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Table 1l

BUG CATEGORIES BASED ON CODE DEFECT TYPES IN [34]

Category

Definition

algonthm/method

The 1mplementation of an algonthm/method
does not follow the expected behavior.

assignment/imtialization

Error in assigning vanable values.

checking

Missing necessary checks that lead to an error
O @ Wrong eIror message.

data

Wrong use of data structure.

external interface

Error in interfacing with other systems or users,
such as using deprecated methods from other
systems, required updates to own external in-
terfaces tor ease of usage, elc.

internal mntertace

Error in interfacing with another component of
the same system, such as violating the contract
of inhentance, wrong use of operations from
other classes, etc.

logic

Incorrect expressions in conditional statements
(e.g., if, while, e1c.)

non-lunctional

Violatons in  non-functional requirements,
such as improper variable or method names,
wrong documentation to the implementation of
a method, etc.

tuming/oplimization Error that causes concurrency or performance
issues, such as deadlock, high memory usage,
clc.

configuration Error in non-code (e.g.. configuration hles) that
affects functionality.

others Other bugs that do not fall into onc of the above

categories,
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Table IIT Table 1
BUG DENSITIES IN MACHINE LEARNING SYSTEMS NUMBERS OF CLOSED BUGS IN MACHINE LEARNING SYSTEMS
Application Bug Count Per KLOC Bug Count Per Year Application Size — Lines of Code Bug Count Duration
Mahout 1.79 bugg/kLOC 73 36 bugs/year Mahout 175,295 (Version 06) 314 4.28 years
[ ucene 2.77 bugs/kLOC 144.76 bugs/year Lucene 554,036 (Version 3.6) 1,533 10.59 years
OpenNLP 1.45 bugs/kKLOC 05.68 bugs/year OpenNLP 78,224 (Version 1.5.2) 113 1.39 years
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BUG TYPES
Type Count | Percentage
algorithm/method 113 22.60%
non-functional 78 15.60%
assignment/initialization 635 13.00%
checking 57 11.40%
external interface 38 7.60%
internal interface 38 7.60%
data 28 5.60%
logic 27 5.40%
configuration 27 5.40%
timing/optimization 24 4.80%
others S 1%
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% Lucene - Java / LUCENE-124 o . | Lucene - Java / LUCENE-713
Fuzzy Searches do not get a boost of 0.2 as stated in "Query Syntax™ doc File Formats Documentation is not correct for Term Vectors
~ Description =
r | | = Description
According to the website's "Query Syntax™ page, fuzzy searches are given a
boost of 0.2. I've found this not to be the case, and have seen situations where From Samir Abdou on the dev mailing list:

exact matches have lower relevance scores than fuzzy matches.
Hi,
Rather than getting a boost of 0.2, it appears that all vanations on the term
D SRR SRS S N NI M SN 0, There is an inconsistency between the files format page (from Lucene

website) and the source code. It concerns the positions and offsets of term

e dist = levenshteinDistance / length of min(termlength, variantlength) : bl o '
vectors. It seems that documentation (website) is not up to date. According

This then leads to a boolean OR search of all the variant terms, each of whose to the file format page, offsets and positions are not stored! Is that
boost is set to (dist - 0.5)*2 for that vanant. correct? . | .
Figure 2. Example of algorithm/method bug Figure 3. Example of non-functional bug
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Lucene - Java / LUCENE-483
% QueryParser.getFieldQuery(String,String) doesn't set default slop on MultiPhraseQuery

- Description

there seems to have been an oversight in calling mph.setSlop(phraseSlop) in QueryParser.getFieldQuery,
rnight (sometimes, ... see below).

when | tned amending TestMultiAnalyzer to demonstrate the problem, | discovered that the grammer apar
being parsed, in which case it passes the default as if it were specified.
(Just to clanfy: 1 havent comfirmed this from a detailed reading of the grammer/code, it's just what 've ded

The problem isn't entirely obvious unless you have a subclasses of QueryParser and try to call getFieldQ

