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Wrangler is a tool

Tool for refactoring Erlang programs.	



Inside Emacs and ErlIDE.



Wrangler is a toolkit

Usable from the Erlang shell command line.	



An open API for new refactorings …	



… and a DSL for scripting complex changes.	



API migration tool (e.g. regexp to re).



Wrangler is a toolset

Clone detection and module “bad smells”.	



Plays with testing tools.	



Laboratory: symbolic evaluation, slicing, concurrency, parallelisation.



ar ngle



ar nr gle



a rnr gle



aW rnr gle





Wrangler is a tool



Refactoring

“Change how the program 
works, but not what it does.”	



Part of the programmer’s 
standard toolkit.	



Renaming, function 
extraction, generalisation.



Refactoring tools

Avoid the “tedious and error-prone”.	



Keep it simple. 	



Cover the bureaucracy.	



!

Whole language …	



… whole projects, 	



… plus tests, …



Demo
Rename,	



function extraction,	


generalisation,	


rename again.



Wrangler is a toolkit



Wrangler is a toolkit

Wrangler is written in Erlang, 
all the way down, so you can 
extend it yourself …



Wrangler is a toolkit

… but we have given you 
tools to make that extension 
much easier to deal with.



Key idea

You know Erlang … 	



… you don’t want to 
have to learn a whole 
new language or 
compiler internals to 
get the job done.



API and DSL

An API to define a completely 
new refactorings from scratch	



… using Erlang concrete syntax,	



… also “code inspection”.	



DSL for scripting refactorings 	



… “on steroids”	



… embedded in Erlang.



What we’ve been asked for

camelCase to camel_case	



Batch module renaming	



Removing “bug preconditions” for Quviq.	



API migration … for example, regexp to re.



Wrangler API



	     io:format(Str), 	
	     timer:sleep(500),	
	     b ! {msg, Msg, N - 1},

Describe expressions in Erlang ...

loop_a() ->	
    receive	
      stop -> ok;	
      {msg, _Msg, 0} -> loop_a();	
      {msg, Msg, N} ->	

	     loop_a()	
     end.

	      body(Msg,N,"ping!~n"),

body(Msg,N,Str) ->

.

	     io:format("ping!~n"), 	
	     timer:sleep(500),	
	     b ! {msg, Msg, N - 1},

loop_a() ->	
    receive	
      stop -> ok;	
      {msg, _Msg, 0} -> loop_a();	
      {msg, Msg, N} ->	

	     loop_a()	
     end.

	      body(Msg,N),

body(Msg,N) ->

.

Generalisation



	     io:format(Str), 	
	     timer:sleep(500),	
	     b ! {msg, Msg, N - 1},

... how expressions are transformed ...

loop_a() ->	
    receive	
      stop -> ok;	
      {msg, _Msg, 0} -> loop_a();	
      {msg, Msg, N} ->	

	     loop_a()	
     end.

	      body(Msg,N,"ping!~n"),

body(Msg,N,Str) ->

.

	     io:format("ping!~n"), 	
	     timer:sleep(500),	
	     b ! {msg, Msg, N - 1},

loop_a() ->	
    receive	
      stop -> ok;	
      {msg, _Msg, 0} -> loop_a();	
      {msg, Msg, N} ->	

	     loop_a()	
     end.

	      body(Msg,N),

body(Msg,N) ->

.

Generalisation



	     io:format(Str), 	
	     timer:sleep(500),	
	     b ! {msg, Msg, N - 1},

... and its context and scope. 

loop_a() ->	
    receive	
      stop -> ok;	
      {msg, _Msg, 0} -> loop_a();	
      {msg, Msg, N} ->	

	     loop_a()	
     end.

	      body(Msg,N,"ping!~n"),

body(Msg,N,Str) ->

.

	     io:format("ping!~n"), 	
	     timer:sleep(500),	
	     b ! {msg, Msg, N - 1},

loop_a() ->	
    receive	
      stop -> ok;	
      {msg, _Msg, 0} -> loop_a();	
      {msg, Msg, N} ->	

	     loop_a()	
     end.

	      body(Msg,N),

body(Msg,N) ->

.

Generalisation



Pre-conditions for refactorings

	     loop_a()	
     end.

	      body(Msg,N,"ping!~n"),

	     io:format("ping!~n"), 	
	     timer:sleep(500),	
	     b ! {msg, Msg, N - 1},

loop_a() ->	
    receive	
      stop -> ok;	
      {msg, _Msg, 0} -> loop_a();	
      {msg, Msg, N} ->	

	     loop_a()	
     end.

	      body(Msg,N),

body(Msg,N) ->

.

