





(1) system Modeling with ModelicaML
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@ System Simulation

with Modelica Tools

@ Modelica Code Generation
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amodel
(Two TanksSystemExample: DesignModels: Models Libran)
BaseController

5 avariables K ModelicaReal
] wwariables T: ModelicaReal
E wwariables ref: ModelicaReal
5 avariables error: ModelicaReal

Structure

5 ewariables outCtr. ModelicaReal

emadels
(TwoTanksSystemExample:: Designifodels)
TanksConnectedPl

Requirements

«ExtendsRelatior
=7 typeModificati

amodel
(TwoTanksSystemExample: Designliodels)
PlcontinuousController

] wwariables x: ModelicaReal
E avariables powered: ModelicaBoolean

ecomponerts ecomponerts
source tank1

ecomponerts
tank2

[ ] tsensor [ Jtgensar thetuator| |

«componert
piContinuous1

tActuator| |

cReguirements
id =001

arequirements
Max level of liquid in a tank

text = The level of liquid in a tank shall never
exceed 80% of the tank-height.
specifiesType = [Tank]|

evariables maxlevel ModelicaReal
evatiables tank_height: ModelicaReal
evariables level: ModelicaReal

¢«Reguirements
id =002

srequirements
Volume of the tank1

text = The volume of the tank1 shall be 0.8m3
specifiesObject = [TanksConnectedPltank1]

evariables tank_volume: ModelicaReal
evariables design_value: MadelicaReal

wrondtionalAlgorthm]Diagram s
limit value algorithm

[ = phtax] [p < phin]

pLim = pMin;
N

[ not powered |

[cinval=0.1]

monitoring the level
[ powered ] 9

contrelling the level

[cinwal=0.1]










«models
SimpleStateMachine

&
&

t: ModelicaReal
x: Modelicalnteger

i smodeicaStatemachines Ty
StateMachine 0
| [t=1andx=3]1x=1, |
State_0 ‘ State_1
[e=110%:=3 State 2 [t 1.5 and x> 0]/x=2,
b A

model SimpleStateMachine

Boolean State_0 "3tate 0 representation”;
Boolean State_1 "State 1 representation®;
Boolean State_2 "State 2 representation';
Integer x "discrete wvariable™;

Real t "continuous variable'™;

eguation //Code for continuous integration of t

der (t)=time};

algorithm //Code for StateMachine O

when initial() then
StatE_D:=true "hctivation of the initial statce™;

end when;

//Transition from State_0 to State_1

if pre(State 0) and t > 1 and ®x < 3 then
Stace_0:=false "Deactivation of state™;
¥:=1 "Transistion sffect™;
State_l:=true "Activation of =tate';

ffTransition from State_l to State_z

elseif pre(State_ 1) and ¢ > 1.5 and x > 0O then
State_l:=false "Deactivation of state™;
¥:=2 "Transistion effect™;
State_2:=true "Activation of state';

ffTransition from Jtate 2 to Jtate 0

elseif pre(State 2) and ¥ > 1 them
State_2:=fa1;e "beactivation of state™;
¥:=3 "Transistion effect™;
State_0:=true "Activation of state";

end if;

end SimpleStacteMachine;




Plot by OpenModelica Plot by Openiodelica
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. smodelicaStateMaching:

StateMachine 0

Y

‘ State_0 ‘ priarity is 2 )‘ NOT OK

priority iz 1| [v= 2]

W

[x=2]

‘ OK

e

Priority Order

What happens when x and y are
greater than 2 at the same time?

In ModelicaML: Transition which the higher
execution priority is taken (i.e. to state OK)

21 target-= NOT OK[x = 2]

‘ 1: target-= Okfx =

oo




d smadelicaStatelachines h
StateMachine 0
r State 0 %{ 0K ‘
$ [#=2]
‘ init }%‘ NOT OK ‘

o iy
What happens when x and y are greater that 2 at the same time?
In ModelicaML: Transition to state "OK" is taken because it is at higher
hierarchy level




gmodelicahML=stateMachines

StateMachine 0 What is openValve set to?
Region_0 | Region_1
w | w In ModelicaML: To “false” because
| State_0 || State_0 | Region_0 was executed first and
| openValve := true; /entry | | | openValve := false; /entry | then Region_1 is execute.

.,

Prioriky Order

SkakeMachine 0::Region 0 @
StakeMachine_0::Region_1




prore— -State machine enters the
- .x' | L' . state_0 in both regions
|
state 0 & || state 0 @ -On entry ev1 and ev2 are
Reactions | Regctions generated in state_0 in both
"5, GEM{evl); | ", GEM{ev2); regions
v l | v i
| | -Transitions to state_1 is
state_T | | state_T | i i
| | | performed in both regions
B l | B i ...
| state 2 | I | state 2 | ) )
| R | What are the resulting active
. | J states configuration?




Simulation result in IBM Rhapsody

I state

state [
i |
™ N
state O %) | state 0 %)
Hegohions | Reactions
"5 GEM{evl); | "5 GEM{ev2):;
el & | el i
state 1 | state 1
|
e l | B i
state 2 | state 2
o
|
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state O () state O %)
Reactions Reagctions
"5, GEN(ev1); "5, GEM(ev2):
el el
ey =

S

Active (resulting) states




Simulation result in IBM Rhapsody

state [

state [
i |
0 Y
state [ (%) | state O (%)
Hedctions | Regctions
"5 GEM(ev2); | "5 GEM(ev1);
v l | v i
| state 1 I ‘ state 1
I |
B l | e l
state 2 I | state 2
|

state 0

&3

Reactions

v, GEM{ev;

Y

state (7]

Reactions

"5, GEM{evl);

el

B i

| state 2

|
|
|
|
|
|
I
|
|
|
|

Active (resulting) states
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o smodelicahLStateMachines ™y
StateMachine 1
Region_0 | Region_1
| Y
| state_0 ||| state_0 |
| GEN_SIGNAL{ev1); /fentry | | | GEN_SIGNAL (ev2); /entry |
evl | eyl
I state 1 Il | state 1
ev2¢ : e \|/
‘ state_2 ‘ | ‘ state_2 ‘
|

Priarity Order

SkateMachine 1::Region
StateMachine_1:;Reqgion_1

What are the resulting
states?

In ModelicaML: Independent of
whether ev1 is generated in
Region_0 or in Region_1 the state
machine ends up in state_1 in both
regions because both events are
generated when the state machines
is in state_0 in both regions and are
both consumed after the transition
to state_1 is performed.




gmodelicabLStatebMachine:
StateMachine 0

-

b

Fedion_0

I

| Region_1

C

|Region_1 | Region_2

I [ condi I

[cond2 ]
M

h

i

In which order
are the states
activated when
cond1 becomes
true?

b,c,d e2ih gf
b,c,d e2igh,f
b,c,d e2fgh,i
b,c,d e2fhgi

In ModelicaML:

~ bcde2fgh,i
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emodelicabL=tatelachine:
StateMachine 0

Redion_0

Fedion_0

i

| Region_T1

In which sequence are states
b, c, d, e, and f activated
when the transitions (fork
construct) from state a is
executed?

In ModelicaML: b, d and e (based on

the fork-outgoing transitions priority),
c and f (based on their region priority)




- emodelicabL Statehachine: A emodelicabL StateMachine: o
StateMachine 0 StateMachine 1

State 0 [AFTERI{1)] ‘

Time-delayed transitions for breaking infinite looping at the same time instant.







Thank you for your attention!




