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a research agenda...
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N   iseTube

managing event-
driven computation 

in OO

Sound level dB(A)

< 55           
55-60
60-65
65-70
70-75
> 75

Sector 30
Number of measurements: 104
Average LAeq,1s: 62.94 dB(A)
Expected deviation: 4.34279
Standard deviation: 5.33322
Minimum LAeq,1s: 53.00 dB(A)
Maximum LAeq,1s: 83.00 dB(A)

Mobile app: 
13.000 LOC 

Server:  
18.000 LOC 
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How to Reconcile RP with 
Stateful Objects?
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(chapter 3) 
organize a system in a modular way

according to 
objects that live 
in the system

according to 
streams of 
information that 
flow in the system
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(PAIRS, ARRAYS, OBJECTS...)

>(distance  x1 y1 x2 y2)

f f
(4.#f)(5.#t)5 4

>(cons seconds
       (odd? seconds))

x1

y1

x2

y2

67

#f#t#f#t

Traditional FRP Traditional FRP on compound data
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DATA STRUCTURE IDENTITY

> c1
'(1382901877 . #t)
> c2
'(1382901878 . #f)
> (cons (cdr c1) (cdr c2))
'(#t . #f)
> (set-car! c2 42)
☞ set-car!: undefined;
> (set-cdr! c2 42)
☞ set-cdr!: undefined;

>(define c1 (cons seconds
                   (odd? seconds)))
>(define c2 (cons (+ seconds 1)
                   (odd? (+ seconds 1))))
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c1 c2
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• Uniting both worlds  
(frtime, flapjax, elm)

R
E
MObjects & Reactivity
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ESTABLISHED WORK

o

var nowB = timerB(1000);
var startTm = nowB.valueNow();
var clickTmsB = $E("reset", "click").snapshotE(nowB).startsWith(startTm); 
var elapsedB = nowB - clickTmsB;

insertValueB(elapsedB, "curTime", "innerHTML");

DOM EL
“curTime”

5

4

5

3

o

DOM EL
“reset”
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val path: Signal[Path] = Signal.flow(new Path) { self =>
  val down = self await mouseDown
  self()= self.previous.moveTo(down.position)
  self.loopUntil(mouseUp) {
   val movement = self awaitNext mouseMove
   self()= self.previous.lineTo(movement.position)
  }
  self()= self.previous.close()
 }

path

mouseMove

mouseUpmouseDown

Path1

o

Path2

scala.react

Streams of different objects
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abstract class Animal(override implicit val world: World) 
extends BoardElement {
  ...
  val age = world.time.day.changed.iterate(1)(_ + 1)
  val isAdult =  Signal { age() > Animal.FertileAge }
  val isFertile = Signal { isAdult() }

  ...
}

o

REScala

signals as part of class interface
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• UNIFYING both worlds
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object as units of reactivity 

def Coordinate := object: {
 def x;
 def y;  
 def move(c) {
   Coordinate.new(x + c.x, y + c.y);
 }
}
def c1 := Coordinate.new(1,2);
def c2 := Coordinate.new(3,4);
def c3 := c1.move(c2);
c2.x := 42; c3

m

c1 c2

triggers 
recomputation of 

move
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reactive objects in 
Ambienttalk (roam)

• reactive fields

• reactive methods
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def BankAccount := reactiveObject: {
   def balance;
   def interest;
   def init(bal, int) {
      self.balance := bal;
      self.interest := int
   };
   def withdraw(amount) @Mutator {
      if: (amount < balance) then: {
         balance := balance - amount
      }
   };
   def deposit(amount) @Mutator {
      balance := balance + amount
   };
   def getInterestAfterYear() @Accessor{
      balance * interest
   }
}

>def b1:= BankAccount.new(500,0.04); 
>def ei := b1.getInterestAfterYear()

>rPrint(ei);
>b1.deposit(50);

>b1.withdraw(42);

getInterestAfterYear()

ei

b1

rPrint

>>20 

>>22

>>20.32
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reactive circles
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def mouse := reactiveObject: {
def [x,y,clicked];
...

};
def ReactiveCircle := reactiveObject: {
  def [jCircle, x, y, width, height, color];
  def init(newx, newy,w,h,c) {
    [x,y,width,height,color] := [newx, newy, w, h, c];
    jCircle := JCircle.new(...);
  };
  def move(coordinates) {...};
};
def canvas := reactiveObject: { 
  def draw(c) {
    c.jCircle.update(c.x, c.y, c.width, c.height, c.color);
  }; 
}; def c1 := ReactiveCircle.new(5,150,20,20,`green);

def c2 := ReactiveCircle.new(20,20,110,110,`yellow);
canvas.draw(c1);
canvas.draw(c2);

c1.width := 40;
c2.color := `blue;
c1.move(mouse);
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Functional/Procedural RP OORP ROOP

o

o

fff

Unifying RP and OO

frtime flapjax scala.react roam

mo
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