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Wrangler

Interactive refactoring
tool for Erlang

Integrated into Emacs Clong Improve
and Eclipse / ErIDE ~ detection — module

| + removal structure
Multiple modules

Structural, process, Basic refactorings
macro refactorings

uting



Refactoring and testing

* Clone detection and elimination in test
code

* Property extraction through clone
detection.

- Refactoring code and tests: frameworks.
 Refactoring tests in a framework.
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Refactoring and testing

* Clone detection and elimination in test
code
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What is ‘similar’ code?

X+Y

PN

(X+3)+4 4+ (5-(3*X))

The anti-unification gives the (most specific)
common generalisation.
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ERICSSON 2
SIP Case StUdy TAKINGYOUFORWA;
SIP message
manipulation allows L
rewriting rules to il g Bl g
transform messages. y
Test by smm SUITE.erl, .
2658 LOC. SIP Message — | Driver | SIP Message'
2658 to 2042 in twelve
steps.
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Step 1

The largest clone
class has 15
members.

The suggested
function has no
parameters, soO
the code is
literally repeated.
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@00 *erl-output*

[ O & w @

Cl

New Open Recent Save Undo Redo Cut Copy Paste

Similar detection finished with *** 43 *** clone(s) found.

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

196.4-202.71: This code h

as been cloned 15 times:

/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:

377.4-383.71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

693.4-699.71:

/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:

755.4-761.71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

807.4-813.71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

904.4-910.71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

988.4-994.71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

1084.4-1090.

71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

1497.4-1503.

71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

1585.4-1591

.71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:
/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:

1719.4-1725.
1803.4-1809.

71:
71:

/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:

2026.4-2032.

71:

/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:

2143.4-2149.

71:

/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:

2284.4-2290.

71:

/Users/simonthompson/Desktop/StockholmAug@9/code/smm_SUITE.erl:

2428.4-2434.

71:

The cloned expression/function after generalisation:

new_fun() ->

SetResult = ?SMM_IMPORT_FILE_BASIC(?SMM_RULESET_FILE_1, no),

?TRIAL(ok, SetResult),
AmountOfRuleSets = ?SMM_RULESET_FILE_1_COUNT,

?0M_CHECK(AmountOfRuleSets, ?MP_BS, ets, info, [sbgRuleSetTable, size]),
?0M_CHECK(AmountOfRuleSets, ?SGC_BS, ets, info, [smmRuleSet, size]),

AmountOfRuleSets.

-:** *erl-output* 9% (237,0) (Fundamental Compilation)
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Not step 1

*erl-output*

O e L ONC I 0 (7
The Iargest Clone New Open Recent Save Undo Redo Cut Copy Paste Help

/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:2139.4-2227.28: This code

haS 88 IineS, and has been cloned once:

/Users/simonthompson/Desktop/StockholmAug®9/code/smm_SUITE.erl:2280.4-2368.32:

2 parameters_ fThe cloned expression/function after generalisation:

new_fun(NewVar_1, NewVar_2) ->
2COMMENT(
. NewVar_1, [1),

But What doeS It RSSetResult = ?SMM_IMPORT_FILE_BASIC(?SVM_RULESET_FILE_1, no),

?TRIAL(ok, RSSetResult),
t? AmountOfRuleSets = ?SMM_RULESET_FILE_1_COUNT,

represe nt" 20M_CHECK(AmountOfRuleSets, 2MP_BS, ets, info, [sbgRuleSetTable, sizel),
?0M_CHECK(AmountOfRuleSets, ?SGC_BS, ets, info, [smmRuleSet, size]),
FilterStateAtom = notUsed,
FilterNamel = y

Wh ” : f? CreateFilterl = ?SMM_CREATE_FILTER(FilterNamel),

at to Ca It . ?TRIAL(ok, CreateFilterl),
{ok, FilterKeyl} = ?SMM_NAME_TO_KEY(smmFilter, FilterNamel),
FilterName2 =

CreateFilter2 = ?SMM_CREATE_FILTER(FilterName2),

BeSt to Work ?TRIAL(ok, CreateFilter2),
{ok, FilterKey2} = ?SMM_NAME_TO_KEY(smmFilter, FilterName2),

FilterState = ?SMM_FILTER_STATE(FilterStateAtom),

bOttom u 20M_CHECK( [#sbgFilterTable{key=FilterKeyl,
p ' sbgFilterName=FilterNamel, ]

sbgFilterState=FilterState}],
?MP_BS, ets, lookup, [sbgFilterTable, FilterKeyl]), A
?0M_CHECK([#sbgFilterTable{key=FilterKey2, v
-:** *ar|-output* 97% (2165,0) (Fundamental Compilation) |

Test Kent &

property based testing Computing




The general pattern

ldentify a clone.

Introduce the corresponding
generalisation.

Eliminate all the clone instances.

So what’s the complication?
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What is the complication?

Which clone to choose?

Include all the code?

How to name functions and variables?
When and how to generalise?

'Widows' and 'orphans'
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Step 3

23 line clone occurs:
choose to replace a
smaller clone.

