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The AltaRica 3.0 project
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The AltaRica 3.0 project: models

class Source

state Boolean working (init = TRUE);

Boolean outFlow (reset = FALSE);

[AIt(IRiCﬂ 3.0] : ill ®  GUIfor modeling

GUIfor simulation

parameter Real lambda = 0.0001; 3 "Ode
event failure (delay = exponpatialllamhdal. J - = /|
transition state==ON ) _ ) -
! _ ) - — rsion & Configuration =
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The AltaRica 3.0 project: raw results

Reliability Data

| AltaRica 3.0

]

end;

' node Pump " 11

®  @UI for modeling
GUI for simulation

S
= Ly

4 Pump 2 failure,
Pump 1 failure,

(5 ‘H £y - s result.csv - Microsoft Excel |%IE‘
{/: Accueil Insertion Mise en page Formules Daonnées Révision Affichage Compléments @ - xgtﬂ_s im } pl‘ll'lt I
= X Calibri Standard  ~ A.r 5= Insérer - - A .
. . . Uariables =
o © B2 % & Supprimer - || [g] - 157 Jt 51 .workin true
Coller P Style || ... Trier et Recher - . q
- Yo $,0 - || 5] Format = 7 filtrer - sélectio 22 .working true
Presse-papiers Nombre Cellules Edition Ui.closed = false —
U2_.clozsed = false
612 M ~ U3.closed = true =
A B C D E F G 21 .output = true
13 Event observer(s) Fireable (c Fired (on ave First time fir Length of int Fireable (tot Fired (t 52 . output = true
14 A repair 1.541 1.541 6006.71 9.70993 1541 31-1?PFE%3W =_t¥“3
15 |A_failure 2.521 1.541 5997.37 6230.3 2521 U2 -i;ggFlﬂlD-lw=_tl‘:l:E
16 |B1_repair 15.605  15.6 1018.82 10.5265 15605 U2 _rightFlouw = true
17 |B2_repair 15.779  15.769 975.561 9.4551 15779 U32.leftFlow =
18 |B3_repair 15.746  15.735 977.586 9.64855 15746 V3. .rightFlow =
19 Bl failure 16.369  15.611 1009.12 950.411 16369 % -input = true S
20 |B2_failure 16.545  15.787 966334  941.212 16545 -input = true |
21 |B3_failure 16.514  15.752 fﬂA% 942.814 16514 xgts—sim > print tr X
0 2l Rl 48 B . " 2
o = 1= kﬂl % ELI‘Jl = ! | IMMEDIATE fireable transitions:
= MWNHCMSHShil TIMED fireable tranzitions:
- Tank Emot S1.failure [8] —
O - an npty 22 failure [11
2 WValwve 1 stucked close, Valwve 2 stucked EE-C%DSE Eg}
. - .close
Pump 1 failure, Valwve 2 stucked close

Valve 1 =stucked close
Pump 2 failur%

U3.open [61]

wgtes—sim > _

M length : 166

lines: 5

Ln:5 Col:31 Sel:0




Virtual experiments
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Graphical animation of models
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Virtual experiments
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A language for graphical animation of models
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domain PumpState{ FAILED, WORKING }
classPumpRep

parameterPumpsStatestate = WORKING;

Ovalcir (x = 0, y = 0, width = 50, height =
50, color =blue,thickness = 4);

Linedeltal (x =7,y = 7, width = 35, heighl

= 35, color = black, thickness = 4);

—

Linedelta2 (x = 7, y = 42, width = 35, heig

=-35, color = black, thickness = 4); G U I G e n e rator
animation

state == WORKIN&

deltal.color:= green;
delta2.color:= green;
cir.lineColor.= green;

}
state == FAILED

deltal.color:=red;
delta2.color:=red;
cir.lineColor= red;

}

end




Application: Graphical animation of AltaRica 3.0 models
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AltaRica 3.0 mode Graphical model

: print v(ariables)?

