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I. INTRODUCTION

his report outlines the design, execution and results of a literature review conducted to find research

articles related to the application of methods/techniques to automatically generate synthetic clone pair
datasets. We have proposed an approach that uses grammatical evolution (GE) [1], and more specifically
context-sensitive grammatical evolution (CSGE) [2], in combination with a large language model (LLM)
to generate such datasets. We conducted this review to capture details of any existing state-of-the-art
(SOTA) techniques that already support this, and additionally to gather any useful information that may
support and inform the development of an approach that uses CSGE and LLMs. The search was conducted
using the Elsevier database, Scopus, with several key search terms being defined in the form of a string
that is compatible with the Scopus search interface. This search are discussed in more detail in Section [[Il

II. SEARCH OF AVAILABLE LITERATURE

An initial search returned seventy-five articles, but within these results were preprints, non-English
language articles, and a range of articles from subject areas outside of software engineering, computer
science, and areas such as artificial intelligence and machine learning. The initial search string was
therefore updated to exclude such articles and the updated search string, as detailed in Listing [I] was
used to search Scopus once again.

Listing 1. Outline of the search string used to find research articles on Scopus.

TITLE-ABS-KEY (

( ”synthetic data” OR ”data synth#” OR “data generation” OR
“program synth#” OR ”program generation” )
AND ( ”software clone*” OR ”clone pair%” OR ”clonex” ) )

AND ( EXCLUDE ( SUBJAREA, “CHEM” ) OR EXCLUDE ( SUBJAREA, “MEDI” ) OR
EXCLUDE ( SUBJAREA, “AGRI” ) OR EXCLUDE ( SUBJAREA, “PHYS” ) OR
EXCLUDE ( SUBJAREA, "MULT” ) OR EXCLUDE ( SUBJAREA, “"MATE” ) OR
EXCLUDE ( SUBJAREA, “HEAL” ) OR EXCLUDE ( SUBJAREA, “IMMU” ) OR
EXCLUDE ( SUBJAREA, “ENVI” ) OR EXCLUDE ( SUBJAREA, “EART” ) OR
EXCLUDE ( SUBJAREA, “DECI” ) OR EXCLUDE ( SUBJAREA, “BIOC” ) )

AND ( LIMIT-TO ( LANGUAGE, ”English” ) )

This updated search string returned thirty-three articles. The title and abstract of each article were
subsequently reviewed and based on this a decision was made as to the relevance of each article to the
proposed synthetic clone pair dataset generation study. Details of these thirty-three articles, as well as the
inclusion/exclusion decision made, can be found in Section [I11

III. RESULTS OF LITERATURE SEARCH

The titles of the articles found, as well as a reference to their bibliography entry in References, can be
found in Table E} After reviewing the titles and abstracts of these thirty-three articles, a total of three were
deemed to be directly relevant to research into automatic generation of synthetic clone pair databases,
with an additional four being considered as possible relevant and needing a full text review to determine
this. This left twenty-six articles, all of which were deemed not to be relevant, or useful, to this research
study.

Additional discussions were held by the Lero TREES group members to decide on the inclusion of
articles which may not have been found as part of the Scopus search. This resulted in two additional
articles being chosen for inclusion, namely:

1) Detection and analysis of near-miss software clones [3]]

2) GPTCloneBench: A comprehensive benchmark of semantic clones and cross-language clones using

GPT-3 model and SemanticCloneBench [4]


https://www.scopus.com/
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IV. CONCLUSION

TABLE II

LIST OF ARTICLES DEEMED AS RELEVANT TO THE PROPOSED STUDY.
Title Include Decision | Reference
Assessing Similarity-Based Grammar-Guided Genetic Programming Yes [S]
Approaches for Program Synthesis
Unleashing the Power of Compiler Intermediate Representation to Yes (6]
Enhance Neural Program Embeddings
Unified Pre-training for Program Understanding and Generation Yes [7]
Detection and analysis of near-miss software clones Yes 3]
GPTCloneBench: A comprehensive benchmark of semantic clones and Yes 4]
cross-language clones using GPT-3 model and SemanticCloneBench
Maze: Data-free model stealing attack using zeroth-order gradient Maybe (8]
estimation
XML version detection Maybe o]
Evolving assembly programs: How games help microprocessor valida- Maybe [10]
tion
Problems Creating Task-relevant Clone Detection Reference Data Maybe [36]

[S] was included as it directly deals with program synthesis using a grammar guided evolutionary
technique, which is very much in line with what CSGE will be used to accomplish. [6] was included as
it presents research on how evolved embeddings can be used to improve code clone detection. [7] was
included as it details research on a system, PLBART, designed to support program synthesis for tasks such
as clone detection. [3]] was included as it is fundamental related to the detection and analysis of near-miss
software clones. Finally, [4] was included as it outlines research in which a LLM, namely GPT-3, was
used to produce a range of different clone pair types. The full text of the “maybe” articles, [8]], [9], [10],
and [36], will be reviewed and subsequently included/excluded in the study based on their review.
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