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ABSTRACT

Issue tracking systems serve as the primary tool for incorporat-
ing external users and customizing a software project to meet the
users’ requirements. However, the limited number of contributors
and the challenge of identifying the best approach for each issue
often impede effective resolution. Recently, an increasing number
of developers are turning to Al tools like ChatGPT to enhance
problem-solving efficiency. While previous studies have demon-
strated the potential of ChatGPT in areas such as automatic program
repair, debugging, and code generation, there is a lack of study on
how developers explicitly utilize ChatGPT to resolve issues in their
tracking system. Hence, this study aims to examine the interaction
between ChatGPT and developers to analyze their prevalent ac-
tivities and provide a resolution. In addition, we assess the code
reliability by confirming if the code produced by ChatGPT was
integrated into the project’s codebase using the clone detection
tool NiCad. Our investigation reveals that developers mainly use
ChatGPT for brainstorming solutions but often opt to write their
code instead of using ChatGPT-generated code, possibly due to
concerns over the generation of “hallucinated” code, as highlighted
in the literature.
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1 INTRODUCTION

The involvement of the key developers with the external commu-
nity is a crucial factor in ensuring the long-term sustainability of
open source software (OSS) projects [1]. Given the open nature
of these systems, users commonly express their requirements by
framing them as features or issues to be incorporated into future
versions of the software product [2]. Moreover, within open-source
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We have too many open issues (1000) #2573

opened this issue on May 14, 2020 - 20 comments

commented on May 14, 2020 - edited ~ Contributor

| am going to freeze the issue creation process for a re-think.

Figure 1: The project maintainer has temporarily halted the
creation of new issues due to the high number of unresolved
ones.

GitHub projects, it is normal for any individual to initiate new is-
sues in the project’s issue tracker. However, as the volume of issues
surpasses the project contributors’ capacity (as shown in Figure 1),
it is reasonable to infer that not all issues receive adequate attention.
Some may be closed without resolution or implicitly overlooked
[3]. A significant challenge that programmers frequently encounter,
irrespective of the issue’s scale and complexity, is determining the
most appropriate strategy for resolution [4]. However, a clear un-
derstanding of the problem often reveals better pathways. Such
pathways can resolve the reported issues within the designated
time and budget. Therefore, introducing ChatGPT into such situa-
tions can help the developer provide several answers to each query,
unveiling diverse ways to resolve the issue at hand. The promise
of ChatGPT in automatic program repair [5], bug fixing [6], and
conceptualization [7] is studied and acknowledged in the literature.

While prior research has delved into the efficacy of ChatGPT
across various software development tasks, there remains an un-
explored realm regarding how developers leverage ChatGPT to
advance in addressing issues or implementing features within an
issue-tracking system. Furthermore, it is imperative to investigate
whether developers trust the code snippets generated by ChatGPT
and seamlessly incorporate them into the project’s codebase.

In this study, we aim to explore the interactions between develop-
ers and ChatGPT found in the DevGPT dataset [8]. Our objective is
to uncover the practical ways in which developers employ ChatGPT
to enhance the efficiency of issue resolution. We also incorporate
a clone detection tool called NiCad [9] to check if the ChatGPT-
generated code is actually incorporated into the committed files for
that issue in the tracking system.

In particular, we answer two research questions (RQs) and make
two contributions to this study.

RQ1:How is ChatGPT used in issue-tracking systems,
and what is its primary use? This RQ provides insights
into ChatGPT’s multifaceted applications within the issue-
tracking system. Furthermore, it illuminates the most fre-
quent tasks on which developers depend on ChatGPT’s aid.
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Figure 2: Methodology of our study.

Therefore, by outlining ChatGPT’s main application in issue-
tracking systems, researchers can pinpoint possible areas
for enhancement and suggest innovative methodologies to
better support developers in efficiently resolving issues.

RQ2: What s the level of developers’ reliance on ChatGPT-

generated code? Given ChatGPT’s reported tendency to
generate hallucinated code [10, 11], this question attempts to
understand the extent to which developers incorporate Chat-
GPT’s code in their actual coding projects versus primarily
using it for other purposes.

Replication Package can be found in our online appendix [12]

2 METHODOLOGY

Figure 2 presents the methodology of our study, detailing the activ-
ities in the subsequent subsections.

