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Motivation ConceptsVisual
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SCADE
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KIELER

Editing

Automatic Diagram Generation
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L1 = count;
value = L7;
L2 = 1;
L3 = pre L7;
L4 = L2 + L3;
L5 = if L1 then (L4) else (L3);
L6 = 0;
L7 = (L6) -> (L5);

SCADE

node Counter (count:bool) returns (value:int)
var L1:bool;
L2, L3, L4, L5, L6, L7:int;
let 
  L1 = count;
  value = L7;
  L2 = 1;
  L3 = pre L7;
  L4 = L2 + L3;
  L5 = if L1 then (L4) else (L3);
  L6 = 0;
  L7 = (L6) -> (L5);
tel

KIELER
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KIELER

Editor Support for Lustre

Automatic Diagram Recovery
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Demo
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Larger Example
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KIELER Compilation Chain
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Transformation Challenges

x 1 2 3 4 5 6 7 8 9

clk true false true false false true false true true

x when clk 1 3 6 8 9

Lustre

SCCharts

x 1 2 3 4 5 6 7 8 9

clk true false true false false true false true true

clk? x 1 1 3 3 3 6 6 8 9

when, current?
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When Operator

node equations(a:int; c:bool) 
  returns ();

var x:int when c;
let
  x = a when c;
tel.

scchart equations {
  input int a
  input bool c
  int x

  dataflow {
    x = c ? a : pre(x)
  }
}

scchart equations {
  input int a
  input bool c
  int x

  dataflow {
    x = c ? a
  }
}
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When Operator

clk true false true false true true false false true

x true false false true true false false false true

y true false false true false false true true false

xClk = x when clk true false true false true

y when xClk true false false
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xClk? y true false false false false false false false false

xClk = clk? x true true false false true false false false true

When Operator with Variables I

clk true false true false true true false false true

x true false false true true false false false true

y true false false true false false true true false
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When Operator

node equations(clk,x,y:bool)   
  returns ();

var xClk:bool when clk;
    yClk:bool when xClk;
let
  xClk = x when clk;
  yClk = y when xClk;
tel.

scchart equations {
  input bool clk, x, y
  bool xClk, yClk

  dataflow {
    xClk = clk ? x
    yClk = (xClk && clk) ? y
  }
}
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When Operator with Variables II

clk true false true false true true false false true

x true false false true true false false false true

y true false false true false false true true false

xClk = x when clk true false true false true

y when xClk true false false

xClk = clk? x true true false false true false false false true

(clk && xClk)? y true true true true false false false false false
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Current

clk true false true false true true false false true

x true false false true true false false false true

y true false false true false false true true false

xClk = x when clk true false true false true

y when xClk true false false

xClk = clk? x true true false false true false false false true

(clk && xClk)? y true true true true false false false false false

Always implicit ‘current’ through Variables 
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State Extension

node states (x,y:int; toggle:bool)    
    returns (result:int);
let
  automaton Calculator
          
    state ADD
    let 
      result = x + y;
    tel
    unless if toggle restart MULT;
          
    state MULT
    let
      result = x * y;
    tel
    unless if toggle restart ADD;
    
  returns ..;
tel
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SCCharts Dataflow Semantics
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Pre Operator in SCCharts

scchart equations {
input int a
output int x

dataflow {
x = pre(a)

}
}
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Pre Operator in SCCharts 
Induced Dataflow View

0

1

3

2
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Pre Operator with Clocks

clk true false false true true false true false true

x 1 2 3 4 5 6 7 8 9

 xClk = x when clk 1 4 5 7 9

pxClk = pre(xClk) nil 1 4 5 7

pre(pxClk) nil nil 1 4 5
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Pre Operator with Clocks
and Variables

clk true false false true true false true false true

x 1 2 3 4 5 6 7 8 9

 xClk = clk? x 1 1 1 4 5 5 7 7 9

pxClk = pre(xClk) nil 1 1 1 4 5 5 7 7

pre(pxClk) nil nil 1 1 1 4 5 5 7
nil 4 5
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Clocked Pre Operator in 
SCCharts

scchart equations {
input int a
input bool clk
output int x

dataflow {
x = pre(a, clk)

}
}
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Pre Operator with Clocks
and Variables

clk true false false true true false true false true

x 1 2 3 4 5 6 7 8 9

 xClk = clk? x 1 1 1 4 5 5 7 7 9

pxClk 
= pre(xClk, clk)

nil nil nil 1 4 4 5 5 7

pre(pxClk, clk) nil nil nil nil 1 1 4 4 5
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Fby Transformation

a ->  pre(b)
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Fby Transformation II

scchart equations {
input int a, b, c
input int o

dataflow {
       o = a fby b fby c 

}
}
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Fby Transformation
Induced Dataflow View
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b  pre(c)→ pre(c)

a  pre(...)→ pre(c)pre(...)

Initial Tick



33

Fby Transformation
Induced Dataflow View
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pre(c)

pre(...)

Following Ticks
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Summary

Model Recovery

Behavior Preservation

node counting(tick:bool;top:bool)
     returns (out:int);
var v:int;
let
  v = if top then 1 else 0;
  out = if tick 
        then v 
        else (0 -> pre out + v);
tel.

Lustre

SCCharts

Inputs

Outputs

Outputs
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Thank You!

Download KIELER Nightly Version
https://rtsys.informatik.uni-kiel.de/confluence/display/KIELER/Downloads

Thank You!Thank You!


