
�°�R�w���»�Ó�é�¬�å

�Û�ï�¬�t� �q� �̀o�w  

Haskell

shelarcy



�Ú�ç�½�¯�ž�=�~�Ý�Ç�”�¯�ž�=

• �\�•�T�’�‹
��‰

• �Ü�”�ž�w�O���q
Ç�V�ù�O

• ”The free lunch is over.”
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• ���æ	r�g�¢ Concurrency�£

• e.g. �µ�è�¿�Å

• 
‡�>���$�¢ Non-Deterministic�£�p�É�`�M

• ���»	r�g�¢ Parallelism�£

• �>���$�¢ Deterministic�£
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• OS �w�É� �Â�Ÿ�Ò�~�µ�è�¿�Å

• Concurrent Haskell    (Haskell’, GHC)

• Parallel Haskell           (GHC)

• Data Parallel Haskell   (GHC)

High

Low
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✓ SMP �0� 

  NUMA �0� �z SIMD �Ë�©�0� �¢ Future�•�£

✓ Parallel GC (GHC 6.10.1)

  Nested Data Parallelism
      (Data Parallel Haskell)   (GHC 6.10.1~)

  ���»�Ó�é�Ñ�•� �å  (GHC 6.12�• )

  Concurrency as a Library (Future�• )

http://hackage.haskell.org/trac/summer-of-code/ticket/1559
http://hackage.haskell.org/trac/summer-of-code/ticket/1559
http://research.microsoft.com/~simonpj/papers/lw-conc/
http://research.microsoft.com/~simonpj/papers/lw-conc/


Data Parallel Haskell 
(DPH)
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• �Ö�•� �t�p�V�”  (e.g. [: [: Double :]:])

• �â�”�²�”���[�w�Ã�”�»���›�–�;�D�ó
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• libraries/dph/examples/barnesHut/

• QuickSort

• Quick-Hull

• Barnes-Hut

• etc ….

• Data Parallel Physics Engine

(Google Summer of Code (GSoC) 2008)

http://darcs.haskell.org/libraries/dph/examples/
http://darcs.haskell.org/libraries/dph/examples/
http://hackage.haskell.org/trac/summer-of-code/wiki/progress2008
http://hackage.haskell.org/trac/summer-of-code/wiki/progress2008


QuickSort �w�î�æ�«
import System.Random
import QSortVect

import GHC.PArr (toP)
import GHC.Conc (numCapabilities)
import Data.Array.Parallel.Unlifted.Distributed (setGang)

main = do
    setGang numCapabilities
    g <- getStdGen
    print $ qsortVect' $ toP $ take 170000 $ randoms g



{-# LANGUAGE PArr #-}
{-# OPTIONS_GHC -fvectorise #-}
{-# OPTIONS_GHC -fno-spec-constr-count #-}
module QSortVect (qsortVect, qsortVect') where

import Data.Array.Parallel.Prelude
import Data.Array.Parallel.Prelude.Double
import qualified Data.Array.Parallel.Prelude.Int as I

import qualified Prelude

qsortVect:: PArray Double -> PArray Double 
qsortVect xs = toPArrayP  (qsortVect' (fromPArrayP xs))

qsortVect':: [: Double :] -> [: Double :]
qsortVect' xs | lengthP xs I.<=  1 = xs
                    | otherwise      = qsortVect' [:x | x <- xs, x < p:] +:+
                                                              [:x | x <- xs, x == p:] +:+
                                              qsortVect' [:x | x <- xs, x > p:] 
             where p =  (xs !: (lengthP xs `I.div` 2))



QuickSort �w�î�æ�«

$ ghc -Odph -fdph-par ParallelVect.hs
   --make (�‡�h�x  GSortVect.hs -package dph-par)

   -threaded

$ ./ParallelVect +RTS -N4
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data BHTree = BHT Double Double Double
              -- root mass point
                  [:BHTree:]

�¢ BarnersHutVect.hs�£

cross  = [: distance p line | p <- points :]
packed = [: p | (p,c) <- zipP points cross
              , c > 0.0 :]
distance :: Point -> Line -> Double

data Point = Point Double Double
data Line  = Line  Point Point

�¢ QH.hs, Types.hs�£
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• Prelude + Data.List �t
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• NUMA�•  SIMD�•  CUDA�•  
ü�„	r�g�•

