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Investigation into Negative Effects of Return Null on Software
Maintenance

SuuHEI KiMURA! KEISUKE HoTrTA!  YosHiki Hico! HirosHI Igaki!  SHINJI KusuMoTO!

Abstract: Developers often use null references for returned values of methods (return-null) in object-oriented
languages. Although return-null is widely used to indicate that a program does not satisfy some necessary
conditions, it is generally said that return-null makes software maintenance more difficult. One of the factors
is: when a method receives a value returned from a method invocation whose code includes return-null, it is
necessary to check whether the returned value is null or not (null-check). However, how return-null affects
software maintenance during software evolution has not been revealed yet. This paper reveals the influences
of return-null by investigating return-null and null-check in evolution of source code. The experiment on 14
open source projects showed that developers modified return-null and null-check more frequently than the
statements that did not include null. This result indicates that return-null makes software maintenance more
difficult. On the other hand, the size and the development phase of projects have no effect on modification
probabilities of return-null and null-check. In addition, we revealed that null-check appeared from one to
four times in 100 lines.
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, CheckoutConflictException {

2 checkCallable();

3 processOptions();

4 try {

5 if (checkoutAllPaths || !paths.isEmpty()) {

6 checkoutPaths () ;

7 status = new CheckoutResult(Status.0K, paths
)3

8 setCallable(false);

9 return null;

10 b
11
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2 |try {

3 String oldBranch = db.getBranch();

4 Ref ref = command.call();

5 if (Repository.shortenRefName (ref.getName()).
equals(oldBranch)) {

6 outw.println(MessageFormat.format(

7 CLIText.get () .alreadyOnBranch,
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Desc” | Descy, ., U Descy,
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Table 2 Target projects and their size

Project loclatest |R|
ant 131,265 12,783
commons-io 25,031 1,526
jdt.core 1,155,484 19,140
egit 92,305 3,126
jEdit 115,842 6,221
jboss-as 551,426 10,764
jetty 207,517 6,082
JGit 124,662 2,321
log4]j 30,010 3,226
lucene-solr 537,150 8,026
maven 72,201 9,312
cdt 1,029,497 21,157
hudson.core 81,876 1,008
tomcat 240,086 9,172
Total 4,394,352 | 122,116
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Table 3 Spearman’s rank correlation coefficient (p value) and

p value for a revision number r and densitycond,,.,, (1)

Software p value p value

ant 0.432 under 2.2 x 10716 *2
commons-io | 0.733 under 2.2 x 10716
jdt.core -0.974 under 2.2 x 10716
egit 0.223 under 2.2 x 10716
jEdit 0.668 under 2.2 x 10716
jboss-as -0.765 under 2.2 x 10716
jetty -0.992 under 2.2 x 1016
jgit 0.598 under 2.2 x 10716
log4j 0.006 0.740
lucene-solr -0.947 under 2.2 x 10716
maven 0.934 under 2.2 x 10716
cdt 0.156 under 2.2 x 10716
hudson.core | -0.151 2.898 x 1074
tomcat -0.986 under 2.2 x 10716
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