W

Whrt s Bnbactaatt

T

Dapendencies

Easy to use, no restrictions

£
i 55 Soffers mmmcﬂm
wrminal =1 un
efactorErk iz
peemhiites o 1 popheal ST 2
e HEX 1 g
;EHEJ.E =
i
refactorerlcom

Sharing information between the team

members

Demo time

otpat ke i el

Advanced Features

smantic Queries & Fa

ramet

ad Queries

And a bit more advanced stuff...

Q&a



| DON'T GET
YOUR CODE

THE ART OF PROGRAMING

BUT IT
SEEMS TO
WORK

394-4" cird po.ﬁ-






RefactoreErl

Effective software maintenance grokking

A -> @ depe,,den

jgation code duplicates

metrics
refactoring

c.ustermg ‘E . Knowledge sharing



Who are we? ngt-

Started as a refactoring project
University Staff &

Supports code comprehension PhD, MSc, BSc students
ELTE-Soft R&D staff

Open Source! Try it!
refactorerl.com

Ericsson-ELTE Software Technology Lab (2011)
Contact:
tothmelinda@elte.hu



Open Source! Try it!
refactorerl.com

Ericsson-EI

Contact:
tothmelinda@elte.hu



What is RefactorErl?
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Understand legacy code

Effective software maintenance
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Refactoring

Check code complexity/quality _inErlang
for Erlang




Features

Compile-time analysis of
Functions, variables, records, etc.
Lifetime, scope, visibility

Static and dynamic references Program comprehension

Semantic queries

Software complexity metrics
Bad smell detection
Duplicated code detection
Clustering

Dependency visualisation

Side-effects

Data-flow, control-flow
Dynamic function calls
Hidden dependencies

...and more than 20 refactoring transformations.




Program comprehension
Semantic queries
Software complexity metrics
Bad smell detection
Duplicated code detection
Clustering
Dependency visualisation



Easy to use, no restrictions
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User Interfaces

Refactorkri

Server

WX_GUI



Sharing information between the team
members




Gathering information about the source code

'ﬂ“: b localhost:8001/#/q 04 2 2Ferlana®2F a5ja-4.8 F Fmnesia.erl& ; 415,644 < v Soogle Q J;L @

QUERIES

mnesia.erl
QUEIYFBSU"S 271 {error, {badarg, ExtraEnv}}. &
Collapse all || Expand all 223 patched start([{Env, Val} | Taill) when is atom(Env) ->

E F 22 case mnesia monitor:patch env(Env, Val) of |
~ mnesia_monitor:patch_env/2 {error, Reason} -> :

g mnesia_monitor:patch_env(Env, Val) 226 {error, Reason};

» mnesia_monitor:patch env(debug. Level) 22 NewVal ->
» patch env/2 ~ patched _start(Tail)
2269 end;
230 patched start([Head | _]) ->
Database browser  See filesystem 231 {errpr, {bad type, Head}};
232 patched art([]) -=
& Show only erlang source files ix start().
lename Filter 235 stop() ->
236 case application:stop(7APPLICATION) of
» kernel-2.16.1 237 ok -> stopped;
» mnesia-4.8 {error, {not started, ?7APPLICATION}} -> stopped;
2309 Other -> Other
end.

> change config(extra_db_nodes, Ns) when is 1ist(Ns) ->
mnesia controller:connect nodes(Ns);
change config(dc_dump limit, N) when is number(N), N > & ->
case mnesia lib:is running() of

246 yes ->
24 mnesia lib:set(dc_dump_ limit, N),
248 {ok, N};

->

256 {error, {not_started, 7APPLICATION}}
251 end:




start() ->

{Time , Res} = timer:tc(application, start, [?AFS@-I—ICAI-T-QN—temnm:an
Macro Value: mnesia
Secs = Time div 1000000, Macro References
gise>Res of Custom Query From Here
verbose("Mnesia started, ~p seconds~n",[ Secs SelectAll
ok; Copy

{error, {already started, mnesia}} ->
verbose("Mnesia already started, ~p seconds~n",[ Secs]),
ok;

{error, R} ->
verbose("Mnesia failed to start, ~p seconds: ~p~n",[ Secs, R]),
{error, R}

end.



