifies coordinates font size.

» Legend size: Specifieslegends font size.
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17. Annex

17.1. Hazard Rate h(t) Utils

The Hazard Rate law (denoted h(t)) enables to create a law from the failure rates of a component. This law is
formed by multiples pairs, a pair representing atime t and its associated failure rate at thistime t. An utility for
the computation of Hazard Rate Laws is given by GRIF, which give various functionalities, listed below:

» Computation of the H(t) values (integrals of the h(t) values)

» Computation of the F(t) values (values of 1 - exp(-H(t)))

» Computation of the F(t) values with a coefficient specified (denoted qF(t))

» Computation of the gH(t) values, calculated from the gF(t) values (values of -log(1-F(t))), and the possibility
to add times up to a specified date.

» Computation of the gh(t) values, from the gH(t) values (derivate of the values of gH(t))

» Modelization of the points from the laws quoted above in graphics, to allow to compare the values before and
after the multiplication of these values by a coefficient.

» Computation of 5 polynomial of orders 1,2,3,4,5 representing the values of gH(t), and their visualization.

« Differences between the polynomials, displaying the least squares and the correlation between the gH(t) values
and the values computed from the computed polynomial, for each order.

The main purpose of this utility, besides of the visualization of the h(t) law, is to create anew law gh(t) from the
h(t) law, but with a coefficient assigned, via the process h(t) => H(t) => F(t) => gF(t) => gqH(t) => gh(t).

This utility can be found in the "Advanced distribution function” law's panel, which from his h(t) values, will
create a" Cumulative distribution function”, with as parameters the gF(t) values (which can be seen in the utility).

[ Properties of 'Transitions' - Trl *
Number 1
MName ( [v] Automatic ) Tr
l/ Delay | Fire | Guards r Assignments r Description r Others |
Law |Advanced distribution function (Hazard rate) iv ‘
Tabular of the distribution function: time, hit}, with a factor and the ordre of a polynomial.
Parameter(s)
Eati P
- - - P50% at: 2583084
Times {in h) h{t) {in h-*)
0.0 1.0E-4 | Coefficient: 1
100 3.0E-4 Hrer : =l
15.0 4.0E-4 Add times up to: |0 |Il |
20.0 5.0E-4 1
250 6.0E-4 Advanced...
30.0 7.0E-4 = i
[ ] Transition with memory
[_] Dynamic transition
| OK ! Cancel | Help |

This utility is made of three tabs, which are going to be described to guide on how to use this utility.
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17.1.1. Tables tab

ke Distribution function estimater X

Tables of values r Graphics of values r Polynomiales of H(t) |

Values for hit)

H(t) = Integrale(n(t)) F(t)=1 - expl(- H(t)

”""°”"““:|"°“”5’ !'| ] Values for H(t) Values for F{t)
Times (nh) I nt i) Times (in h) Hity Times (in h) Fi)

