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%% Factorial in Erlang.
-module (fac).

-export ([fac/1]).

fac(0) -> 1;
fac(N) when N > 0 -> N * fac(N-1).
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File Edit Options Tools QuickCheck EFTEH Window Help

Indent >
Edit >
Syntax Highlighting >
£ 0 TAGS >
*scratch® @ refac_duplicated_code.er!

lists:map(Fun(B)->extend_range(B) end, NewTreel). Skeletons >
Shell >
% Compile >
%% Add the number of duplicated times to each branch. Distel >

add_frequency({branch, {Ronge, Len}, leaf})
-> {branch, {fonge, {Len, 11}, leaf}; Wrangler Code Inspector >

add_frequency({branch, {Range, Len}, Branches})

> 8 < lstsimipCunts) - oadfreuncyC end
F1 = lists:foldl(fun({branch,{ R, { L, F}}, _

Rename Variable Name
Rename Function Name

end,®, Bs), o -
fbranch, {Range, {Len, F1}}, Bs}. man P Fundtion Rename Module Name
An:hages B Generalise Function Definition
e Version Move Function to Another Module

Function Extraction

%% combine the ranges within two continuous branches if possiblel
Fold Expression Against Function

extend_range(SuffixTree) -
extend_range([],5uffixTree).
Tuple Function Arguments
extend_range{Prev_Range, {branch, {Range, { Len, Freq}}, leafl) —>
ExtendedRange = lists:map(fun (R) -> combine_range(Prev_Range, R) end, Range Rename a Process (beta)
Add a Tag to Messages (beta)
Register a Process (beta)

From Function to Process

{S, E} = hd(ExtendedRange),

fbranch, {FxtendedRange, {F-5+1, Freq}}, leaf};
extend_range(Prev_Range, {branch, {Range, {Len, Freal}, Bs}) ->

ExtendedRange = lists:map(fun (R) -> combine_range(Prev_Range, R) end, Range..
Detect Duplicated Code in Current Buffer
Detect Duplicated Code in Dirs
Expression Search

2.
cose overlapped_range(ExtendedRonge) of
true - Bsl = lists:map(fun (B) -> extend_range(Ronge, B) end, Bs),
{branch, {Range, {len, Freqg}}, Bsi};

Introduce a Macro

>
Bsl = lists:map(fun (B) -> extend_range(ExtendedRange, B) end, Bs), .
? ? Fold Against Macro Definition

{S, E} = hd(ExtendedRange),
{branch, {ExtendedRange, {E - S + 1, Freq}}, Bsl}

Undo C-u

Customize Wrangler

overlapped_range(R) -» overlapped_range_1(lists:usort(R)). Version
overlapped_range_1([]) -> false;

overlapped_range_1([ R]) -> false;
overlanned rance 1604 5. F}. 051, FIMRS1Y =» €51
-(D05)-- refac_duplicated code.erl 33% (287, (Erl

< FY or overlapned ronoe 10751~
(T:blah@localhost vi)
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File Edit Options Tools QuickCheck EETEH Window

Indent >
Edit >
Syntax Highlighting >
£ 0 TAGS >
*scratch® @ refac_duplicated_code.er!

lists:map(Fun(B)->extend_range(B) end, NewTreel). Skeletons >
Shell >
% Compile >
%% Add the number of duplicated times to each branch. Distel >

add_frequency({branch, {Ronge, Len}, leaf})
-> {branch, {fonge, {Len, 11}, leaf}; Wrangler Code Inspector >

add_frequency({branch, {Range, Len}, Branches})

> 8 < lstsimipCunts) - oadfreuncyC end
F1 = lists:foldl(fun({branch,{ R, { L, F}}, _|

end,®@, Bs), Man - Function
] h, {R » {Len, Fi}}, Bs}.
fbranch, {Range, {Len }3}, Bs} Man Pages

w5 Version

%% combine the ranges within two continuous branches if possiblel
extend_range(SuffixTree) -
extend_range([],5uffixTree).

extend_range{Prev_Range, {branch, {Range, { Len, Freq}}, leafl) —>
ExtendedRange = lists:map(fun (R) -> combine_range(Prev_Range, R) end, Range

{5, E} = hd(ExtendedRange),

fbranch, {FxtendedRange, {F-5+1, Freq}}, leaf};
extend_range(Prev_Range, {branch, {Range, {Len, Freal}, Bs}) ->

