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ABSTRACT

Developers leverage logs for debugging, performance moni-
toring and load testing. The increased dependence on logs
has lead to the development of numerous logging libraries
which help developers in logging their code. As new libraries
emerge and current ones evolve, projects often migrate from
an older library to another one.

In this paper we study logging library migrations within
Apache Software Foundation (ASF) projects. From our man-
ual analysis of JIRA issues, we find that 33 out of 223 (i.e.,
14%) ASF projects have undergone at least one logging li-
brary migration. We find that the five main drivers for log-
ging library migration are: 1) to increase flexibility (i.e.,
the ability to use different logging libraries within a project)
2) to improve performance, 3) to reduce effort spent on code
maintenance, 4) to reduce dependence on other libraries and
5) to obtain specific features from the new logging library.
We find that over 70% of the migrated projects encounter
on average two post-migration bugs due to the new logging
library. Furthermore, our findings suggest that performance
(traditionally one of the primary drivers for migrations) is
rarely improved after a migration.

1. INTRODUCTION

Logging records useful information during system exe-
cution. The information is used for maintaining the sys-
tem [18, 19, 30], bug-fixing [15, 23, 29|, detecting anoma-
lies [23] and transferring knowledge [26]. Every logging
statement contains a textual part, which describes the con-
text, a variable part providing more information about the
context, and a log verbosity level. Figure 1 shows an exam-
ple of a logging statement in the code and the corresponding
log that is generated at runtime.

Traditionally, logging was done using simple print (e.g.
System.out.println) statements. Nowadays, a multitude of
logging libraries exist that abstract the intricacies of logging
and such libraries are used by most projects. The evolution
of logging libraries has lead to the emergence of many new
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Logging statement:
LOG.info("Created a new CustomerEntity {} as no matching persisted entity found.",
answer); [ Apache Camel ]

Generated log :
INFO Created a new CustomerEntity Customer{userName: james firstName: null

surname: null] as no matching persisted entity found.

Figure 1: Example of a logging statement and output gen-
erated at runtime

features such as uniform verbosity levels [5], reduced per-
formance overhead for logging [7, 9, 11] and management
of logs in distributed systems [17]. As a result, developers
tend to migrate from older logging libraries to newer logging
libraries as, e.g., observed within the Maven repository [27].

By understanding how logging library migrations were
proposed, discussed and performed in other projects, devel-
opers can better plan for logging library migration in their
projects. Developers can account for the needed effort and
the obtained benefits from migration. Developers can also
be aware of the post-migration risks (i.e., bugs) that they
might encounter. In this paper, we empirically study the log-
ging library migration in projects from the Apache Software
Foundation (ASF). We focus on ASF projects due to the va-
riety of projects, their impact on today’s computing practice
(many of the projects are extensively used in data centers
worldwide), and the availability of rich historical repositories
for these projects due to the well defined processes.

Our paper makes the first attempt (to the best of our
knowledge) to understand logging library migrations. Be-
low, we highlight our most important findings.

1. We identify 49 logging library migration at-
tempts in ASF projects, of which 33 were suc-
cessfully completed. We find that it takes a median
of 26 days to complete a logging library migration. We
also find that the Cassandra and Jackrabbit projects
migrate their logging libraries twice.

2. The 14 cases of abandoned migrations are due
to failure to reach a concensus about whether
to migrate or not (28%), and failure to provide
the necessary code changes (42%).

3. Flexibility (in 57% of the projects) and perfor-
mance improvement (in 37% of the projects)
are the primary drivers for logging library mi-
grations.

4. In 60%, i.e., 21 of the migrated projects, the
necessary code changes are performed by the
top three committers of that project.

5. Logging library migrations are error-prone and

































