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The goal of this paper is to develop the GUI library for the functional programming language Haskell. There
are several GUI toolkits for functional programming languages but they are based on the object-oriented
programming languages such as C++ and Java. Therefore functional GUI programs often take form of im-
perative codes, and cannot use their functional competence fully. In Haskell, the GUI library called Phooey
was developed based on the GUI library wxHaskell to make use of the features of the functional language,
but the development of Phooey has been stopped before it reaches to the stage of practical use.

In this paper, we improve Phooey and implement the new GUI library called Neooey. We also show how

to make GUI codes by Neooey.
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type Event a = Future (Reactive a)
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module Main where
import Graphics.UI.WX

10 O
main = start hello

main ::

hello :: I0 O
hello = do
f <- frame [text := "Hello!"]
P <- panel f []
quit <- button p [text := "Quit",
on command := close f]
set p [layout := margin 10 $

column 5 [label "Hello wxHaskell"
, widget quit]]
set f [layout := widget p]
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frame [Prop (Frame ())] -> I0 (Frame ())
panel :: Window a -> [Prop (Panel ())]
-> I0 (Panel ())
button :: Window a -> [Prop (Button ())]
-> I0 (Button ())
textCtrl :: Window a -> [Prop (TextCtrl ())]

-> I0 (TextCtrl ())
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set :: w => [Prop w] -> I0 ()
get :: w -> Attr w a -> I0 a
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text ::
clientSize ::

Textual w => Attr w String
Dimensions w => Attr w Size
Commanding w => Attr w (I0 ()
Form w => Attr w Layout

on command ::
layout ::
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label :: String -> Layout

space :: Int -> Int -> Layout

f£ill :: Layout -> Layout

margin :: Int -> Layout -> Layout
row :: Int -> [Layout] -> Layout
column :: Int -> [Layout] -> Layout
widget :: Widget w => w -> Layout
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s10 :: Int -> UI (Source Int)
s10 = islider (0, 10)

UI (Source Int)
$ s10 3
bananas = title "bananas" $ s10 7

apples, bananas ::
apples = title "apples"

total :: (Show a, Num a) => Source a -> UI ()
total = title "total" . showDisplay
Ul O

uilx = title "Shopping List" $

uilx ::

do a <- apples
b <- bananas
total (1iftA2 (+) a b)
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(.+.) :: Num a => UIS a -> UIS a -> UIS a
(.+.) = LiftA2 (1iftA2 (+))
fruit :: UI (Source Int)

fruit = apples .+. bananas

uily :: UL ()
uily = title "Shopping List" $ fruit >>= total
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ui2 = fromBottom $
title "Shopping List" $
fromRight fruit >>= total
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4.1 UI
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type UI a =

MWin -> Win -> I0 (a, Layout)
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type UI =
ReaderT MWin (ReaderT Win
(WriterT Layout I0))

Mwin i wxHaskell (281} 5 Frame () B, Win
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textCtrlUI

:: [Prop (TextCtrl ())] -> UI (TextCtrl ())
buttonUI

:: [Prop (Button ())] -> UI (Button ())
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marginUI :: Int -> UI a -> UI a
£i11UI :: UL a -> UI a
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labelUI ::
spaceUI ::

String -> UI Q)
Int -> Int -> UI O
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UL a => UL b -> UI (a, b)
Ul a -> UI b -> UI (a, b)

(<=>) ::
<I>) ::
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takeLeftUI ::
takeRightUI ::

UI (a, b) > UI a
UI (a, b) => UL b

4.2 4TIy N NFTHOTaY

Ul OfEefEaic Lo THEONS GULIZY 1 VY
NEREMERICAERL, TRV 77 b
HERBT L. LrL, RERUPHINBEOZEH LY
DI 4Ty NOKBIZOWTIRINE T TR Thh
BN, ZZT, ZZTRULEEELMNIT 1Yy
NT oY avERENELDEERTS. vV
NTovaviEv e Yy MEHRESBLUTEHL T2
varvTedHb, BRMNZZOYV 4 Vv v T oV ay
UL EEVTDIIB 28 Id > TRIGERT GUL A
BgEIN 5.

