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LLMs AND SOFTWARE ENGINEERING

* LLMs have demonstrated remarkable
performance in understanding and generating
Natural Language and Source Code

* In the Software Engineering domain, LLMs have
the potential for revolutionizing traditional
practices and improve software development
processes [1]

[1] Ozkaya, Ipek. "Application of large language models to software engineering tasks: Opportunities, risks, and
implications." IEEE Software 40.3 (2023): 4-8.
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INVESTIGATED TASKS

We are currently focusing on two key tasks in Software Engineering:

Issue Report User Acceptance Test

Classification Generation
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ISSUE REPORT

ISSUE REPORT CLASSIFICATION

* [ssue Reports play a crucial role in identifying, documenting and
tracking issues and change requests during the Software Lifecycle

 Labelling incoming issue reports (correctly) is fundamental
» Stakeholders who submit issue reports often misclassify their own issues!
* Misclassification can lead to misallocation of resources, delays and inefficiencies
* Automated and effective classification can mitigate these challenges

Exiting VS Code with a SSH remote session does not close
down node, which means the next time you connect, the
SSH agent does not work.

Bug

Documentation

Steps to reproduce:
1. Open VS Code
2. ..

Feature request

Question
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ISSUE REPORT CLASSIFICATION:
STATE OF THE ART

* Many machine-learning based approaches have been proposed in
the literature (e.g.: [1])

* Recently, Colavito et al. [2] proposed an approach leveraging GPT-like
LLMs to automate issue labelling.

[1] R. Kallis, et al., Ticket tagger: Machine learning driven issue classification, in: Proc. of the IEEE Int. Conf. on Software
Maintenance and Evolution (ICSME), IEEE, 2019, pp. 406—409.

[2] G. Colavito, F. Lanubile, N. Novielli, L. Quaranta, Leveraging GPT-like LLMs to automate issue labelling. To appear in the
Mining Software Repositories (MSR) proceedings (2024).
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ISSUE REPORT CLASSIFICATION: APPROACH

Phase 1 Phase 2 Phase 3
Summarization Few-shot Selection Classification

PROMPT
Summarize the Issue
Report to extract
information relevant
w.r.t. classification

ISSUE
REPORT TO
CLASSIFY

SUMMARIZED
ISSUE REPORT
TO CLASSIFY

Vector DB

Relevant
Issues

Select
few-shot
examples

FEW-SHOT PROMPT

Few-Shot Examples:

e  Example 1...: BUG

* Example 2 ...: FEATURE

* Examplen ...: LABEL
Summarized Issue to be labelled
* Title: ... Description: ...
Classify the Issue Report

Classification
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ISSUE REPORT CLASSIFICATION: ASSESSMENT

We plan to assess the effectiveness of the approach leveraging
datasets of real-world issue reports

* A well-known dataset is the NLBSE dataset [1] (1.4M issues)

* A subset of that dataset (400 issues) was also manually verified by
Colavito et al. [2]

[1] R. Kallis, et al., The NLBSE’23 tool competition, in: Proceedings of The 2nd Intern. Workshop

on Natural Language-based Software Engineering (NLBSE’23), 2023

[2] G. Colavito, F. Lanubile, N. Novielli, L. Quaranta, Leveraging GPT-like LLMs to automate issue labelling. To
appear in the Mining Software Repositories (MSR) proceedings (2024).
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USER ACCEPTANCE TEST (UAT) GENERATION

e UATs are essential to ensure that software systems meet the
specified requirements and work as intended for end users

* Traditionally, creating UATs involves translating user requirements
into testable, formalized scenarios
* Time-consuming; requires domain knowledge; error-prone.
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UAT GENERATION: STATE OF THE ART

Existing approaches (e.g.: [2, 3]) exhibit some limitations:
* Limited scalability on complex systems

* Limited generalizability to different domains or types of software
systems

[2] J. Fischbach, et al., Specmate: Automated creation of test cases from acceptance criteria, in: IEEE 13th Int. Conf. on
Software Testing, Validation and Verification (ICST), 2020, pp. 321-331.

[3] C. Wang, et al., Automatic generation of acceptance test cases from use case specifications: An NLP-based approach,
IEEE Transactions on Software Engineering 48 (2022) 585-616.
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LLM—-BASED UAT GENERATION: APPROACH

PROMPT

Generate a list of
User Acceptance Test
cases covering the
Use Case Scenarios

Use Case
Natural language
description

Phase 1 Phase 2
Test Case Identification Test Case Refinement

LIST OF IDENTIFIED UATs

 UAT1
e UAT2 For each

. Identified UAT

PROMPT
Detail the UAT

UAT i

Actors: ...
Preconditions: ...
Steps: ...
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LLM—-BASED UAT GENERATION: ASSESSMENT

* We plan to conduct and empirical evaluation involving Software
Engineering Professionals

* We will compare UAT specifications defined by Professionals with
those generated automatically by our approach, considering:
e Completeness
* Correctness
* Clarity and Understandability
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LLMs IN SOFTWARE ENGINEERING:
A FOCUS ON ISSUE REPORT CLASSIFICATION
AND USER ACCEPTANCE TEST GENERATION

ISSUE REPORT CLASSIFICATION: APPROACH LLM-BASED UAT GENERATION: APPROACH
—

PROMPT FEW-S5HOT PROMPT 1 1
= = SUMMARIZED _ Use Case PROMPT LIST OF IDENTIFIED UATs
Summarize the Issue Few-Shot Examples: Generate a list of - UAT1

Repart to extract (VG : Natural language : For each

o ey TO CLASSIFY description User Acceptance Test T uArz Identified UAT
information relevant Vector DB ST cases covering the . en

w.rt. clossification Use Case Scenarios

ISSUE
REPORT TO
CLASSIFY

Summarized Issue to be labelled
= Title: ... Description: ... PROMPT

Relevant Classify the Issue Report Detail the UAT

Issues

] UAT
Classification ) Actors: ...
Preconditions: ...

Select
few-shot .
examples DR
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