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Conjecture (WIP): It matches standard operational semantics under well-typedness

<latexit sha1_base64="dz0lcaPqY878NlthSM0vywDQY+U="></latexit>

runST :: (→s. ST s a)↑ a
−− parST does not exist

cf. ST monad Launchbury+ ’94

Monad = Computation 
possible only during lifetime

Lifetime

<latexit sha1_base64="5Gq5KKhVy4c+H8aIfqnh2kgOUaU="></latexit>

BO𝐿
<latexit sha1_base64="glD6ZZI2eEzWuJPOBDHykzR0ZO4="></latexit>𝐿

<latexit sha1_base64="GjmW8MnO3kACimUGAkaumAQe6I0="></latexit>

modifyAt_ :: Int→ (a⊋ a)⊋ Vector a⊋ Vector acf. traditionally

<latexit sha1_base64="JSfZmBCzfwK7Y6LBVHBDMdXl1n8="> </latexit>

ref = Ref 𝐿, now = →, 𝑀; 𝐿 ↑↓ x ; main ref = Mut! (Ref x), now = {}, 𝑀; main

↓↔ ref ↗ = Ref 𝐿, now ↗ = →, 𝑀↗; 𝐿 ↑↓ y ; main ↓↔ ref ↗ = Mut! (Ref 7), now ↗ = {!↘7}, 𝑀↗; main
<latexit sha1_base64="Io4BZFvLyVRjpIRl+FkMQkkamCk="></latexit>

𝐿 ⊋ x = 3, main = execBO now (modify (!x→ x + 4) ref )
𝐿↑ ⊋ x = 3, main = (now ↑, ref ↑)

Direct ownership threading

Parallel in-place quicksort

+ Advanced parallelism by work stealing

<latexit sha1_base64="LdXPPp7R2YwfZ9q93G8UT52qTFY="></latexit>
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Performance
improved!

<latexit sha1_base64="XSn7xHyyCairBsLkU4zSI7MSHi0="></latexit>

runBO :: Lin =→ (↑𝐿 . BO𝐿 (End𝐿 ↓ a))⊋ a
parBO :: BO𝐿 a ⊋ BO𝐿 b⊋ BO𝐿 (a, b)

borrow :: Lin =→ a ⊋ (Mut𝐿 a, Lend𝐿 a)
drop :: Mut𝐿 a ⊋ ()
reclaim :: End𝐿 ↓ Lend𝐿 a⊋ a

modifyAt :: Int ↔ (a ⊋ a)⊋ Mut𝐿 (Vector a) ⊋ BO𝐿 (Mut𝐿 (Vector a))
splitAt :: Int↔ Mut𝐿 (Vector a)⊋ (Mut𝐿 (Vector a), Mut𝐿 (Vector a))

<latexit sha1_base64="v2BidBSTVyBINrdDbh8cG23qHCM="></latexit>→

<latexit sha1_base64="vVtw4TdOHBAbu+S16GUIB6PbArI="> </latexit>

qsort :: Mut𝐿 (Vector Int)⊋ BO𝐿 ()
qsort v = let (Ur n, v) = size v in

if n → 1 then pure (drop v) else do
(Ur a, v) ↑ readAt (n // 2) v
(lo, hi) ↑ divide a v 0 n
drop <$> parBO (qsort lo) (qsort hi)

15th


