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Selt-Admitted Technical Debt
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TABLE 11
SAMPLE COMMENTS INDICATING SELF-ADMITTED TECHNICAL DEBT
Project Comment
Eclipse // TODO this is such a hack it is silly
Chromium OS  // Unsafe; should error.
ArgoUML // FIXME: This is such a gross hack...
Apache /* Ugly, but what else? */
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TABLE I
PROJECT STATISTICS

Project Release  Release Date Code Lines Comment Lines Committers
Eclipse 4.3 June 2013 659,231 437,640 221
Chromium OS 30 November 2009 107,706 37,889 1,784
ArgoUML 0.34 December 2011 122,575 115,713 53
Apache httpd 24.6 July 2913 192,333 54,295 145
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Research Questions
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Files
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TABLE III
SELF-ADMITTED TECHNICAL-DEBT _ﬁg "\
Type Project Total ™ SeI- 7C
Admitted
Technical
Debt
Files Eclipse 6,389 152 2.4%
Chromium OS 14,328 574 4.0%
ArgoUML 1,846 77 4.2%
Apache httpd 255 79 31.0%
Classes Eclipse 11,993 151 1.3%
Chromium OS 18,249 82 0.4%
ArgoUML 2,304 76 3.3%
Apache httpd - - -%
Methods/ Eclipse 48,382 145 0.3%
Functions
Chromium OS 153,514 626 0.4%
ArgoUML 12,845 71 0.6%
Apache httpd 4,361 112 2.6%
Constructors | Eclipse 5,561 151 0.2%
Chromium OS 18,988 82 0.1%
ArgoUML 1,920 76 0.5%
Apache httpd - - -%

SATDDHIE

We find that 2.4 - 31.0% of files, 0.4 - 3.3% of classes

and 0.3 - 2.6% of methods/functions contain self-admitted
technical debt.
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SELF-ADMITTED DEBT-COMMITS BY DEVELOPERS

TABLE IV

RQZ
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Project Developer  Total Commits  Self-Admitted Technical Debt Experience Rank  Total Committers
Eclipse El 1,231 21 8
E2 2,513 20 2
E3 1,508 12 5 221
E4 4,436 10 1
_ES 1,190 7 9
Chromium OS Cl1 4,853 28 1
C2 410 24 219
C3 1,034 21 64 1,784
C4 1,930 21 26
C5 388 21 232
ArgoUML AU
AU2 1
AU3 3 53
AU4 2
Apache AH1 4,908 14 1
AH2 3,214 13 3
AH3 721 11 26 145
AH4 1,219 11 13
AHS5 1,239 10 11
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Fig. 3. Chromium OS: Commits by CI
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DEBT COMMITS - TIME TO RELEASE WINDOWS

Project Time to Release Self- Total % Over %  Self-
Admitted Changes Total Admitted
Technical Changes Technical
Debt Debt
Eclipse >= 6month 55 16,682 0.33% 41.7%
>= 3month & <= 6month 48 7,452 0.64% 36.4%
>= lmonth & <= 3month 22 5,591 0.39% 16.7%
<= Imonth 7 1,777 0.39% 5.3%
ArgoUML  >= 6month 16 7,973 0.20% 33.3%
>= 3month & <= 6month 20 5,917 0.34% 41.7%
>= Imonth & <= 3month 8 4,315 0.19% 16.7%
<= Imonth 4 1,708 0.23% 8.3%
Apache >= 6month 51 23,579 0.22% 37.5%
>= 3month & <= 6month 43 13,960 0.31% 31.6%
>= lmonth & <= 3month 28 11,670 0.24% 20.6%
<= lmonth 14 6,614 0.21% 10.3%

MiBDEN ESATDDEANICBERD D D L IEF X R0

13



RQZ

BESATDAREAT 5 Dh
JO7 2 LhDE¥S

TABLE VI
PARTIAL SPEARMAN CORRELATIONS BETWEEN CYCLOMATIC
COMPLEXITY, FAN-IN, FAN-OUT AND THE NO. OF SELF-ADMITTED
TECHNICAL DEBT WHILE CONTROLLING FOR SIZE

Project Cyclomatic Comp. Fan-in Fan-out
Eclipse -0.1992618 ** 0.3159485 -0.08568448
Chromium OS 0.1840126 ** -0.01470615 *  -0.2529673 *
ArgoUML -0.03449873 * -0.01459957 * 0.1686399
Apache 0.2386505 ** 0.3333192 ***  (0.1108314 *

(p<O00I **p<01** p<1%)
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TABLE VII

DEBT PATTERNS ACROSS ECLIPSE RELEASES

Version Release Date | Removed Self- | Change
Admitted
Technical Debt
3.0 — > 3.0 | June 2004 - -
3.0 — > 3.1 | June 2005 26.3% 26.3%
3.0 — > 3.2 | June 2006 27.9% 1.6%
3.0 — > 3.3 | June 2007 29.9% 2%
30 — > 34 | June 2008 35.6% 5.7%
3.0 — > 3.5 | June 2009 35.6% 0%
30 — > 3.6 | June 2010 36.9% 1.3%
3.0 — > 3.7 | June 2011 36.9% 0%
TABLE VIII

DEBT PATTERNS ACROSS ARGOUML RELEASES

Version Release Date Removed Self- | Change
Admitted
Technical Debt
0.20 — > 0.20 | February 2006 - -
0.20 — > 0.22 | August 2006 37.3% 37.3%
0.20 — > 0.24 | February 2007 41.3% 4.0%
0.20 — > 0.26 | September 2008 | 58.7% 17.4%
0.20 — > 0.28 | March 2009 62.7% 4.0%
0.20 — > 0.30 | March 2010 65.3% 2.6%
0.20 — > 0.32 | January 2011 65.3% 0%
0.20 — > 0.34 | December 2011 | 65.3% 0%
TABLE IX
DEBT PATTERNS ACROSS APACHE RELEASES
Version Release Date Removed Self- | Change
Admitted
Technical Debt
1.3.x — > 1.3.x | February 2002 - -
1.3x — > 2.0x | January 2004 65.45% 65.45%
1.3x — > 2.2x | December 2005 | 73.64% 8.19%
1.3x — > 24.x | February 2012 74.55% 0.91%
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