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struct PID
var KI: float32
var KD: float32
var KP: float32
var dt: float32
with
function this:calc
( pv: float32, sp: float32 )
( priErr: float32,
intl: float32, emd: int32 )
let error = sp - pv
let der = (error — priErr) / this.dt
intl = intl + (error x this.dt)
cemd = this.KP * error + this.KI * intl
+ this.KD * der
priErr = error
end

== OO
ol olole]

activity this:control (pv:£float32,sp:float32)
(cmd:int32)
var priErr: float32 = 0
var intl: float32 = 0
repeat
this:calc(pc, sp) (priErr, intl, cmd)
await true
end
end
end 7
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Class Types

CounterApplication

class Counter {
private int counter =0
void increment () { counter++ }
void decrement () { counter-- }
int getValue () { return counter }
} counter
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Using Objects

CounterApplication

class Counter {
private int counter =0
void increment () { counter++ }
void decrement () { counter-- }
int getValue () { return counter }
} counter

/ counter.increment() / print(counter.getValue()) / counter.decrement()

IUR scheduling dependencies obtained from method code
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Hostcode Classes

class Counter {

}

private int value = 0;

public void increment() {
value++;

}

public void decrement() {
value--;

}
public void getValue() {

return value;

}

CounterApplication

host class Counter {
void increment ()
void decrement ()
int getValue ()

} counter
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Black Box vs. White Box Scheduling

CounterApplication
host class Counter {

void increment ( ) no data dependencies known

void decrement () ] i .

int getValue () => strict left-to-right scheduling
} counter

/ counter.increment() / print(counter.getValue()) / counter.decrement()

R
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synchronised shared memory
approach.
In 27th European Symposium
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Object-Specific Scheduling Regimes

CounterApplicationWithSDs

host class Counter {
schedule { commuting , commuting } CounterSD
void increment ( ) schedule CounterSD 0

void decrement ( ) schedule CounterSD 0 Same SChedU“ng order as

int getValue ( ) schedule CounterSD 1 T .
e per white-box IUR analysis.

/ counter.increment() / print(counter.getValue()) / counter.decrement()

S. Smyth, A. Schulz-Rosengarten, and R. von Hanxleden.
Practical causality handling for synchronous languages.

In Proc. Design, Automation and Test in Europe Conference (DATE '19). 15



Object-Specific Scheduling Regimes

CounterApplicationWithPolicy

host class Counter {
policy CounterPolicy
void increment ()
void decrement ()
int getValue ()

} counter

/ counter.increment() / print(counter.getValue()) / counter.decrement()

O O O

olicy CounterPolic . -
pe !::Iecrement-yg policy expresses state-dependent admissibility

TN (unlike IUR or Scheduling Directives):

/ \ . .
indrement} @ no inc/dec after read, even sequentially!

I ,""\\ 1

I 7 1
I & tick | getValue: @

] 1 7y
o tick—__ v
count » read

~-getValue: {increment, decrement} --~

J. Aguado, M. Mendler, M. Pouzet, P. S. Roop, and R. von Hanxleden.
Deterministic concurrency: A clock-synchronised shared memory approach.
In 27th European Symposium on Programming (ESOP’18).
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Object-Oriented Statecharts Design
in SCCharts

Inheritance
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Counter
protected int counter
Vint getValue ()
Vvoid increment ()
Vvoid decrement ()

&




Counter
protected int counter

Vint getValue ()
Vvoid increment ()
Vvoid decrement ()

&

CountingCounter extends Counter

Counting
/ increment()

A
GountingD




Counter
protected int counter
Vint getValue ()
Vvoid increment ()
Vvoid decrement ()

i

CountingCounter extends Counter

Counting
/ increment()

[\
(counting)

&

ControlledCountingCounter extends CountingCounter

private bool count = false
override Counting

count—> » Counting@Counting()

Vvoid stop ( ) Vvoid start ()

ControlledCountingCounter extends CountingCounter
private bool count = false
override Counting

count—>  Counting@Counting()
Pvoid start () | PPvoid stop ()




TwoCounterApplication

input bool switch
ref ControlledCountingCounter counterl, counter2

First switch—_ Second

entry / counterl.start() ) entry / counter2.start()
exit / counterl.stop() switch—7 oyt / counter2.stop()




TwoCounterApplication

input bool switch

class ControlledCountingCounter {
int _Counter_counter
void increment ( ) { _Counter_counter++ }
void decrement () { Counter_counter-- }
int getValue () { return _Counter _counter }
private bool count = false
void start () { count = true }
void stop () { stop = false }

} counterl, counter2

First switch— Second
entry / counterl.start() i entry / counter2.start()
exit / counterl.stop() switch—7 oyt / counter2.stop()
counterlCounting
Counting

lcounterl.count— Counting
counterl.count—» / counterl.increment()

counter2Counting

Counting

!counterz.count— Counting
counter2.count—» /counterz.increment()



Summary

Conservative Extension
Static Handling of OO Features
Abstraction and Structure
Hostcode Integration
Determinism

The End
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