| print o(bserverg?  AltaRica3.0 Stepwis [

Smulator

B Invite de commandes - Cilcyg

xgts—sim print u

Uariahles =
%1 .working = true
52 .working = true
Ui.closed = false
U2.closed = false
UZ.closed = true
S1i.output = true
S2.output = true
Ui.leftFlow = true
Bé.gighgglow = true . .
-leftFlow = true

V2. rightFlow = true CO I “ I unlcatlon
V3.leftFlow =
U3 .rightFlow =

Ifoinpu = true nrotocol

xgts—sim > print tw»

IMMEDIATE fiwreahle transitions:

TIMED fireahle transitions:
81.failure [B]
82 failure [11
Ul.close [31]
U2.close [51
U3 _open [61

xgts—sim ¥ _




Needs for graphical language for animation
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Graphical objects
TOEFYLX SY 20Ffasx NBOGlIy3IfSax
T Attributes of graphical objects
AQEI YL SY O22NRAYI(0Sax aAl s
Parameters
Variables
Animations
T Example: conditior> action
External variables

Structural constructions
T To create librairies of reusable graphical components
T To represent different graphical views

v

v
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GraphXica: example
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domain PumpStatd FAILED, WORKING }
classPumpRep

parameter PumpStatestate = WORKING;
Ovalcir (x = 0, y = 0, width = 50, height = 50, colblue,thickness = 4);

Linedeltal (x =7,y = 7, width = 35, height = 35, color = black, thickness %
Linedelta2 (x = 7, y = 42, width = 35, heighB5, color = black, thickness = 4);

animation
state == WORKIN&
{
deltal.color.= green;
delta2.color.= green;
cir.lineColor= green;

}
state== FAILED>

{
deltal.color:= red;
delta2.color:= red;
cirlineColor= red;

}

end




GraphXica: example
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domain PumpStatd FAILED, WORKING }
domain ValveState{ OPENCLOSE }

extern PumpStateext_pumpStatd init = FAILED );
extern ValveStateext_valve( init = CLOSE );

block SubSystem
HTubehtube2(x = 200, y £00);
HTubehtube3(x = 250, y £00);
Valvevalve(x= 140, y = 75, stateext_valve;
PumpRepumpRejx = 300, y = 75, stateext _pumpStatg
end

- _§:_
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PandIDView

External variables:
Tank.state NORMAL
Pumpl.state WORKING
Pump?2.state WORKING
Valvel.state OPEN
Valve2.state OPEN
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GraphXica: demonstration
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GraphXica: demonstration
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GraphXica: demonstration
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PandIDView EI@ .
External variables:
Tank.state NORMAL
 — ‘ Pumpl.state WORKING
* Pump2.state WORKING
Valvel.state OPEN
—0:0 Valve?2.state OPEN
FaultTreeView EI@
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GraphXica: demonstration

PandIDView

oo ]

External variables:
Tank.state NORMAL
Pumpl.state=AlILED
Pump?2.state WORKING
Valvel.state OPEN

— Valve2.state OPEN
FaultTreeView EI@
Loss of
reactor cooling
| 1
Loss train 1 Loss train 2
1 |
Pump 1 Loss of Loss of Pump 2
failure liquid supphy liquid supphy failure
Pump 1 Pump 2
| | | 1
Valve 1 Tank Empty Vahe 2
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GraphXica: demonstration

PandIDView

o[- ]

External variables:
Tank.state NORMAL
Pumpl.state=AlILED
Pump?2.state=AILED
Valvel.state OPEN
Valve2.state OPEN

FaultTreeView EI@
Lioss of
reactor cooling
1 1
Lass train 1 Lass train 2
1 |
Pump 1 Lass of Lass of Pump 2
failure liquid supphy liquid supphy failure
Pump 1 Pump 2
| 1 | |
Valve 1 Tank Empty Valve 2
stucked close stucked close



Conclusion & Perspectives
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Different graphical views for the
same model can be created

Dynamic
f FaultTrees

Future works
A prototype based on Qthas  ACouple GraphXica displayer with AltaRica 3.0
been developed stepwise simulator: definition of a
communication protocol
Mevelop an authoring tool for GraphXica

models
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