ExtendedRange = lists:map(fun (R) -> combine_range(Prev_Range, R) end, Range.
oN

cose overlapped_range(ExtendedRonge) of

true -> Bsl = lists:map(fun (B) -> extend_range(Ronge, E) end, Es),
{branch, {Range, {len, Freqg}}, Bsi};
-

Bsl = lists:map(fun (B) -> extend_range(ExtendedRange, B) end, Bs),
{5, E} = hd(ExtendedRange),
fbranch, {ExtendedRange, {E - S + 1, Freql}}, Bsi}

overlapped_range(R) -» overlapped_range_1(lists:usort(R)).

overlapped_range_1([]) -> false;
overlapped_range_1([ R]) -> false;

overlanned ranne 1610 5. F1IS1. FIMRSTY -» (5 r overlanned ronoe 10751~
-(D0S)-~ refac_duplicated code.erl 33% (2872 ai h@localhost vi)

Help

Rename Variable Name
Rename Function Name

Rename Module Name

Generalise Function Definition
Move Function to Another Module
Function Extraction

Fold Expression Against Function

>

Tuple Function Arguments

Rename a Process (beta)
Add a Tag to Messages (beta)
Register a Process (beta)
From Function to Process

Detect Duplicated Code in Current Buffer
Detect Duplicated Code in Dirs
Expression Search

Introduce a Macro
Fold Against Macro Definition

Undo C-u
Customize Wrangler

Version
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6% *

-> case lists:subtract(SLocs1, ELocs2) of
[1-> R1= lists:filter(fun({S, E}) -> lists:member(E, SLocsl) end, Range),
R2= lists:map(fun({S, E}) -> S end, R1),
{lists:zip(R2, ELocsl), Lenl+Len2, F1};
->

(@)

-> case lists:subtract(ELocs1, SLocs2) of
[1 -> R3= lists:filter(fun({S,E}) -> lists:member(S, ELocsl) end, Range),
R4 = lists:map(fun({S,E}) -> E end, R3),
{lists:zip(SLocs1, R4), Lenl+Len2, F1};
->

&0 ®



6% *

-> case lists:subtract(SLocs1, ELocs2) of
[1-=> R1= lists:filter(fun({S, E}) -> lists:member(E, SLocsl) end, Range),
R2= lists:map(fun({S, E}) -> S end, R1),
{lists:zip(R2, ELocsl), Lenl+Len2, F1};
->

@)

-> case lists:subtract(ELocs1, SLocs2) of
[]1 -= R3= lists:filter(fun({S,E}) -> lists:member(S, ELocsl) end, Range),
R4 = lists:map(fun({S,E}) -> E end, R3),
{lists:zip(SLocs1, R4), Lenl+Len2, F1};
->
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6666=>606 &4 4 4 47

>
>06640666=>6006 406=>066 4 47?
> > >
> > >606 4 7?
> >
> >606 47
> >
> >6667
>
>006 666=>606 4666= >666 4 47
2 SN
> > >6606 47
& > >
> >6064666=>606 4 47
> >
> >606 47
>
>666 666=>666 4 ?
> >
> >6664 ?
>
>66667
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-> case lists:subtract(SLocs1, ELocs2) of
[1-=> R1= lists:filter(fun({S, E}) -> lists:member(E, SLocs1l) end, Range),
R2= lists:map(fun({S, E}) -> S end, R1),
{lists:zip(R2, ELocsl), Lenl+Len2, F1};
->

@)

-> case lists:subtract(ELocs1, SLocs?2) of
[1 -= R3= lists:filter(fun({S,E}) -> lists:member(S, ELocsl) end, Range),
R4 = lists:map(fun({S,E}) -> E end, R3),
{lists:zip(SLocs1, R4), Lenl+Len2, F1};
->

(b)

&'()
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$ *
lists:subtract(SLocs1, ELocs2) (a)

lists:subtract(ELocs1, SLocs2) (b)
Clone pair 1
R1= lists:filter(fun({S, E}) -> lists:member(E, SLocs1l) end, Range),

R2= lists:map(fun({S, E}) -> S end, R1), (@
{lists:zip(R2, ELocsl), Lenl+Len2, F1};

R3= lists:filter(fun({S,E}) -> lists:member(S, ELocsl) end, Range),
R4 = lists:map(fun({S,E}) -> E end, R3), (b)
{lists:zip(SLocs1, R4), Lenl+Len2, F1};