RefactorErl

Queries Files Errors Dependency Graphs Code Duplicates Investigations Log out viki

Y Y Y - Y - Y
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| Choose previous query ¥ Current file: /usr/local/lib/erlang/lib/mnesia-4.7.1/src/mnesia.erl
149 end. -
Previous Queries Running Queries File Browser 150
151| is_dollar_digits(Var) ->
Skeletons I Last Result 152 case atom_to_list(Var) of
153 [$$ | Digs] ->
154 is_digits(Digs);
1 155 _ >
File Browser 156 false
157 end.
Filter: 158
lustflocalfliblerlangllib 1‘23 is digits{[olg | Tail]) ->
! i
al keme!-z.ls.mnclude 161 $0 =< Dig, Dig =< $9 ->
mnesia-4.7.1/src 162 is digits(Tail);
.« mnesia.erl 163 true| Function ReferenceB
{¥ mnesia.hrl 164 Function Definitio
165 end;

|+ mnesia backup.erl

flm

166 | is_digit

LY mnecin .t 167 true| Start investigation
.= mnesia_checkpoint.erl 168
.# mnesia_checkpoint_sup.erl 169 | has_var(X) when is_atom(X) ->
.= mnesia controller.erl 170 if
| * mnesia dumper.erl 171 ='"' ->
= i 172 true;
.= mnesia_event.erl 173 is atom(X) ->
L= mnesia_frag.erl 174 is_dollar_digits(X);
.* mnesia_frag_hash.erl 175 true ->
L mnesia frag old hash.erl 176 false
177 end;

|~ mnesia_index.erl
178| has_var(X) when is_tuple(X) ->

- mnesia_kemel_sup.er 179 e_has_var(X, tuple_size(X));

.* mnesia_late loader.er 180 | has var{ [H | T]) -

¥ mnesia_lib.erl 181 case has_var(H) of

| mnesia loader.erl 182 false -> has_var(T);

| mnesia locker.erl 183 Other -> Other

[a i } . 184 end;

L Ea_p 185| has_var(_) -> false.

L= mnesia_monitor.erl 186

¥ mnesia_recover.erl 187 | e_has_var(_, 0) -> false;

| mnesia_registry.erl 188 | e_has_var(X, Pos) ->

[ mnesia schoma.ed 189 case has_var(element(Pos, X))of

: 196 false -> e_has_var(X, Pos-1);

+* mnesia_snmp_hook.erl 191 Other -> Other

.= mnesia_snmp_sup.erl 192 end.

.* mnesia sp.erl 193

.= mnesia_subscr.erl s LA AR SN AR SN LR SLER LR AL CLENELLELLRLELLRLRLTELELTEEL LT LELELLELLETELLE LSS
[+ mnesia sup.er - }22 %% Start and stop -

Cheat-Sheet Manual



Investigations

RefaCto rE rl Queries Files Errors Dependency Graphs Code Duplicates Investigations Log out viki

Unnamed Rename

Starting function (m:fia): Options || Hide |Window1l | Options || Hide Window2
— - 212
fmnesia:start/1 Start inv. | 213start(ExtraEnv) when is_list(ExtraEnv) -> gggpatched_start([{Env, val} | Tail]) when is_atom(Env)
| Save 214 case mnesia_lib:ensure_loaded(?APPLICATION) of o,
. 215 ok -> patched_start . case mnesia monitor:patch_env(Env, Val) of
Saved Investigations Last Result . 216 patched_start (ExtrakEnv); @expr.funs | {error, Reason} ->
217 Error -> b7 {error, Reason};
218 Error bog NewVal ->
219 end £ |
Saved investigations , 229 patched_start(Tail) =
L4
My investigations ¥
mnesia_monitor:patch_env|
@expr.funs
Options || Hide Window3
27
28check_fallback_dir_arg(Master, FA) ->
29 case FA#fallback_args. of
30 true ->
31 mnesia_lib:dir();
32 false when FA#Tallback_args. =:= local ->
33 Dir = FA#fallback_args. ;
34 case catch mnesia monitor:do_check type(dir, Dir) c
.’.35 {"EXIT", _R} ->
36 Reason = {badarg, {dir, Dir}, node()},
37 local_ fallback_error(Master, Reason);
38 AbsDir->
39 AbsDir
40 end;
41 false when FA#Tallback_args. =:= global ->
42 Reason = {combine_error, global, dir, node()},
43 local_fallback_error(Master, Reason)
44 end nesia_monitor:do_check_type| 4 v N
: @expr.funs | ~

