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loop

sf1

sf2

∗∗∗

sf1

sf2pure : (a → b) → SF a b
≫ : SF a x → SF x b → SF a b
∗∗∗ : SF a x → SF b y → SF (a, b) (x, y)loop : SF (a, x) (b, y) → SF y x → SF a bNeil S
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Instantaneous Loop

dup+

+1

Decoupled Loop

+ dup
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orre
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k loops...Does not restri
t expressiveness.Easy to introdu
e bugs into programs....or require expli
it use of a spe
i�
 delay primitive in allre
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he
ker (
onservatively).Limits expressiveness (
annot use dynami
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tions by their de
oupledness.The types then enfor
e that feedba
k loops are de
oupled.de
 = trueinst = falsepure : (a → b) → SF a b inst
≫ : SF a x d1 → SF x b d2 → SF a b (d1 ∨ d2)
∗∗∗ : SF a x d1 → SF b y d2 → SF (a, b) (x, y) (d1 ∧ d2)loop : SF (a, x) (b, y) d → SF y x de
 → SF a b d

loop
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hronous data-�ow languages make a trade-o�between expressiveness and safety.Dependent types allow us to have FRP with safety guarantees,while retaining dynami
 higher-order data-�ow.An example is tra
king de
oupledness to prevent instantaneousfeedba
k loops.See our paper for further details:http://www.
s.nott.a
.uk/∼nas/i
fp09.pdf
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