Phooey TI&EZ 5\Wo 727 7 ¥ a vk Ul fERIRIC
FIFERIN, VT 7T 4 7REOZIFELIZETS
T oY a vzl UL MG E U TREFT 5.

L5 U Neooey TV 1 Vv NDKIEERET 5
Da4Yzy b7 ovavE UILPSHMLE. 257
BZLIZEoTRVEMIIRY 1+ Yy b OKERGE
Fo7 27 a v DREMIAS LTS5,

Y4 Yy T2 a ik Neooey 12815 UL #
CRBRIZAA Y T —L AL URAX N EBIBT 5.
o, TREFHNZ UIRARERE LTRT V4 Yy
FMEBIZOWTE SRS, ULFAKY 1YV zy b7
7Y a VORBDIZOIZEF NEMTEMHT 5.
type WidAct’ w = ReaderT MWin (ReaderT Win

(ReaderT w I0))
type WidAct w = WidAct’ w ()

ZIZTREZEINT WidAct B 1F UL FRRIZE Y«
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type WidAct’ w a = MWin -> Win -> w -> I0 a
type WidAct w = WidAct’ w ()

—BIHARNZT 4+ Vv VTV a ViFENEY T
NTABREDRIEEZ T ->TYV 4+ Yz b T ¥ 3
v EAED B getF KU setF TH 5.

getF :: Attr attr val -> WidAct’ attr val
setF :: [Prop al -> WidAct a
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setWidAct :: Commanding a =>
WidAct a -> WidAct a
setWidAct2 :: Commanding a =>

WidAct b -> b -> WidAct a
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right :: WidAct’ b ¢ -> WidAct’ (a, b) ¢
left :: WidAct’ a c -> WidAct’ (a, b) ¢
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widgetSPA :: Commanding w’ =>
(w=>w’) -> WidAct w  -> WidAct w
widgetSPAC :: Commanding w’ =>

(wi->w’) -> WidAct w2 -> WidAct (w1, w2)
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button1 ‘ +1 ‘
button2 1
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putWAinUI :: WidAct’ a b -> ULl a -> UI a
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type Input = Button ()

type Input2 = (Input, Input)
type Output = TextCtrl ()
type Count = (Input2, Output)
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outputUI :: UI Output

outputUI = entryUI [text := "0"]
labell, label2 :: UI ()

labell = labelUI "buttonl"
label2 = labelUI "button2"
buttonl, button2 :: UI Input
buttonl = buttonUI [text := "+1"]
button2 = buttonUI [text := "-1"]
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preUI :: UI Count
preUIl = marginiO $ buttonsetl <|> buttonset2 <|>

buttonsetl, buttonset2 :: UI Input
buttonsetl = takeRightUI $ labell <-> buttonl
buttonset2 = takeRightUI $ label2 <-> button2
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takeB1, takeB2 ::

takeBl = fst
takeB2 = snd

Input2 -> Input
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--widget actions

actB, actBl, actB2 :: WidAct Count

actB = actBl >> actB2

actBl = widgetSPAC takeB1l (updateWA’ (+1))
actB2 = widgetSPAC takeB2 (updateWA’ (+(-1)))

outputUI
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mainUI :: UI Count
mainUI = putWAinUI actB preUI
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type InOut = Button ()

type InterChange = (InOut, InOut)
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takeEl, takeE2 ::

takeEl = fst
takeE2 = snd

InterChange -> InQOut
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actE, actEl, actE2 ::
actE = actEl >> actE2