Options || Hide Window4 -

41
'>4200_chaclt_type(access_mﬂdule, A) when is_atom(A) -> A P

4




Queries Files

Options || Hide Window1

212
213start(ExtraEnv) when 1is_list(ExtraEnv) ->
214 case mnesia_lib:ensure_loaded(?APPLICATION) of

215 ok -> pa
216 patched_start(ExtraEnv); @
217 Error ->
218 Error
219 end y

v

mnesia_monitor:patci
(@expr.funs
| Ontions || Hide |Window3 '



Dependency Graphs Code Duplicates Investigations Log out

Options = Hide Window2

gggpatched_start([{Env, val} | Tail]) when is_atom(Env)
-

— 4 ) )
sta = case mnesia_monitor:patch_env(Env, Val) of
ns {error, Reason} ->

22? {error, Reason};
228 NewVal ->
229 patched_start(Tail)

end & w




esia_rnonitor:patch_env]

expr.funs .
Options || Hide Window3 a8
27
28check_fallback_dir_arg(Master, FA)
29 case FA#fallback_args. of
30 true ->
31 mnesia_lib:dir();
32 false when FA#fallback_args. =:= local ->
33 Dir = FA#fallback_args.
34 case catch mnesia_monitor:do_ check _type(dir, Dir) c
35 {'EXIT', R} -> 1
36 Reason = {badarg, {dir, Dir}, node()},
37 local fallback error(Master, Reason);
38 AbsDir->
39 AbsDir
40 end;
41 false when FA#fallback_args. =:= global ->
42 Reason = {combine_error, global, dir, node()},
43 local_ fallback_error(Master, Reason) -
44 end nesia_monitor:do_check_type 4 \>

< @expr.funs




=|@expr.?uns

Options || Hide Window4

41
42do_check_type(access _module, A) when is_atom(A) -> A

>

KN

» |
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Industrial Applications

Network Simulators

Telecom Gateway Controller

AXD ATM switch

More than 4 millions of LOC

Code Comprehension

Clustering




Industrial Application:
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More than 4 millions of

Code Comprehension

Clustering



EXperience

"A problem solved in one hour
using the query language"

"Without the tool: approx. 1 day"



Easy to setup and use

Initial setup - 2-3 hours

Build the database - few hours

- only once at the beginning

Use the tool!




Use the tool!



Some advantages

shorten time-consuming daily jobs

make the possibility of better teamwork in different ways

reduce human faults

ease deploying releases

minimise the training time of newbies



refactorerl com

pnyf.inf.elte.hu/trac/refac




Pattern Discovery

http://paraphrase-enlarged.elte.hu/




Demo time

http://plc.inf.elte.hu/erlang/cmd.txt




Demo time

http://plc.inf.elte.hu/erlang/cmd.txt




Quick Startup

bin/referl -build tool
bin/referl -db kemini

ri:Ls().

ri:envs().
riaddenv(appbase, "/home/melinda/mylibpath”).
ri;add(usr, mnesia).

ri:g(mods).
ri:q("mods.funs”).
ri:g("mods[name~mnesia_snmp].funs”).

ri:start_web2().




Simple easy to use features

Code Browser

Click and Browse
- function, record, record_field, variable, macro, etc

- built-in dynamic function calls
- references, definition, macro value on right click
Synchronised function list
Searh and find:
- plain text search
- semantic search
Dependence graphs

Database & File System Browser

Search and view Erlang & other files



Advanced Features

Semantic Queries & Parametrised Queries

mods[name=mnesia_log]
funs.exprs
.sub[type=tuple[
.sub[index=1]
.origin[type=atom,

Collaborative work support value —backup_args]]]
- query & graph sharing
- stateful links

mods[name=mnesia_log]
funs[name=open_log]
refs[
.param[index=1]
.origin[type=atom,
value=decision_log]]

Investigations




s & Parametrised Queries

mods[name=mnesia_log]
funs.exprs
Sub[type=tuple|
.sublindex=1]
.origin[type=atom,
O rt value =backup_args]]]

Ing

mods[name=mnesia_log]
funs[name=open_log]
refs|
.param[index=1]




.sub|index=1]
.origin[type=atom,
value =backup_args]]]

mods[name=mnesia_log]
funs[name=open_log]
refs|
param[index=1]
.origin[type=atom,
value=decision_log]]




And a bit more advanced stuff...

Centralised management support
- restricted mode for users
- web or console based administration