Can’t generalise over an 
expression that contains free 
variables ...	



… or use the same name as an 
existing variable for the new 
variable.

Generalisation



Wrangler API

Templates describe expressions

Rules describe transformations

Context is used to 
define preconditions

Traversals describe 
how transformations 

are applied



Scenario: maps in R17

Can we use maps in our project?	



Look for uses of dict … are they map-like?



Finding non map-like uses of dict



Results for rabbitmq-server

10 code fragments satisfying the conditions have been found.  

!
…/rabbit_binding.erl:506.5-507.33:  

…/rabbit_binding.erl:510.5-511.38:  

…/rabbit_channel.erl:1213.14-1216.63:  

…/rabbit_mirror_queue_slave.erl:612.10-612.78:  

…/rabbit_misc.erl:759.5-759.69:  

…/rabbit_msg_store.erl:1247.15-1248.56:  

…/supervisor2.erl:1157.39-1157.69:  

…/supervisor2.erl:1168.39-1168.69:  

…/supervisor2.erl:1195.41-1195.73:  

…/supervisor2.erl:1210.41-1210.73: 



And map-like?

163 code fragments satisfying the conditions have been found.  

!
…/delegate.erl:185.43-185.52:  

…/delegate.erl:194.22-194.45:  

…/delegate.erl:197.25-197.63:  

…/delegate.erl:201.25-201.62:  

…/delegate.erl:207.22-207.45:  

…/delegate.erl:212.38-212.62:  

…/delegate.erl:213.38-213.76:  

…/delegate.erl:227.11-227.34:  

…/delegate.erl:232.37-232.61:  

…… 



API migration in Wrangler: maps in R17

Now we look at migrating from dict to map	



We use the Wrangler API migration tool











The adapter: dict in terms of map



The adapter: dict in terms of map



Before



After



Adapting to maps - how does it work?

Write adapter module. e.g. dict_to_map.erl	



Generate API migration rules, e.g. refac_dict_to_map.erl 	



Compile the rules (to refac_dict_to_map.beam)	



Select API migration 	



	

 → Apply API migration to current file	



Input name of adaptor module refac_dict_to_map



Using Wrangler outside emacs/ErlIDE

Wrangler from the Erlang shell … use module api_wrangler.erl 

For example:	



1> api_wrangler:start(). 

2> api_wrangler:rename_mod("main.erl",                 
      test,                             
      ["c:/cygwin/home/hl/test"]). 

3> api_wrangler:stop(). 

More info: http://refactoringtools.github.io/wrangler



Wrangler is a toolset



Wrangler as a toolset

Clone detection	



	

 Parametrisable	



	

 Incremental	



	

 Automated support using the DSL	



Module “bad smell” detection	



	

 Size, cycles, exports	



Other inspection and refactoring functions



Demo
Clone detection	


simple example	



rabbitmq	


automation



Rename function	



Rename variables	



Reorder variables	



Add to export list	



Fold* against the def.



Not just a script ...

Tracking changing names and positions.	



Generating refactoring commands.	



Dealing with failure.	



User control of execution.	



… we're dealing with the pragmatics of composition, rather than 
just the theory.



Automation

Don't have to describe each command explicitly: allow conditions 
and generators.	



Allow lazy generation … return a refactoring command together 
with a continuation.	



Track names, so that ?current(foo) gives the ‘current’ name of 
an entity foo at any point in the refactoring. 



Clone removal: top level

Transaction as a whole … non-“atomic” components OK. 	



Not just an API: ?atomic etc. modify interpretation of what they 
enclose …

 ?atomic([?interactive( RENAME FUNCTION )	
          ?refac_( RENAME ALL VARIABLES OF THE FORM NewVar* )	
          ?repeat_interactive( SWAP ARGUMENTS )	
          ?if_then( EXPORT IF NOT ALREADY )       	
          ?non_atomic( FOLD INSTANCES OF THE CLONE )	
         ]).



Erlang and DSL

?refac_(rename_var,	
        [M,	
         begin	
           {_, F1, A1} = ?current(M,F,A),	
           {F1, A1}	
         end,	
         fun(X) ->	
             re:run(atom_to_list(X), "NewVar*")/=nomatch	
         end, 	
         {user_input, fun({_, _, V}) ->	
                        lists:flatten(io_lib:format                                        	
                                "Rename variable ~p to: ", [V]))	
                      end},	
         SearchPaths])	



Refactoring tools for functional languages

http://journals.cambridge.org/repo_A90unxgK







Getting involved

https://github.com/RefactoringTools/Wrangler



Questions?


