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𝑖𝑛: 	  𝑁	  ®	  𝐷
flow 𝑖𝑛, 𝐺 ∶ 𝑁 → 𝐷
flow(𝑖𝑛, 𝐺) = lfp	   𝜆𝐶. 𝜆𝑛 ∈ 𝑁. 𝑖𝑛 𝑛 + ∑ 𝐶 𝑛4 ⋅ 𝑒 𝑛′, 𝑛�

9:∈; 	  

𝑙𝑠 𝑥, 𝑦 	  ∗ 	  𝑙𝑠 𝑦, 𝑧 ⇒ 𝑙𝑠(𝑥, 𝑧)

𝑠𝑙𝑠(𝑥, 𝑦, 𝑙, 𝑢)

𝑠𝑙𝑠 𝑥, 𝑦, 𝑙, 𝑣 	  ∗ 𝑠𝑙𝑠 𝑦, 𝑧, 𝑤, 𝑢 ∧ 𝑣 ≤ 𝑤
⇒ 𝑠𝑙𝑠(𝑥, 𝑧, 𝑙, 𝑢)

compositional

Flow	  Interfaces
Compositional	  Abstractions	  for	  Concurrent	  Data	  Structures

Siddharth	  Krishna,	  Dennis	  Shasha,	  and	  Thomas	  Wies

good

0

1

211

01 10

0 0 0

1
1

1 2

1 1

root

2

0
0G1 G2

𝑙𝑠 𝑥, 𝑦 ≔ 𝑥 = 𝑦 ∧ 𝑒𝑚𝑝 ∨
(∃𝑧. 	  𝑥 ↦ 𝑧	   ∗ 	  𝑙𝑠 𝑧, 𝑦 )
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Gr(𝐼) Graph	  region	  satisfying	  interface	  
𝐼

N(𝑛, 𝐼) Singleton graph	  at	  𝑛 satisfying	  𝐼

(in,	  G)	  =	  (in1,	  G1)	  ∘ (in2,	  G2)
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