Figure 4. Example of assignment/initialization bug
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BUG COUNTS FOR VARIOUS BUG SEVERITIES

Type Severity | Count | Proportion || Type Severity | Count | Proportion
Blocker 1 0.88% Blocker 1 2.63%
Critical 3 2.65% Cntical 0 0.00%
algorithm/method Major 70 61.95% internal interface Major 22 57.89%
Minor 33 29.20% Minor 11 28.95%
Trivial 6 5.31% Trivial 4 10.53%
Blocker 2 3.08% Blocker 0 0.00%
Critical 1 [.54% Critical 0 0.00%
assignment/initialization | Major 34 52.31% logic Major 15 55.56%
Minor 24 36.92% Minor 8 29.63%
‘Trivial 4 6.15% Trivial 4 14.81%
Blocker 2 3.51% Blocker 0 (0.00%
Critical 1 [.75% Critical 0 (0.00%
checking Major 2 56.14% non-functional Major 38 48.72%
Minor 17 29.82% Minor 29 37.18%
Trivial 5 8.77% Trivial 11 14.10%
Blocker 0 0.00% Blocker 0 (0.00%
Critical 0 0.00% Cntical 0 (0.00%
configuration Major 19 70.37% timing/optimization | Major 19 79.17%
Minor 6 22.22% Minor 5 20.83%
Trivial 2 7.41% Trvial 0 0.00%
Blocker 0 0.00% Blocker 0 (0.00%
Critical 1 3.57% Cntical 0 (0.00%
data Major 15 53.57% others Major 3 60.00%
Minor 12 42.86% Minor 0 (0.00%
Trivial 0 0.00% Trivial 2 40.00%
Blocker 1 2.63%
Critical | 2.63%
external interface Major 21 55.26%
Minor 12 31.58%
Trivial 3 7.89%




PIRQ4 : EBEICETZHEIIEDERED?

(Z1E KA TLEBR
algorithm & timing & configuration & ® BFEIHON DYDY o T

algorithm & internal interface TldiE VVERZIE K DIELVVEZIE D
REEDOAMNELLEIEEINIC

BUG-FIXING DURATIONS IN TERMS OF DAYS

Type Min Max Mean | Median
algorithm/method 0.0022 | 2433.7033 | 91.7238 3.8740
assignment/imtahizaton | 0.0003 160.9271 9.9160 0.5000
checking 0.0017 195.7766 | 17.1335 1.1175
configuration 0.0016 195.9011 | 22.3583 2.8032
data 0.0014 676.3825 | 40.8279 2.2666
external interface 0.0006 | 1700.5871 | 69.2463 0.4275
internal interface 0.0029 | 1688.5275 | 93.3543 2.4852
logic 0.0016 59.8305 6.8892 1.2537
non-functional 0.0006 | 1330.4142 | 47.8057 0.6949
timing/optimization 0.0017 569.7309 | 71.6649 3.3596
others 0.0005 1.3128 0.3344 0.0594
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Table 1X
NUMBERS OF REVISIONS NEEDED TO FIX A BUG
Type Min | Max Mean | Median
algorithm/method 1 9 | 1.9646 |
assignment/initialization 1 4 | 1.2923
checking 1 11 | 1.7544
configuation I 5 | 1.7037
data 1 5 | 1.6429
external interface 1 6 | 1.7368
internal interface | 8 | 1.8947
logic 1 4 | 1.2593
non-functional 1 6 | 1.5641 1
timing/optimization | 7 | 24167 2
others 1 1 | 1.0000 1
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NUMBERS OF IMPACTED FILES PER BUG

Type Min | Max Mean | Median
algorithm/method 1 117 | 11.7434 3
assignment/initialization 1 74 5.2459 2
checking | 115 7.2982 2
configuration 1 40 5.2692 1
data 1 124 | 12.3571 3
external interface 1 92 | 13.3514 3
internal mterface | 52 7.6842 4.5
logic 1 15 2.7778 2
non-functional 1 676 | 16.7143 2
others 1 47 | 10.2000 1
timing/optimization 1 69 | 11.5833 J
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