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Abstract Detecting performance bugs is desirable for web applications. However, identifying and
diagnosing web application performance issues by traditional methods is difficult, because performance
quantification depends on many factors uncontrollable by testers. To overcome these difficulties, we
propose a new technique cross-browser prdfiling by which a performance bug is detected by
comparing performance profiling results across various web-browsers. We conjecture that a
JavaScript function whose execution time varies largely depending on web-browser would have
features able to optimize in code level. We present the case study of the proposed technique with two
web application, the Organizer and Wordpress, to demonstrate that the technique effectively detects
performance bugs. In case study, total 5 performance bugs are newly detected and the program
performances are improved for fixing these bugs.

Keywords: performance bug, profiling, web application, JavaScript program
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1 function exampleTryCatch() {

2 for(var i =0; 1 < 10000 ; i++) {

3 try {

4 throw “error”;

5 } catch (e) {}

6}
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Table 1 Performance profiling results of program instru-
mentation and traditional profiler

1E FF CH
Program instrumentation(w/o profiler) | 90.79 3.08 2.10

Program instrumentation(with profiler) | 92.49| 657.31| 2.40
Profiler 97.26| 691.13] 1.80
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1 var prove_printArea;var prove_callld = 1;
2 var prove_time = Array();

3

4 function probe_start (name) {

5 var temp_id = prove_callld++;

6 prove_time[temp_id] = Array();

7 prove_time[temp_id] ['name'] = name;

8 prove_time[temp_id] ['start'] = currentTime();
9 return temp_id;

10 }

11

12 function probe end(id) {

13 prove_time[id] ['end'] = currentTime();
14 if( !prove printArea ) {

15 prove printArea = createPrintArea();
16}

17 prove_printArea.println(
18 id+"," o+

19 prove_time[id] ['name'] + ", " +
20 prove_time[id] ['start'] + ", " +
21 prove_time[id] ['end']

22 );

23 }

a9 1 Zeay 54 P Zevelye dF gams
Fig. 1 Pseudo code for program instrumentation perfor—

mance profiling



564 ARSI =R AR AA 2 dE A 19 E A 11 $(2013.11)

Zte A4S 7128 12~23W E probe end() FF
£ 34 770 Eve FRAM sEdd, T8E AA
& Fohm el sFHE SHTN olF, AF
N R A4S 2Ea0 gee 24 2ES A9
e WS HAFE A dAlolH 3W 2o Ut B
Yol Bele AZe FHTH

1 function toBeTested() {

2 wvar probe_id = probe_start(“toBeTested”);

3 something to test();

4 probe_end (probe_id);
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a) Role of showPleaseWait ()

la function showPleaseWait () {

2a tabsButtonsEnabled = false;

3a  $("mainContent").style.display = "none";
4a  $("pleaseWait").style.display = "block";
5a } // End showPleaseWait ().

(b) showPleaseWait () with performance bug
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W1 showPleaseWait () 2] 7]&

1b function showPleaseWait () {

2b  tabsButtonsEnabled = false;

3b  $('mainContent').className = 'special hide';
4b  $("pleaseWait").className = '';

b } // End showPleaseWait ().

(c) showPleaseWait () without performance bug
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Fig. 4 Role of performance bug showPleaseWait () and fix of performance bug
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la visibility: function() {

2a var region = this.region,
view = this.controller[ region ].get(),
views = this.views.get(),
hide = ! views || views.length < 2;

3a

4a if ( this === view )

5a this.controller.$el.toggleClass( 'hide-' +
region, hide );

6a },
(a) visibility() with performance bug
la clean : function(tags) {
2a var comma = postLlOn.comma;
3a if (',' !== comma )
4a tags = tags.replace (new RegExp (comma, 'g'), ',');

5a tags = tags replace (/\s*,\s*/g, ', ') .replace

(Z +/q ") . replace( /[ \s]+$/,
1) .replace (/" [,\sl+/, '');

6a if (',' l== comma )

7a tags = tags.replace(/,/g, comma);
8a return tags;

%a },

(c) clean() with performance bug

1a set : function(name, value, expires, path, domain,

secure) {

2a var d = new Date();

3a 1if ( typeof (expires) == 'object' &&
expires.toGMTString ) {

4a expires = expires.toGMTString();

5a  } else if ( parselnt (expires, 10) ) {

6a d.setTime( d.getTime() + ( parselnt (expires, 10)
* 1000 ) );

7a expires = d.toGMTString();
8a } else {
9a expires = '';

(e) set() with performance bug

1% 8 WordPressd] A%

TRl AA 2 EH A 19 ¥ A 11 (2013.11)

1b visibility: function() {

2b  var region = this.region,view = this.controller|
region ].get();

3b  if ( this === view ) {

4b var views = this.views.get() hide = ! views ||

views.length < 2;
sbh this.controller.$el.toggleClass( 'hide-' +
region, hide );

6o}
7}
(b) visibility() without performance bug

1b clean : function(tags) {
2b  var comma = postLlOn.comma;
3b if (',' !== comma )
4b tags = tags.replace(new RegExp (comma, 'g'), ',');
5b tags = tags.replace(/[\s]*, [,\sl*/q,

1, ") .replace(/[,\s1+$/, '').replace(/~[,\sl+/, '');
6b if ( ',' !== comma )

7b tags = tags.replace(/,/g, comma);
8b return tags;

9 },
(d) clean() without performance bug
1b set : function(name, value, expires, path, domain,
secure) {
2b  if ( typeof (expires) == 'object' &&
expires.toGMTString ) {
3b expires = expires.toGMTString();
4b } else {
5b var parsed = parselnt (expires, 10);
6b if ( parsed ) {
7o var d = new Date();
8b d.setTime( d.getTime () + (parsed*1000) );
9b expires = d.toGMTString();
10b } else {
11b expires = ''; }
12b
190 },
(f) set() without performance bug
HI ¥R o7

Fig. 8 Debugging of performance bugs in WordPress
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