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An Analysis about Accessibility Excessiveness
of Revision Histories in Java Programs

Abstract: Developers can declare access modifiers for fields and methods in Java, and this lets them limit
access scopes for fields and methods. However, existing software has a lot of fields and methods that have
access modifiers whose access scopes are larger than actual ones. On the other hand, it is not clear how often
these access modifiers are modified. In this study, we analyzes how often developers modify excessive access
modifiers in software update. We get data of analysis subject from existing seven Java projects by using
a existing tool that detects fields and methods with excessive access modifiers, by extension. Moreover, we
labeled fields and methods as three states by the combination of declared and actual access scope. Then,
we also labeled state transitions of fields and methods between old and new versions as six states by their
behaviors. As a result, the tendency was confirmed that most of the excessive access modifiers were leaved
and not touched. By contrast, some kind of excessive access modifier was confirmed that they were modified
in all of intended Java projects.
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// 00000 yODODODO nullOd
private String y = null;
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private void methodA( ) {
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}
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|£] ModiChecker E‘Eﬂ
Input |C:\antiapache-ant \
fieldname | Declaration Class | CurrentModifier | Recommended Modifier | protected | default | file name line column
[TEST_BUL...|org.apache.tools.a... |public private Cihanf\ap... |24 5 -
xloc org.apache.tools.a... |protected private Cihanf\ap... |30 5 =
[TEST_BUI...|org.apache.tools.a... |public private Cianf\ap. 5
perms org.apache.tools.a... |default private C:antap... 5
width org.apache.tools.a... |protected private C:antap... 5
RESULT_... |org.apache.tools.a... |public private C:antap... 5
initAllDone |org.apache.tools.a... |protected private C:antap... 5
UNUSED  |org.apache.tools.a.. |defaul private C:antap... 5
INTEGER _|org.apache.tools.a... |defaul private C:antap... 5
FLOAT org.apache.tools.a... |defaul private C:antap... 5
LONG org.apache.tools.a... |defaul private C:antap... 5
DOUBLE  |org.apache.tools.a... |defaul private C:antap... 5
CLASS org.apache.tools.a... |defaul private C:antap... 5
STRING org.apache.tools.a efau private Cianf\ap. 5
FIELDREF |org.apache.tools.a... |default private Chanf\ap... |33 5
METHOD... |org.apache.tools.a... |default private Chanf\ap... |33 5
INTERFA... |org.apache.tools.a... |default private Chanf\ap... |33 5
NAMEAN. org.apache.tools.a... |default private Chanf\ap... |33 5
UTF8 org.apache.tools.a... |default private Chanf\ap... |33 5
crc32Table |org.apache.tools.bz .. |default private Chanf\ap... |33 5
tstamp org.apache.tools.a... |protected private Cihanf\ap... |34 5
zfPrefixAd... |org.apache.tools.a... |default private Cihanf\ap... |34 5
DEFAULT ... |org.apache.tools.a... |protected private Cihanf\ap... |34 5
COMPILE... |org.apache.tools.a... |public default org.apa... |Clanfiap... 5
JBOSS_DD |org.apache.tools.a... |protected private C:antap...
TEST_BULI... org.apache.tools.a... |public private C:antap...
resources |org.apache.tools.a... \default private C:antap... 9 —
TP — e I 0 = hd
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0 1 ModiChecker 00O0O0O0O0O0DOO
03 000000000000000
ooooo oooo
ooooooo ooooooo
goooooo goooooo gooooo gooo oooDo oooo (@)
Apache Ant 1.10 1.84 23 80920 185156 20030 2012
Areca Backup 5.00 7.2.17 66 131170 258748 20070 2012
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JDT Core 2.0.10 3.7 16 134374 240726 20020 2012
jEdit 3.00 4.5.2 21 50626 99008 20000 2012
Apache Struts 1.020 2.3.7 34 104218 274271 20020 2012
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Ant Areca  ArgoUML  FreeMind JDT Core jEdit Struts
a 0oo-0o0 0.02 0.01 0.03 0.12 0.02 0.02 0.01
b AE -00O 0.16 0.01 0.42 0.31 0.30 0.15 0.28
¢ No Access -0 0 0.02 0.01 0.05 0.07 0.07 0.05 0.01
d 00 - AE | 0.04 0.04 0.04 0.38 0.22 0.09 0.14
e AE - AE | 0.07 0.01 0.04 0.17 0.12 0.02 0.07
f No Access -~ AE | 0.00 0.01 0.02 0.01 0.01 0.02 0.01
g 00 - No Access | 0.03 0.02 0.19 0.21 0.06 0.07 0.05
h AE - No Access | 0.03 0.01 0.07 0.02 0.05 0.03 0.03
i No Access - No Access 0.00 0.01 0.05 0.00 0.00 0.00 0.00
j 0od-00 6.41 1.45 6.84 22.59 4.08 6.16 5.57
k 00 - AE 1.41 0.55 1.56 7.13 1.79 1.78 2.52
1 00 - No Access | 0.21 0.07 1.38 3.27 0.24 0.81 0.59
m oo-0oo 2.03 0.66 4.05 7.28 0.80 3.48 2.67
n AE -00O 0.46 0.27 2.20 2.80 0.78 1.07 1.14
o No Access -0 0O 0.13 0.03 1.36 2.04 0.09 0.58 0.22
p oooOo (oO) | 7142 65.50 58.72 35.85 64.98 63.67  50.34
q ooog (AE) 15.28 26.74 12.26 12.99 22.72 16.22 29.00
r 0000 (No Access) | 2.28 4.62 10.72 4.75 3.66 5.79 7.34