2.1 Dataset Construction

The summary of the extracted dataset is given in Table 1. In this
study, we use all the issue-sharing snapshots from DevGPT [8].
The DevGPT dataset is periodically expanded using the same con-
versation links, with each snapshot generated on a certain day.
Therefore, it contains a lot of duplicate issue conversations. We
thus removed these duplicate conversations with our custom script
to extract data pertinent to our study. A total of 98 distinct URLs
were identified where Python was the primary language used in
the code snippets generated by ChatGPT, while 27 distinct URLs
were found where Java was the primary language used in code snip-
pets. Next, we develop an additional script designed to navigate
through the unique issue URL identified in the dataset to determine
whether an issue is associated with a commit. Upon discovering a
commit SHA within the issue URL, we proceed to extract the code
corresponding to that commit into a file designated as "developer".
Following this, we extract code generated by ChatGPT from the
conversation link embedded in the same issue URL, storing it in a
file termed “ChatGPT”. This is done to answer our RQ2.

2.2 Data Analysis

To answer RQ1, we conduct a qualitative analysis of the conver-
sations between the developer and ChatGPT and categorize them.
The first two authors of this paper take part in this manual analysis
and independently label the conversations. The approach unveiled
five primary categories encompassing code generation, code under-
standing, debugging, ideation, and validation. The first and second
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Table 1: Summary of the extracted dataset

Item Value
# of total unique issues(Java, Python) 125
# of issues closed 54
# of issues open 71
# of issues with commits 15

authors exhibited a significant level of Cohen Kappa[13] agreement
(97.6%) and deliberated on any discrepancies in code assignment.
We persisted with this procedure until the discussion and remarks
from developers on the issue ceased to uncover any other categories,
reaching a state of theoretical saturation.

To answer RQ2, we employ the popular clone detector, NiCad
[9], to find the near-miss clones between the code committed by the
developer and the code generated by ChatGPT, specifically on the
15 issues that contain commit SHA. Subsequently, the first author
further manually investigates to determine whether the ChatGPT
code has been integrated into the project’s codebase.

3 STUDY FINDINGS

In this section, we present our findings in accordance with RQ1
and RQ2.

3.1 Uses of ChatGPT in the issue tracking
system (RQ1)
Our analysis of DevGPT conversations uncovered that develop-

ers employed ChatGPT in mainly five different ways to advance
towards finding a solution to the issue.

3.1.1
developers frequently employ ChatGPT to request code snippets,
particularly when addressing feature enhancement issues. This was
observed in 11 out of 14 issues tagged as feature enhancement. Since
studies have explored the ability of ChatGPT to generate source
code [14-16], many developers are using it to code faster (shown
in Table 2). We have observed that around four developers express
great satisfaction with the code snippets generated by ChatGPT in
a single attempt. On the contrary, some developers were unable
to obtain usable code even with a few prompts, as ChatGPT con-
sistently generated similar code across all prompts. Furthermore,
we have observed that developers employ ChatGPT to generate

ChatGPT as a code generation tool. Our analysis revealed that
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code that is not intricate but rather extensive and laborious, such as
scripting a JSON converter. For example, a developer commented,

“We should just build a json converter if its too hard to rewire this.
Let me get chatgpt to do it”

3.1.2  ChatGPT as an issue comprehension tool. Contributors to
a project know intricate structures, nested functionalities, and
specific nuances within the codebase. Whereas ChatGPT lacks
awareness of the entire codebase, which may lead to occasion-
ally ‘hallucinating’ interpretations that diverge from the intended
issue resolutions [17]. This is because when faced with ambiguous
queries, ChatGPT tends to make assumptions about the developer’s
intentions instead of seeking clarification. This may be a strong
reason why not many developers are using ChatGPT as an issue
comprehension tool, as shown in Table 2.