WidAct InterChange

actEl = widgetSPA takeEl change
actE2 = widgetSPA takeE2 appendT
change :: WidAct InterChange
change = do a <- left getText
b <- right getText
right (setText a)
left (setText b)
appendT :: WidAct InterChange
appendT = do a <- left getText
right (updateWA (a++))
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type Input = Button ()

type Output = StaticText ()

type Bye = (Output, Input)
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takeB :: Bye -> Input

takeB = snd
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actWA :: WidAct Bye
actWA = widgetSPA takeB byeWA

byeWA :: WidAct Bye

byeWA = do left $ setText "Goodbye"
right $ setWidAct closef
right $ setText "Close"
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module Main where
import Graphics.UI.WX

import NeooeyUI
import NeooeyWidAct

-- widget types

type Input = Button ()

type Input2 = (Input, Input)
type Output = TextCtrl ()
type Count = (Input2, Output)

-- main function
main :: I0 Q)
main

= runNAGUI "counter" mainUI

-- Uls

mainUI, preUI :: UI Count
mainUI = putWAinUI actB preUI
preUIl = marginiO $ buttonsetl <|> buttonset2 <|> outputUI

outputUI :: UI Output
outputUI = entryUI [text := "0"]
buttonsetl, buttonset2 :: UI Input

buttonsetl = takeRightUI $ labell <-> buttonil
buttonset2 = takeRightUI $ label2 <-> button2

labell, label2 :: UI ()
labell = labelUI "buttonl"
label2 = labelUI "button2"

buttonl, button2 :: UI Input
buttonl = buttonUI [text := "+1"]
button2 = buttonUI [text := "-1"]



-- widg

actB, actBl, actB2 ::

et actions

WidAct Count

actB = actBl >> actB2

actBl = widgetSPAC takeBl (updateWA’ (+1))
actB2 = widgetSPAC takeB2 (updateWA’ (+(-1)))
-- take functions

takeB1, takeB2 :: Input2 -> Input

takeBl = fst

takeB2 = snd

B O— RN IEHROBEEHE
module Main where
import Graphics.UI.WX

import NeooeyUI
import NeooeyWidAct

-- widget types

type InOut = Button ()
type InterChange = (InOut, InQOut)

-- main function

main :: I0 ()
main

= runNAGUI "interchange" mainUI

-- Uls

mainUI, preUI :: UI InterChange
mainUI = putWAinUI actE preUI
preUl = marginlO $ buttonsetl <|> buttonset2

buttonsetl, buttonset2 :: UI InOut
buttonsetl = takeRightUI $ labell <-> buttonil
buttonset2 = takeRightUI $ label2 <-> button2

labell, label2 :: UI ()
labell = fillUI $ labelUI "change"
label2 = fillUI $ labelUI "append"

buttonl, button2 :: UI InOut
buttonl = buttonUI [text := "a"]
button2 = buttonUI [text := "b"]



-- widget actioms

actE, actEl, actE2 :: WidAct InterChange
actE = actEl >> actE2

actEl = widgetSPA takeEl change
actE2 = widgetSPA takeE2 appendT

change :: WidAct InterChange

change = do a <- left getText
b <- right getText
right (setText a)
left (setText b)

appendT :: WidAct InterChange
appendT = do a <- left getText
right (updateWA (a++))

-- take functions

takeEl, takeE2 :: InterChange -> InOut
takeEl = fst
takeE2 = snd

C JI—R:aybhO—/LOBEBEER
module Main where

import Graphics. UI.WX
import NeooeyUI
import NeooeyWidAct

-- widget types

type Input = Button ()

type Output = StaticText ()
type Bye = (Output, Input)

-- main function

main :: I0 ()
main
= runNAGUI "Bye!" mainUI

-- Uls

mainUI, preUI :: UI Bye
mainUI = putWAinUI actWA preUI
preUI = marginl0 $ messageUI <|> focusOnUI byeUI

messageUI :: UI Output
messageUl = staticTextUI [text := "Hello World"]

byeUI :: UI Input
byeUI = buttonUI [text := "Bye"]

-- widget actions

actWA :: WidAct Bye
actWA = widgetSPA takeB byeWA

byeWA :: WidAct Bye

byeWA = do left $ setText "Goodbye"
right $ setWidAct closef
right $ setText "Close"

-- take functions

takeT :: Bye -> Output
takeT = fst
takeB :: Bye -> Input
takeB = snd