06 0U00O0O0O0OD0ODODODOOD (%)

Ant Areca  ArgoUML  FreeMind JDT Core jEdit Struts
a 0oo-0oo 0.03 0.00 0.03 0.12 0.02 0.02 0.00
b AE -00O 0.10 0.03 0.12 0.26 0.22 0.16 0.07
c No Access -0 0O 0.13 0.07 0.26 0.36 0.24 0.13 0.09
d 00 - AE | 0.05 0.02 0.08 0.13 0.13 0.15 0.04
e AE - AE | 0.06 0.00 0.05 0.09 0.12 0.03 0.03
f No Access - AE | 0.08 0.01 0.03 0.04 0.03 0.03 0.13
g 00 - No Access 0.07 0.05 0.25 0.34 0.13 0.19 0.05
h AE - No Access | 0.05 0.00 0.06 0.03 0.05 0.05 0.01
i No Access - No Access | 0.01 0.00 0.02 0.02 0.01 0.00 0.00
j oo-0o0o 2.31 1.10 3.63 12.34 2.48 3.85 1.96
k 00 - AE 1.08 0.28 1.06 2.10 0.78 1.38 1.52
1 00 - No Access | 4.44 1.10 5.48 17.41 2.71 3.32 5.73
m oo-0o0o 0.54 0.63 1.88 5.41 1.04 2.12 0.73
n AE -00O 0.28 0.19 0.84 0.68 0.46 0.86 1.08
o No Access -0 0 0.95 0.71 3.44 9.72 1.27 1.85 2.99
P ooog (oo) 26.46 44.30 28.44 23.29 38.83 38.58 19.16
q 0ooOoo (AE) | 12.89 11.88 8.92 3.10 11.22 14.02  11.07
r 0000 (No Access) | 50.47  39.64 45.42 24.55 40.27 33.24 55.34
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Ant Areca  ArgoUML  FreeMind JDT Core jEdit Struts
pub-pro | 0.0055 0.0000 0.0013 0.0000 0.0150 0.0000  0.0038
pub-def | 0.0038 0.0017 0.0195 0.1607 0.0076 0.0078  0.0036
pub-pri | 0.0024  0.0005 0.0379 0.0073 0.0269 0.0070  0.0013
pro-def | 0.0254  0.0023 0.0149 0.0000 0.0068 0.0326  0.0267
pro-pri | 0.0112  0.0002 0.0177 0.0000 0.0085 0.0045 0.0118
def-pri | 0.0157  0.0000 0.0365 0.0063 0.0060 0.0077  0.0021

08 AEOOUO0OOODOOOODOO (%)

Ant Areca  ArgoUML  FreeMind JDT Core  jEdit Struts
pub-pro | 0.0141  0.0000 0.0119 0.0398 0.0074 0.0083  0.0077
pub-def | 0.0091 0.0026 0.0132 0.0606 0.0279 0.0121  0.0056
pub-pri | 0.0038 0.0028 0.0112 0.0169 0.0098 0.0111  0.0007
pro-def | 0.0153  0.0000 0.0160 0.0000 0.0054 0.0000 0.0142
pro-pri | 0.0046  0.0000 0.0113 0.1325 0.0038 0.0037  0.0100
def-pri | 0.0000 N/A 0.0066 0.0000 0.0141 0.0015 0.0015
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