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Video of the presentation: https://www.youtube.com/watch?v=74RUzfYneNI&t=2s

Tools: http://arcatools.org/#arx
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Reo-based
constructs

lossy(a)
fifo(a)

drain(a,b)

C <- a
c <- b

b <- a
C <- a

Tools: http://arcatools.org/#arx

Syntax

Reactive
variables

a<~b
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fypes

Data Bool =
True | False
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Synchronous connectors

Either E.g. Reo,
° jef a ( Lustre, Esterel)
° get b
. drain(a,b)
aandb . _ A 0 <- a
at the same time [ bﬁ’/ o o <- fifo(b)
ﬁn 0
"\‘ % get b

... 2 block b unﬁlem[ofy
3 senttooO

Tools: http://arcatools.org/#arx
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Reactive Programs (1)

E.g., Angular,
( Yampa, ReScaIa)

c <- Times(a,b)
Plus(a,c)

Trwered Ta ", Tr'wered i
b is updated ~ bothaandc
are updated

Tools: http://arcatools.org/#arx
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Reactive Programs (2)

‘Dundnémqﬁma
users interfaces
consfizgj sometimes
/1 updated updated

\

/
fhouse  ‘time sel

R N Y= " s

‘D}jnamic- Hay request
dependencies updafed values

if sel then mouse else time

Tools: http://arcatools.org/#arx
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Reactive Programs (2)

‘Domatr.r araphical E.g. Angular,
users interfaces ( Yampa, ReScala )

consfizgf sometimes
A \u'oda A updated

\ / \

/
fhouse ‘time' /sel

_L 1 \i]_’ di selRx <~ sel
g Sp true,false <-

'Dynamic Hay request match(selRx)
dependencies updated values

if sel then mouse else time

Tools: http://arcatools.org/#arx
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Reactive Programs (2)

Domain: Graphical

E.g., Angular,
users interfaces ( S AN )

Yampa, ReScala

consfizgf sometimes
//\\uPda //\\ u.odafed data Bool =
/ \ / \ =
,mouse\ ,/time\\ sel True | False
/_ — Y /_ — -\
1\ 1\ \E:f:j di selRx <~ sel
g SP true,false <-
'Dynamic- Hay request match(selRx)
dependencies updated values

if sel then mouse else time

Tools: http://arcatools.org/#arx
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Semantics
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ARXx program (57 Circuit of the program
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R o = = = == === Types
DSL Library lemory Variables: m

1/0 Streams: [a, b | v6]
I Types H Conn.Prim ” Conn.Math Output Sequence V6

Conn.ControlFlow Cinitial State: o

| Guarded Commands:

ARx Semantics via
stream builders

ARx Examples
[ait [ xor | def-att || ait2 ][ merger ][ dupt ][ tossy | geta) getb) und(ms)\ —  mBi=b,v6:i=a_

1
1
‘ getm3d) —  v6:i=m3 1
1
1

I lossy-fifo “ lossyFifoVar “ sequence3 “ counter I

matches || display

More information on the project: https://github.com/arcalab/arx
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Tools: http://arcatools.org/#arx
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Stream Bullder

Semantics with composition

= linitial State: @ .
ARX program P S e e o e m e e e m e m e m—m——— = - ! Set O‘€ exclusive
1 drain(a,b) ; ! Ua‘(‘de

2 x<-a
3 x<-fifo(b)

— C?\M\mana\‘v

get(a), get(b), und(m3) — m3:=b, v6:=a

3uava\9 how to consume input/memory streams

Updates how to write output/memory streams

Tools: http://arcatools.org/#arx
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Stream Bullder

Initial State: @

AR =

AL Guarded Commands:
::f;n(a'b) ——~  getm3) — v6:=m3 et destructive read
3 x<-fifo(b) Und undefined value
o get(a), get(b), und(m3) — m3:=b, v6:=a

Tools: http://arcatools.org/#arx
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Stream Bullder

Compact vepresentation
(no State exploSion)

