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Background Google Summer of Code

Haskell
in Haskell
t in Haskell

Google Summer of Code

@ offers student developers stipends to write code for various
open source projects.

@ over 4,500 students with over 300 open source projects

@ started in 2005, now in its eighth year.




Background

Haskell is a general purpose purely functional programming
language with non-strict semantics and strong static typing.
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Factorial in Haskell
QuickSort in Haske

Factorial in Haskell

factorial n = product [1..n]
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QuickSort in Haskell

QuickSort in Haskell

quicksort :: Ord a => [a] -> [a]
quicksort [] = [
quicksort (p:xs)
(quicksort lesser) ++ [p] ++ (quicksort greater)
where
lesser filter (< p) xs
greater = filter (>= p) xs
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Internet Relay Chat

Problem

Internet Relay Chat

soredre (WUma , Ord a) == Gool

dons> TWikl Monad

lambdabot= Rtip: Alwww, haskell, org/haskellwiki/Morad

dons= gives a fow axamples

soredrs So (With averloaded null operatar) w2 cdn have 2.9
achn = putStrln gatitrin

serears that desugars as =zchm = (ap putitrln getstrln]

sorear= the {1 wish) bind Lnstance triggers

toraar> ‘gcho = geistrln =>= putStrlLn

serear> If it ¢an be made to werk, all the nigeties aT 2
full-blocded strict lenguage
Eoredrs a15trln = fasa gatihar of L 'An' ->= [] ;| 2 - 3|

getstrln }

sorears hmm, case is a problem

Wy> I wonder why 17T [1<3] Then &l+a42-alsa.? wark LT &l apd &2
gre Matusl type, Thers Ls a fromInteger in the instance
But why does if. .them  (glse call that function?

sgrears sure, .. (L=< @) === [FromIntegser 1 < fromlrteger O)

soraar> (Lo '9) [Mum &, Ord &] == .4

Eoredr= QOps

wy> sor=ar’ but that hes mothing to do wath the return type
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hpaste
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Compiler Interactiv

& QuickSort - hpaste —Ha

hpaste.org/77763

M hpaste Sy

quicksort [
quicksort (p:xs)

1 quicksort :: Ord a = [a] -> [a]
2 i

3 Z

4 (quicksort lesser) ++ [p] ++ (quitksort grester)
5

5

7

where
lesser
greater

filter (< p) xs
filter (>= p) xs

4:3: Warning: Redundant bracket
Found:

(quicksert lesser] ++ [p] ++ (quicksort greater)
Why net:

quicksort lesser ++ [p] ++ (quicksort greater)

425! Warning: Redundant bracket
Found:
[p] ++ (quicksort greater)
A why not:
[p] ++ gquicksort greater
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M¢ hpaste e

77763 | 77765

/ Chat

hpaste

hpaste code diff
(« 4 askell Compiler Int
The Problem is

o debug source you can't s

Problem

53: QuickSort

: QuickSort (annotation)

quicksort :: Ord
quicksort []

quicksort

(pixs)

o w

+ guicksort lesser

where

Web site source code on Github / Real World Haskell / Haskell org / Planet

lesser
greater

(quicksert lesser) ++ [p] ++ (guicksort greater)

== [a] -=> [a]

++ [p] ++ guicksert greater

filter (< p) xs
filter (>=p) xs

Haskell
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hpa
Glasgow Haskell Compiler Interactive
The

Hov

ghci Quicksort.hs

[Fri 12/11/16 11:23 EST1[pts/B10=B6_64¢ ] inux-gnus3. 2. B-3-amd64104. 3. 171
¢{shae@chaoyote “/clients/asock

zsh 5893 _(darcs)-[asocl-# aghcoi Ouicksort. hs

GHCi, wersion 7.4.1: http:/fwww, haskell  orgfghc/ % for help

Loading package ghc-prim ... linking ... done.

Loading package integer-amp ... linking ... done.

Loading package base ... linking ... done.

[1 of 11 Compiling Main { Quicksort.hs, interpreted )

Ok, modules loaded: Main.

#Main> gquicksort [7,H,6,5,1,9,8,2]
[A,1,2,56,7,8,9]

«Mainr B
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E ell Compiler Interactiv
The Problem is

How to debug source yo n't s

The Problem is ...

L guiskars ne
b el orbiohr 19 fo el

|
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Problem
skell Compiler Interactive
n is
How to debug source you can't see?

