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Naming, an old and new
problem

Everyday developers give names to types, functions,

variables, enums, ...

Adequate (descriptive, consistent) name Is important.
— contributes to maintainability and understandability
— => naming convention
However, it's not always possible.

— Changelogs contain “rename”, “replace’...

Some tools have been proposed to support naming /
renaming.
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Tool support

« Support for renaming

— Name restructuring tool (overhauling names in a product)

« B. Caprile and P. Tonella, “Restructuring Program Identifier Names”, Proc.
IEEE ICSM00, pp. 97-107, Oct. 2000.

— Rename refactoring menu (such as Eclipse IDE)
— “@deprecated” JavaDoc, annotation (Java)
— Source code converter (Python 2.5 - 3.0)

« Support for checking name

— Consistency checker (name <& type)

» F. DeilRenbdck and M. Pizka, “Concise and Consistent Naming”, Proc. IWPC
2005, pp. 97-106. May 2005.

« D. Lawrie, et al, “Syntactic Identifier Conciseness and Consistency”, Proc.
IEEE SCAM 2006, pp. 139-148, Sep. 2006.

— Spell checker (such as I%clipse IDE)
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Tool Vaci

The tool collects and analyzes relations between each
name and its contexts (i.e., code fragments where the
name appears).

— Finding Variation of Names: to check consistency
among the names that are used in the similar
contexts.

— Tracking Change of Names: to track how names
changes between versions.
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It reads: the name “metricFile” and
“cloneSetMetricFile” are used in
the similar context.

|

| should rename the
former name when |
coded the latter...
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The analysis result is
rendered into htmi
document, including
graphics (Scalable Vector
Graphics).
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#0400 #0535 #9580 #1023 #1026 #1030 #1033 #1035 #1045 #1051
#1055 #1080 #1061 #1065 #1066 #1067 #1070 #1070 #1082 #1120

#1124 #1138 #1142 #1145 #1148 #1161 #1165 #1170 #1172 #1183

#1150 #1186 #1100 #1106 #1204 #1206 #1207 #1213 #1215 #1218

1220 #1227 #1228 #1200 #1202 #1207 #1248 #1241 #1258 #1253

#1261 #1263 #1267 #1220 #1285 #1288 #1280 #1514 #1360 #1564

#1372 #1382 #1402 #1420 #1461 #1465 #1460 #1475 #1421 #1484
#1457 #1584 #1585 #1004 #1005 #1996 #1997 #1622 #1650 #1643
#1540 #1655 #1678 #1605 #1704 #1716 #1745 #1745

Type MtoN,single

#E #2006 #2507 #420 #421 #422 #4205 #9519 #623 #200

#5059 #5973 #1001 #1017 #1023 #1113 #1976 #1706 #1707 #1711
#1742

Type MtoN,multiple

Snapshot #2,
tracking change of names

It reads: the identifiers named “HWMODE_A” is renamed to
“IEEE80211 _BAND_5GHZ".

Translation map #17

—* merge nodes

Graph
= é
HWMODE A [EEEE0211 BAND 5@
K - @.
MODE _TEEES0211A TARSK. MODE 114

Edges (hame changed)
HWMODE A — IEEES80211_BAND 5GHZ

c ¥experiments¥linuskerne_versions¥linus—2 B 20¥drivers¥net¥wireless¥ rt2:x00
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Also, some identifiers named “MODE_IEEE80211A” is renamed to
“IEEE80211 BAND 5HZ.” The others is renamed to
“AR5K_MODE_11A".
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The cases where two
identifiers of distinct
names appear in the
identical code
fragments.

identifier
CFiIe.PathSeparator) identifier

( File.PathSeparatorChar
context

-

int pos = fpath.indexOf( @) ): N
if (pos >= 0)

fpath = fpath.substring(0, pos);
return fpath;

}

Basic idea:
“Identifiers share a context”

String getFirstPartOfPath(String fpath) {
int pos = fpath.indexOf(File pathSeparator);
if (pos >=0)
fpath = fpath.substring(0, pos);
return fpath;

}

)ing splitlstPart(String fpath) {

int pos = fpath.indexOf(File.pathSeparatorChar);
if (pos >= 0)

fpath = fpath.substring(0, pos);
return fpath;
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Finding Variation of Names

translation : e
1. Detect “context-  class #1___ooner contexts

sharing” identifier
pairs.

2. Generate their
transitive closures

C

| —
(init_vars
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J(initialize=vars

tS_HHF’r‘

ii;i-,llx'!:—lik".I_Uﬂf

_ ° fj'nu[:‘l:‘;
translation e

(translation classespiass #2 [ 'GizE L)< go
i f
3. Classify each M )= ~
translation class by ~Same prefix

the names of
identifiers in the
class
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hE Example from Linux Kernel

return -EINVAL,;
}

return -EINVAL;
}
if (copy_to_user(param->value, &value, sizeof(int)})) {

DRM_ERROR("copy_to_user¥n");
return -EFAULT;

result =i915_emit_irq(dev);

if (DRM_COPY_TO_USER(emit->irg_seq, &result, sizeof(int))) {

DRM_ERROR("copy to user¥n");
remm—_EFAUL(T: PY1o_USe™N): (“BRM_copY TO_USER ) (_copy_to_user )

} o AETE return O;
}
return O; ('f , &$, sizeof(int
} _ 1_737| ;{g‘f_ ($, &3, sizeof(int))) {
return -$;
}
return O;

0.662

(' DRM_COPY.TO USR ) ( copy to user ) ( copy_from user )

if (db->sample_size == 16 && 'mono && db->src_factor == 1) {

/*no translation necessary, just copy for (sample 0; sample < num_samples; sample++) {

f/ from_user(usersample, userbuf,
if (copy_to_user(userbuf, dmabuf, dmacount)) (_ copy to_user ) ( copy from use E >user_bytes_per_sample)) {

return -EFAULT; \ / return -EFAULT;
return dmacount; } '
} if (58,8, 9){

return -$; for (i = 0; i < db->num_channels; i++) {

}

9 a research center of AIST
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Tracking Change of Names

Detect context-sharing
identifiers between two

. identifiers identifiers
versions. in OLD ver. contexts in NEW ver.
Generate their transitive -

closures (translation
maps).
Classify each translation

class by number of
Identifiers

#( BUTTON

BTN_DEFAULT )
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Implementation

Tool Vaci consists of:

o
B VaCICmd VaCinl'ug-in J Render reusing GlaphViz
. . Eclipse IDE ’ ‘v .
— vaci plug-in
Trans

— visualizetransmap

Total 5k lines of
Python/C++ lines

— Except for reused
code from a clone
detection tool

\

class Trans map
@

Translation Class J Translation Map J

Builder Builder

Identifier-context Relation
- Builder )

Context Extractor =code clone detector,
CCFinderX

“CCFinderX”

1 1 a research center of AIST
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www.ccfinder.net/vaci.html

The latest version of Vaci (used in this presentation) will be available soon.

Other useful materials

 Observations, theories

— Derek M. Jones, The New C Standard, Sentence 792 (identifiers). Taken from
http://www.coding-guidelines.com/cbook/sent792.pdf, 2008/09/11.

« Keyword - Code

— Greg Little and Robert C. Miller, “Keyword Programming in Java”, Proc. the 22th
IEEE/ACM Int’l Conf. Automated Software Engineering, pp. 84-93, 2007
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