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BM-1 15450.16
BM-103 345121.69
BM-106 165451.47
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map :: (a -> b) -=> A a ->ADb



file

readl.ines

readLines :: FilePath -> I String



file

readl.ines

readl.ines :

writel.ines :

O

writel.ines

file

FilePath -> I String

FilePath -> O String



map 1 :: (a -=> b) -> I a ->1I6b



map_i map O
o o
map 1 :: (a -=> b) -> I a ->1I6b
map o :: (a => b) -=> 0 b -> 0 a

“contramap”



’ .

filter 1 filter o
o o
filter 1 :: (a -=> Bool) -=> T a -> I a

filter o :: (a -> Bool) -> O a -> 0 a



’ y
filter 1 filter o

o o

filter 1 :: (a -> Bool) -=> I a -> I b

filter o :: (a -> Bool) -> O a -> 0 a



’ y
filter 1 filter o

o o

filter 1 :: (a -> Bool) -=> I a -> I b

filter o :: (a -> Bool) -> O a -> 0 a



Filter i filter o
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filter 1

(a => Bool) -> I a ->1IDb

filter o :: (a -> Bool) -> O a -> 0 a
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filter 1

(a => Bool) -> I a ->1IDb

filter o :: (a -> Bool) -> O a -> 0 a
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filter 1 filter o

°

filter 1

(a => Bool) -> I a ->1IDb

filter o :: (a -> Bool) -> O a -> 0 a



d
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filter 1 filter o

°

filter 1 (a -=> Bool) -=> I a ->1Ib

filter o :: (a -> Bool) -> O a -> 0 a
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filter 1 filter o

)

filter 1 :: (a -> Bool) -=> I a -> I b
filter o :: (a -> Bool) -> O a -> 0 a
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filter 1 filter o

)

filter 1 :: (a -> Bool) -=> I a -> I b
filter o :: (a -> Bool) -> O a -> 0 a



d

filter 1 filter o

°

filter 1 :: (a -> Bool) -=> I a -> I b
filter o :: (a -> Bool) -> O a -> 0 a



d

, , | X
filter 1 filter o

°

filter 1

(a => Bool) -> I a ->1IDb

filter o :: (a -> Bool) -> O a -> 0 a



, , | X
filter 1 filter o

°

filter 1

(a => Bool) -> I a ->1IDb

filter o :: (a -> Bool) -> O a -> 0 a



O

dup_1ii dup oo

/X 7 X

dup 11 :: I a — (I a, I a)
dup oo :: O a -=> 0 a -> 0 a



® O
dup_1ii dup oo
®
dup 1o
7 N
dup 11 :: I a —> (I a, I b)
dup oo :: O a -=> 0 a -> 0 a

dup 10 :: I a -> 0 a ->1I a



o O
dup_1ii dup oo

@ O
dup 10 dup xx

/X YN

dup 11 I a—> (I a, I b)
dup oo Oa->0a->0a
dup 10 I a->0a->1I a
dup xx I a ->0a->0a



Buffer

dup 1o

7 X

dup 11
dup oo
dup 1o
dup xx

HHOH
O 0 0 O

dup oo

)
-> 0 a -> 0 a
-> 0 a -> I a
-> 0 a -> 0 a



o O
Buffer dup ii dup oo OK
@ O
dup 10 dup xx

/X YN

dup 11 I a—> (I a, I b)
dup oo Oa->0a->0a
dup 10 I a->0a->1I a
dup xx I a ->0a->0a



® O
Buffer dup ii dup oo OK
® O
dup 10 dup xx

2 L

dup 11 I a—> (I a, I b)
dup oo Oa->0a->0a
dup 10 I a->0a->1I a
dup xx I a ->0a->0a



® O
Buffer dup ii dup 00 OK
® O
dup 10 dup xx

OK ./ Y ./ X} Invalid

dup 11 I a—> (I a, I b)
dup oo Oa->0a->0a
dup 1o I a->0a->1I a
dup xx I a ->0a->0a



folds :: (a -=> a -> a) -> a
-> A Int -=> A a -> A a

(21030 4]

| 4 2 5 1 2 3 4 1 3 1]

=

[650609]



NN
OK folds ii folds oo Buffer
o °

VAR Y

Invalid folds xx folds_io OK

. °
folds 11 :: .. -=> I Int > I a -> I a
folds oo :: .. => O Int —> O a -> 0O a
folds xx ¢t .. => I Int —> O a -> I a
folds 10 :: .. -=> I Int —> O a -> 0O a



Continuations



type Sink a = (a -> I0 (), IO ())
push eject



type Sink a

type Source a

(a => 10 (),
push

IO (Maybe a)

I0 ())
eject

?7?



type Sink a = (a -> I0 (), IO ())
push eject

type Source a = (a -> I0 ()) -> I0 () -> I0 ()
eat eject



folds i1ii :: (a -> a -> a) — worker function

-> a — neutral value
-> Source Int — segment lengths
-> Source a — segment data

-> I0 (Source a)

folds ii f z (Source pulllLen) (Source pullX)
= return $ Source pull folds
where
pull folds eat eject
= pulllLen eat len eject len
where
eat len (I# len)

loop folds len =z

eject len = eject
loop folds !n l!acc
| tagToEnum# (n ==# 0#) = eat acc
| otherwise
= pullX eat x eject x
where

eat x x = loop folds (n -# 1#) (f acc
eject x = eject

{-# INLINE [1l] pull folds #-}
{-# INLINE [2] folds ii #-}



Drain



groupsum :: FilePath -> FilePath -> FilePath -> IO ()

groupsum fileInSegs fileInVals fileOutSums

= do
——- Group the input segment file to get segment lengths.
isegs <- sourceFileLines filelInSegs
iseglLens <- groups 1 isegs

—-- Read floating point values from input file.
istrings <- sourceFilelLines fileInVals
ivals <- map 1 readDouble istrings

—— Sum up values according to the segment descriptor.
isums <- folds ii (+) 0 isegLens ivals

—-— Create a sink that converts floats back to strings
-- and writes them to the output file.

ofile <- sinkFileBytes fileOutSums

ofloat <- map o (showDoubleFixed 2) ofile

-- Drain sums into the output.
drain isums ofloat

drain :: Source a -> Sink a -> IO ()




Questions?