How to debug source you can't see?

<novice>| still get those same errors | showed you before.
<expert>...but the errors you posted *still* don't match with the
file you posted.

<expert>Are you definitely hitting "save” in your text editor?

@ It turned out that the editor used by the novice was not
saving at all.




ghcLiVE overview
source h

Proposal

Multi-user editor and compiler

8 00 | Mghclivel Can ¢ [ GHCLve P Haskell-cafe] I Google Summ: [} Diagrams - Qu [ GHELve [} GHCLve @Merge branch -

€ 3 C | [7 localhost:3000/edit © A

(Fireadec ([ bttt [ adeta coaer 5 erogiamining)| Il guatt| @ Comics | @ Wang= I coipnad et rodo) | [ monowlsl katih e » ) Other Bookmarks
Editor

import Diagrams.Prelude
import ereluge
imBort Network.Web.GHCLive.Display

hilbert = iterate expand mempty yhere
v, hrule 1 soflecex u) where
rile 1, Totatedy (3/4) £}

ex = pad L.1 . centerxy . 1w 0.05 § hilberti!s

Load shared document

.

nhint> map (pad 1.1 . conterxy . lw 0.05) § take 7 hilbert

| |Ldesi

v map (pad 1.1 . centerXY . lw 0.05) § take 7 hilbert Evaluate

3
|
Refresh output




ghcLiVE
source highlighting
Proposal

Source widget

[ localhost:2000/dit

hilbert = iterate expand mempty where
expand t = alignBL % hcat [u, hrule 1, reflectX u] where
u = vcat [t, vrule 1, rotateBy (3/4) t]
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source highlighting
Proposal synchronized sourc

Multi-user editor and compiler in a web

8 06

M fghclive] Can (" GHCLve M [Haskell-cafe] 171 Google Summ: [} Diagrams - Gu ("] GHCLive [} GHCLive (@ Merge branch .

€ 3 C | [7 localhost:3000/edit © A

(Flreadec |[JIhat [ adelen ceaver 5 programmingl <] amait | Comics, " @ Manga A compna adrin |l roo) | | monesdat kntith be » [ Other Bookmarks
Editor

import Diagrams.Prelude
import ereluge
imBort Network.Web.GHCLive.Display

hilbert = iterate expand mempty yhere
u, hrul £lectk uf where
rile T oratedy (3/4) L]

ex = pad L.1 . centerxy . 1w 0.05 § hilberti!s

Load shared document

.

nhint> map (pad 1.1 . conterxy . lw 0.05) § take 7 hilbert

e

3
Refresh output
v map (pad 1.1 . centerXY . lw 0.05) § take 7 hilbert Evaluate

|
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Proposal

ynchronized source widget

e

“4:\

and nenpts

ligEl’?) h:a("?uy Broie 1, reflectx
et rotatety (34)

hilbert < iterate expang neapty she
ond = alignBU'S heat o hrale 1, ref flect 41 shere
It, vrulé 1, rotatedy (3

/emp/ghclive/Main.hs:5:1:

Parse error: naked expression at top level tmosgnctive isin. s
/emp/ghclive/uain.hs:s e et o el
Parse error: naked expression at top level /tmp/ghelive/main.hs:5:1:
error: naked expression at top level
hint> :load

hint> :load hine> :load

As the source code changes in the shared editor,
every attached client is updated in real-time.




ncLiVE overvi
highlighting
Proposal synchronized source widget
compiler error

REPL input

Multi-user editor and compiler in a web browser

8 00 | Mghclivel Can ¢ [ GHCLve P Haskell-cafe] I Google Summ: [} Diagrams - Qu [ GHELve [} GHCLve @Merge branch -
€ 3 C | [7 localhost:3000/edit © A
(Fireadec ([ bttt [ adeta coaer 5 erogiamining)| Il guatt| @ Comics | @ Wang= I coipnad et rodo) | [ monowlsl katih e » ) Other Bookmarks

Editor

import Diagrams.Prelude
import ereluge
imBort Network.Web.GHCLive.Display

hilbert = iterate expand mempty yhere
o, hrule 1, rofiecex u) where
rile 1, rotatedy (3/4) t]

ex = pad L.1 . centerxy . 1w 0.05 § hilberti!s

Load shared document
Eﬁ%é%ﬁ%
M e (pa 1 conbhers . o 0,08) § Sake 7 Riib

C
|

3
Refresh output
v map (pad 1.1 . centerXY . lw 0.05) § take 7 hilbert Evaluate

University of
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Proposal

cbmpiler error
REPL input

compiler error
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[ localhast

hilbert = iterate expand mempty where
expand t = alignBL $ hcat [u, hrule 1, reflectX u] where
u = vcat [t, vrule 1, rotateBy (3/4) t]