Rename function
and parameters,
and reorder them.

new_fun() ->

{Filterkeyl, FilterNamel, FilterState, Filterkey2,

FilterName2} = create_filter_12(Q),
?0M_CHECK ([#smmFilter{key=Filterkeyl,
filterName=FilterNamel,
filterState=FilterState,
module=undefined}],

?SGC_BS, ets, Tlookup, [smmFilter, Filterkeyl]),

?0M_CHECK ([#smmFilter{key=Filterkey2,
filterName=FilterName2,
filterstate=FilterState,
module=undefined}],

?SGC_BS, ets, Tlookup, [smmFilter, Filterkey2]),

?0M_CHECK ([#sbgFilterTable{key=Filterkeyl,
sbgFiTlterName=FilterNamel,
sbgFilterState=FilterState}],

?MP_BS, ets, lookup, [sbgFilterTable, FilterKkeyl]),

?0M_CHECK ([#sbgFilterTable{key=Filterkey2,
sbgFiTlterName=FilterName2,

check_filter_exists_in_sbgFilterTable(Filterkey, FilterName, FilterState) ->

?0M_CHECK ([#sbgFilterTable{key=Filterkey,

Test
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sbgFilterName=FilterName,
sbgFilterState=FilterState}],
?MP_BS, ets, lookup,

[sbgFilterTable, FilterKey]).
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Steps 4, 5

2 variants of check_filter_exists_in_sbgFilterTable ..

 Check for the filter occurring uniquely in the table: call to
ets:tab21ist instead of ets:Tookup.

- Check a different table, replace sbgFilterTable by
smmFilter.

- Don’t generalise: too many parameters, how to name?

check_filter_exists_in_sbgFilterTable(Filterkey, FilterName, FilterState) ->
?0M_CHECK ([#sbgFilterTable{key=Filterkey,
sbgFilterName=FilterName,
sbgFilterState=FilterState}],
?MP_BS, ets, lookup, [sbgFilterTable, Filterkey]).

Test Kent &
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Step 10

‘\/\/icj()\AlE;’ Eif](j new_fun(FilterName, Newvar_1l) ->
Filte rkey = ?SMM_CREATE_FILTER_CH ECK(FilterName),
%%Add rulests to filter

‘Orphans, In RuleSetNameA = "a"

RuleSetNameB = "b",
I RuleSetNameC = "c",
(: C)T]GB RuleSetNameD = "d",

... 16 1Tines which handle the rules sets are elided ...
I i1fi I %%Remove rulesets
identification. remove.
{RuleSetNameA, RuleSetNameB, RuleSetNameC, RuleSetNameD, FilterKey}.

Avoid passing

new_fun(FilterName, FilterKey) ->

CommandS aS %%Add rulests to filter

RuleSetNameA = "a",
RuleSetNameB = "b",
parameters? o eeoinmeg = e’
RuleSetNameD = "d",

. 16 Tines which handle the rules sets are elided ...

AISO at Step 1 1 . %%Remove rulesets

{RuleSetNameA, RuleSetNameB, RuleSetNameC, RuleSetNameD}.

Test Kent S
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Clone elimination and testing

Copy and paste ... many hands.

Shorter, more comprehensible and
better structured code.

Emphatically not “push button” ...

Need domain expert involvement.



Refactoring and testing

* Property extraction through clone
detection.
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Property discovery in Wrangler

Find (test) code that Example:

Is similar ... Test code from

... build a common Ericsson: different
abstraction media and codecs.
... accumulate the Generalisation to all
instances medium/codec

... and generalise combinations.

the instances.

property based testing



Refactoring and testing

- Refactoring code and tests: frameworks.
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Testing frameworks

EUnit, Common Test and Extend refactorings
Quick Check each give a while observing

template for writing tests - Naming conventions
and a platform for - Macros

performing them. . Callbacks
* Meta-programming
- Coding patterns

Want to refactor code
and test code in step.



Quick Check example

Callbacks, macros and meta-programming.
-export( .., command/1, postcondition/3, .. ,prop/0]).

command({N}) when N<10 ->
frequency([{3,{call,nat gen,next,[]}},
{1, {call,nat gen,stop,[1}}1); ..

postcondition({N}, {call,nat gen,next, },R)-> R == N;

prop() ->
?FORALL (Commands , commands ( ?MODULE) ,

begin { H, S,Result} = run commands (?MODULE, Commands),
Result == ok end).

A

Test Kent &
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Quick Check example

Callbacks, macros and meta-programming.

( .., command/1l, postcondition/3, .. ,prop/0]).

command({N}) when N<10 ->
frequency([{3,{call,nat gen,next,[]}},
{1, {call,nat gen,stop,[1}}]1); ..

postcondition({N},{call,nat gen,next, },R)-> R == N; ..

prop() ->
?FORALL (Commands , commands ( ?MODULE) ,

begin { H, S,Result} = run commands (?MODULE,Commands),
Result == ok end).
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Refactoring and testing

 Refactoring tests in a framework.
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Refactoring within QuickCheck

FSM-based testing: Property refactorings:
transform state

variable from simple Introduce local

value to record. definitions (LET)
Stylised usage Merge local defini-
supports robust tions and quantifiers
transformation. (FORALL).

Spinoff to OTP libs. [EUnit too ...]
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Refactoring and testing

* Clone detection and elimination in test
code

* Property extraction through clone
detection.

- Refactoring code and tests: frameworks.
 Refactoring tests in a framework.
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www.cs.kent.ac.uk/projects/wrangler/
— GettingStarted
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