0 = “ o 0 -l 0 -

= e i 7EE4 Bl TASTIEL 3

o Ed El t&—a E W 1.998E-3 1=

e A 15 37563 15 374363

5 e 20 = 20 5982E3

5 E,,, 25 87563 25 8711863

i CE 30 0012 30 00118

o T 35 00158 3 00156

10 E"‘ 20 .02 40 0.0198

e e a5 00248 45 0.0244

=0 R 50 0.03 |50 0.0296

B FEEE) 55 0.0358 55 0.0351

0 Taea 50 0042 50 00411

o Fre— 55 00488 55 0.0476

0 1553 70 0.056 70 0.0545

7 e 75 00638 75 00818

5 7 50 0072 &0 0.0595

i (FEE) 55 0.0808 55 0.0778

%0 Tota |l [s0 009 || lls0 0.0861 L

I = - e Anan 2 e Anodn z
PsO%at: 12583284 Hour(s) >

® Coefficient [ | ONewPSO%: | | n @ Add times up o n @

Values for F(t) avec coeff Values for H(t) avec coeff Values for h(t) avec coeff

Times (in h) Fit) avec coeff Times (in h) Hit) avec coeff Times (in h} ‘ hit) avec coeff (in h-"}
0 0 | o al o [1E4 -
5 7.4972E4 15 75E4 E }g—n: 3
10 1.998E-3 L 10 263 L [0 3E-4 ||
15 3743E3 15 375E3 15 =
20 5.982E-3 20 6E-3 20 SE-4
25 8.7118E-3 25 87563 25 BE-4
20 0.0119 30 0.012 30 TE4
35 0.0156 35 0.0157 35 SE-4
40 0.0198 40 0.02 40 9E-4
45 0.0244 45 0.0247 45 1E3
50 0.0296 50 0.03 50 1.1E-3
55 0.0351 55 0.0357 55 1263
60 0.0411 60 0.042 60 13E3
65 0.0476 65 0.0487 65 14E3
70 0.0545 70 0.056 70 1563
75 0.0612 75 0.0638 75 16E3
50 0.0695 20 0.072 30 1.7E-3
85 0.0776 85 0.0808 85 18E3
90 0.0861 1 [oo 0.09 o0 1.9E3 =
Q5. LT VT o [ N 0aq i a5 2E. it
{E-5t7+1E-4t.4 5136E-14 i 2E-St-1E4 :
| |
| oK ] Cancel I Help |

Thefirst tab list the values tables. The only editable table isthe h(t) table, where the date must be directly entered.
The others tables are refreshed automatically, depending on the data entered by the user in the h(t) table.

17.1.1.1. Table of the values of h(t)

The table consist of two columns: one representing the times, the other the failure rates. The user can specify the
times' unit of these values, by selecting the correct time in the menu above the table. Two buttons allow to add a
row of values, or to suppress one or more. The user can, when doing a paste action (Ctrl+v) on atime cell, import
multiples times and failure rates, but he needs to be sure his values are correctly organised: the times left, and
the failure ratesright.

17.1.1.2. P50%

The field P50% enables the user to know at what time the values of F(t) exceeds 50%. The user can inform the
times unit of the P50% he wants, and this unit will be used by the new P50% and the possible addition of new
times, detailed below.

17.1.1.3. Coefficient or new P50%

The coefficient can be specified intwo different ways: thefirst way the most explicit consist of entering the wanted
coefficient in the field "Coefficient”. The second one alow to enter a new wanted P50%, and it will create a
coefficient, equals to the new P50% divided by the ancient one.

17.1.1.4. Addition of times in the table of gqH(t) values

The user can entered anew timet, tofill the table of new rows of values, up to theinformed new time. The medium
interval between the ancient times are calculated, and the new times to add are calculated according to the last
time and the value of thisinterval, until reaching the new timet.
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17.1.1.5. Polynomial's fields

Two fields, located below the tables of gH(t) and gh(t) values, display the computed polynomials which represent
the values of these tables. The table gh(t) representing the values of the derivate of the gH(t) polynomial, the
polynomial below the gh(t) table is the derivate of the gH(t) polynomial. By default, the order of the polynomial
figuring below the gH(t) table is 3 (so 2 for the polynomial below the gh(t) table), but the user can choose the
order manually, by selecting one of the button figuring in the "Polynomials’ tab.

17.1.2. Points tab

[l Distribution function estimator X

Tables of values Graphics of values rPo\ynom\ales of Hit) ‘

h(t) H(t) F(t)

0.0200 10 /A 1.0

0.0175

0.0150

0.0125

£ 0.0100

0.0075

0.00s0

0.0025

(t)
H(t)

S, m oW e oW o W @0
\\%
F(t)
s o o
]

0.0000 a0
a 250 500 750 1,000 a 250 500 750 1,000 a 250 500 750 1,000
Times Times Times

— h(t) = h(t) with coefficient “-H(t) ——H(t) with coefficient Polynomiale of H(t)l —— F(t) — F(t) with coefficient