[tmp/ghclive/Main.hs:5:1:

Parse error: naked expression at top level
/tmp/ghclive/Main.hs:5:1:

Parse error: naked expressicn at top level

hint> :load



Proposal

compiler error
REPL input

Multi-user editor and compiler in a web browser

8 06

M fghclive] Can (" GHCLve M [Haskell-cafe] 171 Google Summ: [} Diagrams - Gu ("] GHCLive [} GHCLive (@ Merge branch .

€ 3 C | [7 localhost:3000/edit © A

(Flreadec |[JIhat [ adelen ceaver 5 programmingl <] amait | Comics, " @ Manga A compna adrin |l roo) | | monesdat kntith be » [ Other Bookmarks
Editor

import Diagrams.Prelude
import ereluge
imBort Network.Web.GHCLive.Display

hilbert = iterate expand mempty yhere
u, hrul £lectk uf where
rile T oratedy (3/4) L]

ex = pad L.1 . centerxy . 1w 0.05 § hilberti!s

Load shared document

.

nhint> map (pad 1.1 . conterxy . lw 0.05) § take 7 hilbert

e

3
Refresh output
v map (pad 1.1 . centerXY . lw 0.05) § take 7 hilbert Evaluate

|
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Proposal

REPL input widget

ghcLiVE REPL input widget

hint> map (pad 1.1 . centerx¥ . lw 0.05) § take 7 hilbert

L

map (pad 1.1 . Centerxy . lw 0.05) § take 7 hilbert

The input pane allows you to execute the loaded source code.



Proposal

REPL input widget

Multi-user editor and compiler in a web browser

8 00 | Mghclivel Can ¢ [ GHCLve P Haskell-cafe] I Google Summ: [} Diagrams - Qu [ GHELve [} GHCLve @Merge branch -

€ 3 C | [7 localhost:3000/edit © A

(Fireadec ([ bttt [ adeta coaer 5 erogiamining)| Il guatt| @ Comics | @ Wang= I coipnad et rodo) | [ monowlsl katih e » ) Other Bookmarks
Editor

import Diagrams.Prelude
import ereluge
imBort Network.Web.GHCLive.Display

hilbert = iterate expand mempty yhere
v, hrule 1 soflecex u) where
rile 1, Totatedy (3/4) £}

ex = pad L.1 . centerxy . 1w 0.05 § hilberti!s

Load shared document

.

nhint> map (pad 1.1 . conterxy . lw 0.05) § take 7 hilbert

| |Ldesi

v map (pad 1.1 . centerXY . lw 0.05) § take 7 hilbert Evaluate

3
|
Refresh output




Proposal

REPL input widget

ghcLiVE output widget

hint> map (pad 1.1 . centerX¥ . lw 0.05) § take 7 hilbert

L

map (pad 1.1 . centerxX¥ . lw 0.05) § take 7 hilbert

The output pane supports both text
and Simple Vector Graphics output.
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Dependencies

Glasgow Haskell Compiler has a complicated API (ghc-api)
Hint is a user-friendly wrapping of the ghc-api
Yesod web framework for Haskell (similar to Ruby on Rails)

JavaScript source code editor from codemirror.net

WebSockets don't work with older browsers

[N



Dependencies
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Design Design choices

Architecture

@ Three threads

e webserver
e compiler
e editor synchronization

@ just under 300 lines to sew together the compiler, webserver
and synchronizer

@ just under 200 lines for document state and synchronization




Dependencies
Arc
Design Design choices

Design choices

@ Desktop only
@ No security
@ No accounts

@ No state




Current state
ork

Conclusion

Current state

e Working prototype
@ Several known bugs

@ Interested academic users




Current state

Future work

Questions?
Conclusion

Future work

e Fix bugs
@ Work with interested educational users
@ Generalize to languages other than Haskell?

@ Voice chat functionality with Google Talk?




Thank you!

@ http://github.com/shapr/ghclive
@ http://ghclive.wordpress.com

Shae Erisson

Dept. of Computer Science & Information Systems
University of North Alabama
http://www.ScannedInAvian. com/
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