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GHCi Debugger Front-end for Haskell Programming
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To debug a program written in Haskell, it is usual to use the GHCi debug-
ger in the distribution set of the GHC (Glasgow Haskell Compiler) interpreter.
The GHCi debugger provides various interactive abilities such as setting break-
points, single-step execution, inspecting variables, and execution in trace mode.
However, it is pointed out by the developers of the GHCi debugger that visu-
alization of step executions in a graphical user interface is necessary. Thus, we
designed and implemented a front-end of the GHCi debugger with a graphical
user interface that runs on an usual Web browser to help the debugging opera-
tions easier. This front-end offers a debug-supporting environment that enables
users to easily confirm the evaluation order and to force delayed objects. The

front-end is implemented by Python and jQuery library. The front-end is com-
posed of two parts; one converts an output of GHCi into a dynamic HTML
with JavaScript, and the other associates the operations of the user on a Web
browser with the commands of the GHCi debugger. It can be used in any
programming environment in which GHCi and a Web browser are installed.
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1: gsort [1 = []
2: gsort (x:xs) = gsort left ++ [x] ++ gsort right
3: where (left,right) = (filter (<=x) xs, filter (>x) xs)

01 gsort.hs OJOOOODOO
Fig.1 Source code of gsort.hs.
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e N
1: Prelude> :load gsort.hs
2: *Main> :break gsort
3: Breakpoint O activated at gsort.hs:(1,0)-(3,55)
4: xMain> :trace gsort [8, 4, 0, 3, 1, 23, 11, 18]
5: Stopped at gsort.hs:(1,0)-(3,55)
6: _result :: [a] = _
7: [gsort.hs:(1,0)-(3,55)] *Main> :step
8: Stopped at gsort.hs:2:15-46
9: _result::[al=_ 1left::[al=_ right::[a]l=_ =x::a = _
10: [gsort.hs:2:15-46] #*Main> :list
11: 1 gsort [1 = []
12: 2 gsort (x:xs) = gsort left ++ [x] ++ gsort right
3 TrTnTnrrmnnnsssffffffffnanannnann”
14: 3 where (left,right) = (filter (<=x) xs, filter (>x) xs)
15: [gsort.hs:2:15-46] *Main> :step
16: Stopped at gsort.hs:2:15-24
17: _result :: [a]l = _ 1left :: [a] = _
18: [gsort.hs:2:15-24] #Main> :history
19: -1 : gsort (gsort.hs:2:15-46)
20: -2 : gsort (gsort.hs:(1,0)-(3,55))
21: <end of history>
22: [gsort.hs:2:15-24] *Main> :back
23: Logged breakpoint at gsort.hs:2:15-46
24: _result::[a] left:: [al right:: [al X::a
25: [-1: gsort.hs:2:15-46] *Main> :force left
26: 1left = [4,0,3,1]
N J

02 GHCiOOOOOOOoO
Fig.2 Example of use of the GHCi Debugger
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Fig.3 Overall structure of debugging support environment.
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Fig.4 Parameter setting.
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Fig.5 Printing values.
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01 000000000000000%0
Table 1 Execution times (in seconds) and overhead (%).

GHCi 500000 100 0000 2000000 4000000
queen | 4.34 | 476  (9.7) | 4.99 (15.0) | 5.35 (23.3) | 6.02 (38.7)
prime 3.39 | 3.95 (16.5) | 4.16 (22.7) | 4.60 (35.7) | 5.49 (61.9)

tak 883 | 9.30  (5.3) | 957  (8.4) | 10.32 (16.9) | 11.71  (32.6)
rfib 10.30 | 10.86  (5.4) | 11.05  (7.3) | 11.67 (13.3) | 12.71  (23.4)
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[ length (_:xs) = 1 + length xs 7 length (_:xs) = 1 + length xs
ﬂM\ 7 IJ “j7 L:J:%Ejlzmﬁ show bindings
< _result :: Int = _ > result = 9 ¢= Ignoring breakpoint
———
step 5 step 5
[ tength (_:xs) = 1'% Tength xs [ length (_:xs) = 1 # Tength xs
show bindings = show bindings
7—\ I - i
< _result :: Int = _ 7 )“/7‘uct%>n$ﬁﬁ result = 9 ¢= Ignoring breakpoint
xs = (_tl::fal) S = . xs = [3,4,5,6,7,8,9,10] =

Done Done

06 length0OODODOOOOO
Fig.6 Executing the function length.
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1: main = print (sort [3,1,2])
2: sort [] = []
3: sort (x:xs) = insert x (sort xs)
4: insert x [] = [x]
5: insert x (y:ys) | x <=y = x:ys {- x:y:ysO0O00O0O -}
6: | x >y = y:insert x ys
07 0000O0O0O0O0OOOOOOOODOO
Fig.7 An incorrect source code of insertion sort.
main = print (sort [3,1,2]) |

ik N Sepuise EXAOLof - MOATI! vl x Haskell Stepwise Exacution - Minefiek] AN
Eile Edit View History Bookmarks Iools Help Eile Edit View History Bookmarks Iools Help
< -2 @ [ﬁ http://loca |'] [' Ql @ - @ @ [EE‘ http://local |vl [v @

Dits

step 4 N step 11

f sort (x:xs) = [insert x (sort xs)

B insert x [ = [x]

show bindings
_result = [2]
x=2

_result ::

x=3

xs = [1,2

JA\

step 12

[ insert x [1 = [x]
[ insert x (y:ys) | x <=y = x:ys
I x>y =y:inse

B insert x (yiys) | X €= = x:ys
show bindings

xS result = [1

show bindings
Cresult i [t] =

sten 5 [2 rlmLTLa

B sort (x:xs) = insert x (Sort xs)

[ YoEsEAThTLRL
Z

step 13

[ insert x (yiys) | x <= y = Xiys

show binall

result = [1

x :: Integer = 1

ys i [Integer] = []

result = [1] <= Ignoring breakpoint
xs = [1,2

(<1

Done Done

08 OD00O0O0O0O0O0O0O0OO0OO0DOOO0O0DO0OOO

Fig.8 Executing insertion sort and narrowing down the bug.
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