Initial State: @
ARXx program (5 Socrdedic 3 B
uarded Commands:
1 drain(a,b) Oged on Qma\m
i — ) e conStvaints
3| x<-fifo(b) [Dokter and Arbab '18]

o get(a), get(b), und(m3) — m3:=b, v6:=a

Dokter and Arbab. Rule-based form for stream constraints
Tools: http:/arcatools.org/#arx Coordination Models and Languages, 2018
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Stream Bullder

Reactiveness

latest valve always available

ARx program < getl@) | — |mo:=a

1 b<~a

i ° ask(m0) — v1:=m0

a b

O—~o0 as¥ non-destructive read

Tools: http://arcatools.org/#arx
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ARXx program o
1 b<~a

2 b

a b
ARXx program o
1 b<-fifo(a)

2 b

a b

Tools: http://arcatools.org/#arx

Examples

get@) — mO:=a

askm0) — v1:=m0

b always available
w0 ovevweitten

b On\\' once
w0 NOT ovevrwritten
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Reactive Semantics

ARXx program =

1 b<~a

Tools: http://arcatools.org/#arx

Push-pull interpretation

Tri%ered i€
a is upedated
or if
a is active
and the environment wants to read b

The enVivonment contvols when
Yo vead (QUI 7 wyite (QUSh)
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Reactive Semantics

Push-pull interpretation  via Stveam builder
automata

ARXx program (5 get@) — moO:=a
1 b<~a
2 b ask(mO) — v1:=m0

Tools: http://arcatools.org/#arx
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‘3\'nCh\(OnOU‘: +
Reactive OSL

ARx program ]

1 import Types.{Bool,Unit} /_\

2

3 def gui(sel:Bool,mouse,time) = {

4 last@sel AO ‘ 9

t,f <= match(last)
drain(t,mouse) display mouse
7 f,time) display <- time
display
9}

11 gui(sm,mc,t)

Tools: http://arcatools.org/#arx

Wrap up

Scala +
Javascvigt
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S\ynchvronous + Wra p U p ’

Reactive OSL A _
ARXx program (54 ':r:?:/s;:fxt:i :rig;am_/ T\i ? Q n a \\' 9 ‘g SC a \a *

Tv import Types.{Bool,Unit} —/_\ Memory Variables: m0 javagc\n?f

1/0 Streams: [sel, mouse, time | v9]

3 def gui(sel:Bool,mouse,time) = { A 9 Output Sequence: ¥8
4 last sel 0 ‘ e ' ’
- t,f < match(last) Initial State: @

drain(t,mouse) display mouse
, f,time) display <- time get(se) —  moO:=sel

8 display k
9}
f gui(sm,mc,t) ask(m0), isTrue(mO0),

Stveam bouildey o=
Sewantics \

Guarded Commands:

ask(mo), isFalse(m0), get(time) —  v9:=time

—  v9:i=mouse

Automaton of the program push  pull  all  non

e " Reactive Sewantics

€ov S8
(with @USh-pull
wmteveretation)

Tools: http://arcatools.org/#arx
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S\‘nchronouca +
Reactive OSL

ARXx program

5

1 import Types.{Bool,Unit} —/_\

3 def gui(sel:Bool,mouse,time) = {
last sel
t,f <= match(last)
drain(t,mouse) display mouse

] f,time) display <- time
display

) }

1 gui(sm,mc,t)

Circuit of the program [+

ADTs

\

Stveam bouildey o=
Sewantics

Avchitectuval view

Tools: http://arcatools.org/#arx

Wrap up

Analysis of the program

e

1/0 Streams: [sel, mouse, time | v9]

gui:: Boolxpxp—p
Memory Variables: m0

Output Sequence: v9

Guarded Commands:

ask(m0), isFalse(mO0), get(time)

ask(m0), isTrue(m0),

Automaton of the program push  pull  all  non

Tye Ana\\.‘QKQ Scala +

Javascvigt

" Reactive Sewantics

€ov S8
(with @USh-pull
wmteveretation)
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