FUNKTSIONAALPROGRAMMEERIMISE MEETOD

Korvalefektid ja Haskell

e Koik senised programmid on olnud ilma korvalefektideta; so.
puhtalt funktsionaalsed. Programmi taitmise ainsaks “efektiks”
on tema vaartus.

e Osade ulesannete jaoks on korvalefektid vajalikud

- “reaalse maailmaga” suhtlemine — sisend/valjund
— efektiivsed imperatiivsed algoritmid

e Haskellis on “puhtad vaartused” eristatud “reaalsetest
tegevustest” kahel viisil:

-~ Korvalefektidega avaldised on spetsiaalset ttitipi

- Eristintaks efektide jarjestamiseks ja taitmiseks
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Kidsud ja aktsioonid

e Haskellis on igal avaldisel mingi titip ja tema vaartsutamisel on
tulemuseks sama tulupi vaartus.

e Avaldist, mille vaartsutamisel lisaks “puhtale” vaartusele voib
tekkida korvalefekt, nimetame kasuks (command).

e Kisk, mille “puhas vaartus” on tiupi a, on ise abstraktset
taupi 10 a, mille vaartusi kutsume aktsioonideks.

e Aktsioone on voimalik taita stisteemi poolt, mille tulemusena
toimub vastav korvalefekt.

e Terviklik Haskell-programm on aktsioon ttupi 10 ()
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Primitiivsed kasud

e “TUihikask”:
return -: a -> 10 a

e Standard-valjundisse Kirjutamine:

putChar 2 Char -> 10 O

putStr - String -> 10 O

print - Show a => a -> 10 ()
e Naide:

Prelude> putStr "Hello, World!"
Hello, World!
Prelude>
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Eeldefineeritud IO operatsioonid

e Standard-sisendist lugemine:

getChar - 10 Char
getlLine - 10 String
getContents - 10 String

e Tekstifailide lugemine / kirjutamine:

type FilePath = String

readFile - FilePath -> 10 String
writeFile - FilePath -> String -> 10 ()
appendFile :- FilePath -> String -> 10 ()
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I0 teegid
e module Directory
createDirectory :: FilePath -> 10 ()
removeDirectory :: FilePath -> 10 O
removeFile - FilePath -> 10 O
renameDirectory :: FilePath -> FilePath -> 10 ()
renameFile :: FilePath -> FilePath -> 10 O

getDirectoryContents :: FilePath -> 10 [FilePath]

e module System

getArgs - 10 [String]
getProgName - 10 String
getEnv -: String -> 10 String
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Kaskude kombineerimine

e do-stintaks:

expr = do {stmt; ...; stmt}
stmt = pat <- expr

| expr

| let decls

e NAaide:

getWord :: 10 String
getWord = do c <- getChar
iIT 1sSpace c
then return
else do w <- getWord
return (c:w)
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Tekstifailide tootlemine

e Kopeerida tekst standardsisendist standardvaljundisse

#1/usr/bin/runhugs

module Main(main) where

main -: 10 O

main = do 1nput <- getContents
putStr input

e NAaide:

$ echo “Lihike tekst’ | catl
Luhike tekst
$
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Tekstifailide tootlemine

e Kopeerida tekstifailid standardvaljundisse

import System (getArgs)

main -: 10 O
main = do args <- getArgs
iIf null args
then catFiles ['-"
else catFiles args
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Tekstifailide tootlemine

e Kopeerida tekstifailid standardvaljundisse (jarg)

catFiles
catFiles
catFiles

catFiles

L]
('-""Ixs)
(X:XS)

[String] -> 10 O

return ()

do 1nput <- getContents
putStr i1nput
catFiles xs

do contents <- readFile x
putStr contents
catFiles xs
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I0 vigade tootlus

e VeatOootlemise kasud:

10Error - 10Error -> 10 a
userkError :: String -> 10Error
catch - 10 a -> (10Error -> 10 a) -> 10 a

e Veatootlusega cat

catFiles (X:xs)
= do cont <- catch (readFile x)
(\_ -> return (mnsg ++ x ++ '\n"'"))

putStr cont

catFiles xs
where msg = ""ERROR reading file:
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Tekstifailide tootlemine

e Mitterekursiivne cat

catFiles :-: [String] -> 10 O
catFiles xs = sequence_ [ catFile x | x <- xs]

catFile -: String -> 10 O

catFile "-" = do 1nput <- getContents
putStr i1nput
catFile X = do cont <- catch (readFile Xx)

(\_ -> return (msg ++ x ++ "\n""))
putStr cont
where msg = "ERROR reading file: ™
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Tekstifailide tootlemine

e Unixi wc

wcFiles -: [String] -> 10 O
wcFiles xs = sequence_ (map wcFile xs)

wcFile -: String -> 10 ()
wcFile x = do cont <- getFileContents
putStr (IwcCount x cont)
where getFileContents
[ == ""-"" = getContents
| otherwise = readFile X
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Tekstifailide tootlemine

e Unixi wc (jarg)

IwcCount :: String -> String -> String
IlwcCount fname cont
= format Ic ++ format wc ++ format cc
++ " " ++ fname ++ ' \n"
where Is lines cont
Ic = length Is
wc = sum (map (length . words) Is)
cc = length cont
format X = rjustify 8 (show x)
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