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Hotel booking

SrchHotely
> Book

SrchHotel, \ Approve [Cancel]
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[Request > WW—o——> />° {Confirmed]
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® |nteraction with hotel repositories
® |nteraction with users

® |nteraction with hotels (availability & payment)
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Under the hood



Coordination as
constraint satisfaction

a <> b
a —> ) ~
b—b:=u
a -> b bja
b - b:=a
P b — b:=3a
@=W>b (g AP@)) b
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Solving constraints

Formulas

Data formula = Boolean formula

Interaction with the Choco solver

Scala (Java) prototype implementation



Formulas

X

DST evening
Y

9:35pm po—>—>—W—>0—>

Z

Display

r — T = 9:35pm

T >y

(y A evening(y)) <> z




Predicate abstraction

® Find data dependencies of predicates

® Replace data variables by boolean variables
that guide the predicates



Predicate abstraction
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Predicate abstraction

DST evening
9:35pm >o—[>—>e—W\—>0—| Display
x Y 2
or\g‘“a\
r — T := 9:35pm T <>y y — y := DST(x)
(y A evening(y)) < z 2= 2=

boO\ean
T — Tey.dst :=|evening(DST(9:35pm)) T 4>y

Yy — ?/J\ev — Zv\ev.dst (y A ?/J\ev) 7z




Interaction with Choco

DST evening ‘g
9:35pm >0—>—>e—W\—>0—>{ Display
v CHOCQC
boO\ea“
T — Tey.dst :=|evening(DST(9:35pm)) T 4>y
y — ?/JeV — ZIj\eV.dSt (y A :/y\ev) — Z

r — XPred(ev.dst, x,9:35pm) T >y

Yy — Z/J\ev L fev.dst (y A ?/J\ev) < Z




Interaction wit 0C

l* instance of a Choco constraint ’
9:35pm' reacts when x or 7., 4st IS instantiated :

|®* 2z = T, .45t CaN be anything
|l = = ZTo .qgst = ev(dst(9:35pm))

Ny
| -
)| -

boO\ean
T — Loy dst | I T(0:35pm))|  x <y

Yy — ,-', — /x\ev.dst (y A yev)

r — XPred(ev.dst, x,9:35pm) x>y

Y= Yov = Tevdst (YA ley) ¢ 2




Wrapping up

® |nteractive constraint

solving

® Expose the atomicity of
Reo to components

—0 O
A

® Beyond this paper:
Avoiding pre-processing o
using an SMT solver B?




Scala / Java
implementation

B; Fi[F7L_1] ok;
in O >——>o—W\—0 out

val £ = Function(“f”) {

case s: String => /* do something */ class Filter(as: String, bs: String,
} uid: Int, g: Guard)
extends ... {

val finv = Function(“f*-1") {

case s: String => /* do something */ val a = Var(flowVar (as,uid))
} val b = Var(flowVar (bs,uid))
val ok = Predicate(“ok”) { def getConstraints = Formula (

case s: String => /* do something */ b --> a,
} b--> (b :=a),

b --> g,

val connector = (a /\ g0 -->Db

writer (“in” ,List(“a”,”b”)) ++ )

transf (“in” ,“"x” ,£,£finv) ++

filter (“'x”,“out”, ok) ++ /* override def update (s:

reader (“out”,2) Option[Solution]) = ... */

connector.run|()




Formulas

Y = @o—s | P | T (formulas)
¢ w=a | P(x) [ 1 NP2 | 20 (guards)
S = @ S1 N\ So

L x:=d | T1 =72 | T1:= f(T9) (statements)

Well-defined formula:
no data-loops; single assignment; data source



Hotel booking

SrchHoteI1
rchHoteI2 Approve Book Invoice Paid

Request})o» W—o—>—0—>—0—WW\ >O{Conﬁrmed)
SrchHoteI3 [CanceIB] /

® [nteraction with users
® [nteraction with hotel repositories
® [nteraction with hotels (availability)

® [nteraction with hotels (payment)



object HotelReservation extends App {
case class Req(val content:String)

def srchHotel(i:Int) =
Function("SearchHotel-"+1i){
case r:Req = i match {
case 1 — List("F1","Ibis","Mercury")
case 2 —> List("B&B", "YHostel")
case _ —> List("HotelA", "HotelB")

}
}

val approve = Predicate("approve"){
case Ll:List[String] =
println ("approve: "+l.mkString(",
")+". Iy,nl")
readChar() == "y’
}
val book = Function("book"){
case L : List[String] =
println ("Options: "+Ll.mkString(", ")+
"“. Which one? (1.."+l.length+")")
val res = readInt()
l(res-1)
}
val cancelB = Function("cancelB"){
case X = println ("canceling "+x+".")
}
val invoice = Function("invoice"){
case x = println ("invoice for "+x+".")

}

val pay = Predicate("paid"){

case X = if (x == "Ibis") {
println ("paid for Ibis")
true

}

else {
println ("not paid for "+x)
false

}

// Connector definition

val connector =
writer("req",List(Req("reql"),

Req("req2"))) ++

nexrouter("req",List("h1","h2","h3")) ++
transf("hl","hlo",srchHotel (1)) ++
transf("h2","h20",srchHotel(2)) ++
transf("h3","h30",srchHotel(3)) ++
nmerger(List("hlo","h20","h30"),"hs") ++
filter("hs","ap",approve) ++
sdrain("hs","ap") ++
transf("ap", "bk",book,cancelB) ++
monitor("bk","inv",invoice) ++
filter("inv", "paid",paid) ++
reader("paid",5)

connector.run()