3.1.3  ChatGPT as a debugging tool. We noticed developers engage
in an interaction with the model, describing the symptoms of a
bug, providing contextual information, and seeking guidance on
potential solutions. This conversational approach fosters a dynamic
debugging process that enables developers to articulate and refine
their understanding of the issue. However, only a few developers
used it as a debugging tool in our study dataset. This is due to the
intricate nature of modern codebases, which often pose challenges
in identifying the root cause of bugs. In debugging, developers
usually prompt ChatGPT with the buggy code and ask the chatGPT
to find out if there is any problem in the code. Such as,
“is this buggy? <code>"

3.1.4 ChatGPT as an ideation tool. Multiple studies[18, 19] have
shown the ability of ChatGPT to serve as a collaborative partner
for brainstorming solutions to challenges or sparking fresh ideas.
Therefore, it can enhance creativity as it can act as a collaborative
partner when brainstorming and ideation. One of the primary ben-
efits of ChatGPT to developers is its 24/7 availability. Even in our
study, a lot of developers mainly used ChatGPT for idea creation,
providing guidance to resolve an issue, or improving any features.
Similarly, some developers mentioned that, despite providing bro-
ken code, it gave a lot of hints on how to resolve the issue. For
example,

“Built this quick prototype with the help of ChatGPT...ChatGPT
transcript that got me here <Chat link>"

3.1.5 ChatGPT as a validation tool. We noticed that after a devel-
oper recommends a solution in the comments of an issue tracking
system, they verify its accuracy and viability in a conversation with
ChatGPT. This incorporation of ChatGPT conversations for vali-
dation marks a shift in how developers approach the verification
of their suggestions. They share recorded conversations, which
serve as a transparent and informative trail, allowing contributors
to follow the evolution of ideas, the validation process, and the
collective decision-making journey. However, few developers use
ChatGPT to verify their remarks (as shown in Table 2), maybe due
to concerns about the Al solution’s dependability [17].
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Table 2: Different types of activities and related developer
comments after interactions with ChatGPT

Tasks Representative Quotes Freq
Generation I u.sed ChatGPr code mterpr?ter io 39
write the recursive tree functions
‘I noticed hfind uses binary search of
Sizrr:lprehen hash databases...I discussed with 9
ChatGPT”
Debugging i‘I’m curious if <file> i’s buggy which ) p
is my guess and gpt-4’s guess as well
“I used ChatGPT to help me get to this
ldeation point...It gave me enough ﬁints that I 61
could figure out how to build a non-
broken version”
“Here is chatgpt chat ... you may
Validation increase Batch size from 100 to 20000 10

for example depending on your GPU.”

RQq Summary

Developers commonly rely on ChatGPT as a beneficial
collaborator during the ideation phase to address the is-
sue at hand. This includes presenting different approaches,
recommending code snippets, and detailing potential reso-
lutions.

3.2 Developers’ dependence on
ChatGPT-generated code (RQ2)

We first determine the number of issues that were resolved after in-
teracting with ChatGPT, assuming that these codes provided some
guidance in resolving the issues. This is consistent with our previ-
ous RQ1, in which developers stated that ChatGPT helped them
comprehend the procedure for developing a functional version. The
statistics about the number of issues closed and open are presented
in Table 3. Significantly, the average prompt for resolved issues is
smaller than that for unresolved issues, suggesting that developers
might have found solutions with a minimum prompt in ChatGPT.
The same pattern observed in the mean prompts for both Python
and Java provides additional evidence for the correlation between
prompt behavior and issue state.

In order to further explore the dependence on ChatGPT code,
we analyze the 15 issues that encompass the commit SHA with
NiCad. The NiCad clone detector is a tool created by Cordy and
Roy [9] that identifies code similarities and duplication in software.
Our NiCad analysis reveals that there are 14 out of 15 issues where
the developer’s code and ChatGPT’s code do not match. However,
in one case, NiCad detects a type-1 clone with a 100% similarity,
indicating a direct replication of ChatGPT’s code into the codebase.
Additionally, a manual review confirmed ChatGPT’s code had no
match with the committed code for the remaining 14 issues. These
results imply developers avoid using ChatGPT’s code due to its lack
of verification and potential for generating erroneous code.
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Table 3: Statistics of issues closed and open

Closed Open
Language
Count Mean Prompt Count Mean Prompt
Python 42 6.83 56 7.34
Java 12 3.33 15 44

RQ2 Summary

Developers engaging with ChatGPT show quicker resolu-
tions in closed issues with fewer prompts. Although they
consult ChatGPT for ideas, developers often prefer their
own code, reinforced by NiCad’s finding of discrepancies
in 14 out of 15 comparisons between developers and Chat-
GPT code.