• GHC ���p�w�0� �•

http://hackage.haskell.org/trac/ghc/wiki/DataParallel/BenchmarkStatus
http://hackage.haskell.org/trac/ghc/wiki/DataParallel/BenchmarkStatus
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• �×
ü�w�Ì�”�´�ã�ï�›�^�”

• 
ü�„�Ì�”�´�ã�ï���g�›�Æ�;  (darcs, git) 

• GHC API (GHC as a Library)

• �Ó�å�¬� �ï�p	ü�”
ã�M�›�!�Q�”

• GHC Plugins

http://haskell.org/haskellwiki/GHC/As_a_library
http://haskell.org/haskellwiki/GHC/As_a_library


GHC Plugins
• �Ó�å�¬� �ï  + �¯�”�Å�•�w�«	
�¢ Annotation�£

• GHC �w
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• cf.  Anglo Haskell 2008

• GPU �w�¯�”�Å
\
R  +

GPU �›�z�•�¯�”�Å�w
\
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• Compiler plugins for GHC
                    (GSoC 2008)

http://hackage.haskell.org/trac/ghc/wiki/Plugins
http://hackage.haskell.org/trac/ghc/wiki/Plugins
http://www.wellquite.org/anglohaskell2008/
http://www.wellquite.org/anglohaskell2008/
http://blog.omega-prime.co.uk/?p=31
http://blog.omega-prime.co.uk/?p=31
http://blog.omega-prime.co.uk/?p=31
http://blog.omega-prime.co.uk/?p=31
http://hackage.haskell.org/trac/summer-of-code/wiki/progress2008
http://hackage.haskell.org/trac/summer-of-code/wiki/progress2008


GHC Plugins �w�b�:
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• GHC �›�6�Ï�ç�Å�`�s�X�o�‘�M

• GHC �w�0� �›�4�m
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-- �\�w�Þ� �́á�”�ç�Ê�x�Š
Ú�=�^�•�”�T�‹

import Plugins

import GHC.Prim({-# PHASE … #-})
import GHC.Phases({-# PHASE … #-})

plugin :: Plugin
plugin = defaultPlugin {
    ……
  }



GHC Plugins �w�«

• http://code.haskell.org/cse-ghc-plugin/

• 	—�`�y�M�•

• :: (BLOGGABLE A) => A -> IO ()�y

• �‰
C	��w  blog

http://code.haskell.org/cse-ghc-plugin/
http://code.haskell.org/cse-ghc-plugin/
http://blog.omega-prime.co.uk/
http://blog.omega-prime.co.uk/
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• GSoC �w�è�$�x�K�X�‡�p�Ã�²� �ï

• �Ú�”�´�‹�Ò�å�ï�½�‹�s�`

• �y�M�w�p�K�•�y  CVS �t

(pluggable-branch)

• �‰
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GHC Plugins
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• �I�‘�q���Z�”�•

• Ph.D. student �w�Ó�é� �́£�«�Ä�•

• Microsoft Research �w� �ï�»�”�ï�•

• �¢�‹�`�K�•�y�£�Í�w�å�w  GSoC�•

http://hackage.haskell.org/trac/ghc/wiki/Internships
http://hackage.haskell.org/trac/ghc/wiki/Internships
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• DPH

• �ô�è�Õ�ç�w���»�=

• GHC Plugins

• 	J�È�s�¯�”�Å
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• DPH + GHC Plugins

• �g
Ý�w���»�=���¥�T�‹�`�•�s�M
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• Eden

• Mobile Haskell

• Distributed Haskell

• Grid Parallel Haskell

• etc ......

http://www.mathematik.uni-marburg.de/~eden/
http://www.mathematik.uni-marburg.de/~eden/
http://www.macs.hw.ac.uk/~dubois/mhaskell/
http://www.macs.hw.ac.uk/~dubois/mhaskell/
http://www.macs.hw.ac.uk/~dsg/gdh/
http://www.macs.hw.ac.uk/~dsg/gdh/
http://www.macs.hw.ac.uk/~dsg/gph/papers/
http://www.macs.hw.ac.uk/~dsg/gph/papers/
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