OK Cancel Help

Thistab enablesto see the differences which occured during the multiplication of the timesby the coefficient. The
tab contains three graphics, each one of them representing the values of one of the three laws seen previously, as
well asits equivalent multiplied by a coefficient. The first one display the values of h(t) and gh(t), the second one
H(t) and gH(t), and the last one F(t) and gF(t). The second graphic has a feature, which displays the values of the
computed polynomial, to seeif the H(t) values and the computed polynomial values are adequate. This tab must
therefore be opened after all of the date has been entered ( all h(t) values, coeff, ...) in the "Tables" tab.
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17.1.3. Polynomials tab

[ Distribution function estimator

H(.t.). Oorder1

H(t) Order 1

H(t) Order 2

”H(t) Order2

H(t) Order 3

0 250 500 750
Times

| * H(t) Order 1 — Palynomiale of H(t) Order 1‘

o

250 500 750
Times

1,000

| * H(t) Order 2 — Palynomiale of H(t) Order 2‘

H(1) Order 3

250 S00 750 1,000 | |
Times

= H(t) Order 3 — Palynomiale of H{t) Order 3‘

H(t) Order 4

H(t) Order 4

H(t) Order 5

H(t) Order 5

| [Ordera

[Orderd

 |Orders

a 250 500 750
Times

a

250 500

Times

The last tab displays al the computed polynomials (depending on the values of the gH(t) tab), and the table
displaying the least squares and the correlation between the values of gH(t) and the values of the computed
polynomial. The user can select one of the buttons located above the graphics, to specify which polynomial is
displayed in the polynomial field located inthe " Table" tab, and in the graphic of the H(t) and qH(t) valueslocated

in the "Points" tab.
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17.2. Moca seed testing utilitary

The Moca seed testing utilitary enables you to test a random seed, to see if the generated numbers have a good
dispersion. To access to this utility, click on the menu Utils, then M oca Seed Testing.

| £ Maoca seed testing _ O x

Random number generator

Type IJﬂ\'a || imitial Seed [1234579 | |

Scattering display

o © o © &Fo
o g o° o® % o q 1000000
© o° e 750000
o o
% © o Q o o © ] o g 500000
o 0 4o o 250000
o] o o0 5 q
o o o OO o © o o o] 100000
o ] & % o 75000
e e © o o 6 50000
o o o 25000
Q o) o [e]
b O g o e ©g 0% o 10000
© o 0 7500
o oD
g@ o o 5000
0 9o o %o o g 2500
o Q o ° © 1000
o Q o
o o ® © 0 o o 750
o] o
o o 500
o] o
o o e} o % o] @ o o [>- 250
o o 100
© ©° °© © 75
o
b Ceo © oo ° 50
o o] o o 25
a a o © o oo G 1)
Oo o] o ° L @ o 3 o
o °9 o oo Oo © o
o Q 8 o) Ogo
fela] 9y o |Z|
© © [s] [o] © o © o ° i
e o %o ol a

Thefirst part of this utilitary enables you to enter the type of the generator, and the initial random seed.

» Thefirstisthe JAVA random generator.

» The second isthe historical Moca random generator, which is used in the Moca version lower or equalsto 13.
» Thethird isthe Moca3llnt generator, allowing you to make a number of stories below 2 billions.

» The forth is the Mocad8Int, allowing you to make a number of stories higher than 2 billions, and which is
inspired by the pseudo-random numbers generator defined by D. H. Lehmer and described by Donald E. Knuth
in "The Art of Computer Programming”, Volume 3: "Seminumerical Algorithms", section 3.2.1.

Oncetheinitial random seed is entered, you can launch the computations, and it will fill the scattering table, inthe
second part of the utility. Thereis aladder at the right of the table, to inform the numbers of generated numbers
to displayed. It is now possible to judge by the scattering of the generated numbers if the seed generate well-
scattered numbers, or not.
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