4 RELATED WORKS

Many researchers have studied ChatGPT, leveraging the GPT-3.5 ar-
chitecture because of its advanced language understanding and gen-
eration capabilities, signaling the potential to revolutionize fields
like software engineering. Thus, Liu et al. [20] assess ChatGPT’s
code generation for 2,033 tasks, finding varied accuracy across
4,066 Java and Python instances. The study notes both high correct-
ness and instances of errors, alongside maintainability challenges.
However, it points to ChatGPT’s potential for self-improvement
and further Al code generation advancements. Similarly, Tian et
al. [21] investigated ChatGPT as an automated programming as-
sistant, evaluating its code generation, repair, and summarization
against benchmarks. While effective for common tasks, its limita-
tions in sustained attention highlight the critical role of prompt
engineering.

Despite its productivity potential and speculative advantages
over human engineers, there’s scant empirical support for these
claims, particularly concerning efficiency, fairness, and safety met-
rics. So, Nathalia et al. [22] conducted an empirical study compar-
ing ChatGPT with programmers of varying expertise on coding
challenges, which reveals ChatGPT’s proficiency with basic and
intermediate tasks but not outperforming experts, highlighting the
importance of integrating AI with human skills for enhanced col-
laboration and task allocation. Conversely, the escalating intricacy
of software necessitates more efficient debugging tools. Haque et
al. [6] delve into ChatGPT’s viability as such a tool, scrutinizing its
advantages and limitations while offering insights on its seamless
integration into the software development lifecycle.

5 DISCUSSION

ChatGPT aids in issue-resolving ideation. ChatGPT’s integra-
tion with issue-tracking systems has become vital in software main-
tenance. The iterative process of ChatGPT-driven talks enhances
the clarity and strength of notions. Although ChatGPT does not
possess autonomous problem-solving capabilities, its contextual
understanding enables it to function as a valuable tool for devel-
opers, assisting in generating a wide range of ideas and proposing
viable approaches to problem-solving. Its guidance is crucial in
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directing developers, ultimately saving significant time and effort
that is usually dedicated to extensive internet searches or review-
ing documentation. Thus, the growing adoption of ChatGPT by
developers signifies a marked shift in addressing and resolving
issues, moving away from the traditional, time-intensive practices
of extensive internet searches and documentation review [23].

ChatGPT code is rarely utilized as it is. Our research findings
indicate that developers refrain from incorporating the code created
by ChatGPT directly into the project’s codebase. One key reason is
that code generation tools like ChatGPT excel at handling straight-
forward code logic. However, grasping large and complicated Soft-
ware Engineering projects can present numerous obstacles [24].
Furthermore, the project module exhibits significant interdepen-
dence with other modules, which ChatGPT may disregard entirely
when producing code [24]. On the other hand, the existence of
ethical issues with ChatGPT’s code, which may include gender and
racial bias [25], could also be a significant factor contributing to
the lack of reliability in the created code.

6 THREATS TO VALIDITY

Our open-coding approach, however thorough, may be susceptible
to individual biases. Although we evaluated all distinct issues in the
DevGPT dataset, the small number of issues investigated may limit
the wider applicability of our results. We used NiCad to identify
code similarities between developer code and ChatGPT-generated
code. While NiCad is very efficient, we remain aware of the possible
risks involved. So, we supplement our methodology with manual
validation.

7 CONCLUSION

This paper explores the various ways employed by developers while
utilizing ChatGPT within the context of an issue-tracking system.
The findings indicate that ChatGPT is mostly utilized as a collabo-
rative ally for generating ideas and finding answers. Due to its hal-
lucinatory nature [17], it is less commonly employed for validating
developers’ suggestions or remarks. Furthermore, a minimal num-
ber of developers utilize it for the purpose of issue comprehension
and debugging due to ChatGPT’s tendency to overlook the inter-
connection between several modules within a large project. Our
findings also demonstrate that although ChatGPT is utilized for
code generation in cases mostly involving feature enhancements,
developers do not largely rely on the code it produces. Instead, they
assimilate concepts and approaches to choose the optimal course
of action and subsequently write their own code. Our study offers
valuable insights into the utilization of ChatGPT as a tool for issue
resolution. In our future work, we aim to extend our findings by
analyzing a larger dataset that encompasses interactions between
developers and ChatGPT, enabling a more extensive extrapolation
of our research within issue-tracking systems.
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