Clone pair 2

21
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R1= lists:filter(fun({S, E}) -> lists:member(E, SLocs1) end, Range),
R2= lists:map(fun({S, E}) -> S end, R1),
{lists:zip(R2, ELocsl), Lenl+Len2, F1};

5 5]
SlLocs1 Range
<—3 10
E S
12 13 14 15 16
ELocs Lent Len2z F1
S —

_ R2
— —
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1 =
>

R1= lists:filter(fun({S, ) -> lists:member(E, SLocsl) end, Range),
R2= lists:map(fun({S, E}) -> S end, R1), @
{lists:zip(R2, ELocsl), Lenl+Len2, F1};

R3= lists:filter(fun({ }) -> Iists:membS, ELocsl) end, Range),
R4 = lists:map(fun({S.E}) -> E end, R3), (b)
{lists:zip(SLocs1, R4), Lenl+Len2, F1};

Clone pair 2

&'() 24



W

Source Files—l

Tokenisation

Token Stream

\’

Parsing + Static Analysis

Annotated ASTs

Normalisation

Clone Decomposition

Syntactic
Clones

Consistent

Normalised Token Stream Filtered Initial Clones

A /4

Suffix Tree Constr

uction Clone Filter

Initial Clones

SuffiT tree
>

Clone Collector

&'()

> Renaming Checking

Clones to report

Formatting

!

Reported Code Clones




&'()

Demo

26



Demo

&'()



A(

! ] B
! ! *
S T wrangier | Mnesin[vaws
1 ¢ CC AD ED
58 9 A BD'B BE")

8& 9 FE FA FA
1 ¢ GA CA EE
4 6 AG G HD

28



about( vhote) -»
v = Statefgui_state.gs,

WH = [{width, Eﬂ@} {height, 163}],
Win = gs:window(G5

, [{title, }, {configure, true},
{default, editor, {bg, yellow}} | WH1D,
Frame = gs:frame(Win, [{packer_x, [{stretch, 1}, {fixed, 68}, {stretch, 1}]},

{packer_y, [{stretch, 1}, {fixed, 3811}

I WH]D,

ne, [{pack_x, {1,3}}, {pack_y, 1},
{font, {courier, 12}}, {vscroll,
{wrop, word}]1),

Editor = gs:editor(Fra
right},

Button = gs:button(Frame, [{label, {text, 11, fpack_xy, {2.2}}1D,
gs:config(Win, {map, true}),
gs:config(Frame, WH),
AboutFile = filename:join([code:1lib_dir(dialyzer), "doc", "obout.txt"]),
case gs:config{'-. tor, {load, AboutFile}) of
{error, Reason} -»
gs:destroy(ﬂ 1),
error{State,
io_lib:format( .
[Reaso ])).
ok -»
gs:config(Editor, {enable, false}),

T s
"'rr"‘—‘

efgui_state. top,

shuw info_loopCTopWin, Win, Fraome, Button)
end.

- $5
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help_warnings(State) ->
65 = Stote#gui_state.gs,
WH = [{width, &80}, {height, 580}],

Win = gs:window(GS, [{title, 1. {cnnflgure truel,
{default, edltor {bg, whitel} | WH1D,
Frame = gs:frame(Win, [{packer_x, [{stretch, 1}, {fixed, &8}, {stretch,

{packer_y, [{stretch, 1}, {fixed, 3011}
I WHID,
Editor = gs:editor(Frame, [{pack_x, {1,3}}, {pack_y, 1},
{font, {courier, 12}}, {vscroll,
{wrap, word}l1),
Button = gs:button(Frame, [{label, {text,
gs:config(Win, {map, true}),
gs:config(Frame, WH),

right},

1}, {pack_xy, {2,2}}1D,

AboutFile = filename: Jaln{[code 11b _dir(dialyzer), <[ kg
case gs: conflg{irltu*, {load, AboutFile}) of
{ferror, Reason} -»
gs:destroy(Win),
error{State,
io_lib: format('C

[Reason])l;

ok ->
gs:config(Editor, {enable, false}),
TopWin = #gui_stute.top.

show_info_loop(TopWin, Win, Frame, Button)
end.

11},

txt"1),
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OkButton = gs:button(WinPacker, [{label, {text, "Ok"}},
{pack_xy, {2,3}}1),

CancelButton = gs:button(WinPacker, [{label, {text, "Cancel"}},
{pack_xy, {3,3}}]).

; $ @# . !
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Questions?

www.cs.kent.ac.uk/projects/refactor-fp/
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