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Scoping Software Engineering for Al:
The TSE Perspective

N recent years, important advances in Artificial Intelligence

(AI), and, in particular, in Machine Learning (ML), includ-
ing Deep Learning (DL) and Large Language Models (LLMs),
have caused a substantial increase of submissions to all Soft-
ware Engineering (SE) venues (conferences and journals) re-
lated to SE with and for AIL. They are commonly referred to as
Al for SE and SE for Al

On the one hand, Al techniques have been used to provide
better solutions to problems with which software engineering
researchers have struggled for a long time (e.g., code com-
pletion, fault localization, program repair, and test case gen-
eration), as well as solve problems for which automated solu-
tions did not exist in the past, or were very limited, e.g., auto-
mated bug reproduction, code review, or the generation of com-
plete, non-trivial program elements. Contributions along these
lines are commonly described as “Al for Software Engineer-
ing” and are welcome at IEEE TRANSACTIONS ON SOFTWARE
ENGINEERING (TSE). The questions of what constitutes novelty
and significance of such papers are interesting and complex, and
we will address them in a future editorial.

On the other hand, certain Al artifacts, e.g., ML models, can
be seen as software components forming part of a more complex
software system. Thus, the engineering of ML components
might be considered to be of a core interest to SE. In fact, many
top SE venues, including IEEE TSE, have been publishing a
broad range of contributions on testing, verifying, repairing, un-
derstanding, and optimizing ML components, under the broad
umbrella of “software engineering (SE) for AI”.

That said, a matter of growing concern is the number of
papers submitted under the category of SE for Al that provide
weak arguments motivating the work by connecting it to SE
problems, and ultimately bear little or no relation to SE.

Going forward, IEEE TSE would like to take a more nuanced
approach with respect to reviewing these “SE for AI” papers.
Specifically, we observe that submitted manuscripts frequently
go into the depths of core Al techniques to improve them in
various ways. The question that editors, reviewers, and authors
themselves therefore often ask is whether some of the submitted
manuscripts are a good fit for SE venues such as IEEE TSE, or
would be a better fit for more Al- or ML-specialized venues
instead.

The question of scoping SE with respect to other fields in
computing is not new. A similar case can be made, for example,
for network protocols, database management systems, or op-
erating systems. There are intersections and common interests

with the Networks, Databases, and OS research communities
respectively, all of which ultimately deal with engineering soft-
ware artifacts. Yet, certain types of contributions are better re-
viewed and more appreciated in the communities that deal with
the specificities of networks, databases or operating systems.
The IEEE TSE call for contributions [1] states:
“IEEE Transactions on Software Engineering is
interested in well-defined theoretical results and em-
pirical studies that potentially impact the construc-
tion, analysis, or management of software. The scope
of this Transactions ranges from the mechanisms
through the development of principles to the appli-
cation of those principles to specific environments.”
That is, the main focus of the submission and the research
questions it addresses should be on software engineering, i.e.,
software engineering cannot be a tangential aspect of the paper.
However, the above call leaves for interpretation what an SE
contribution means in the growing area of SE for Al, and we
describe our views on this below.
Let us consider aspects of contributions that make submis-
sions more relevant to IEEE TSE.
1) The work’s contribution concerns a software system as
a whole, or a subsystem, and not simply its AI or
ML component. For example, on the one side, we will
consider manuscripts proposing approaches for testing
an ML-intensive software subsystem, like the perception
subsystem of a self-driving car, to be highly relevant to
IEEE TSE. Conversely, focusing solely on evaluating or
improving the inference capability of the ML pedestrian
recognition model is a contribution that is more appro-
priate for an ML-specific or a computer vision venue.
2) The manuscript considers software engineering ar-
tifacts (e.g., requirements, design, architecture) beyond
an ML component and its standard constituents, such as
its hyperparameters, or datasets for training, testing and
evaluation. For example, repairing an ML model while
considering its requirements specification, or in the con-
text of the software architecture that incorporates the
component under repair, would be considered very rel-
evant. Yet, the repair process that eliminates one incor-
rectly classified input would be significantly less relevant
to IEEE TSE and would be more appropriate for an Al-
or ML-specific venue.
3) The proposed contribution is targeting a novel context
for an SE task (such as requirements elicitation or
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program repair) where ML models are prominent. Such
a paper would then need to argue that (1) it is tackling
a problem that is relevant to the ML community and is
not adequately solved by such community; and (2) the
existing state-of-the-art SE approaches do not straightfor-
wardly solve the ML problem either. Examples of novel
contexts for SE tasks include inferring specifications from
ML models, or repairing and modularizing them. Note
the difference between a task and a technique. SE uses a
large toolbox of techniques from a range of fields, from
static analysis to model checking, to support different
tasks such as debugging, program comprehension, and
software design. Simply applying a technique from the
SE toolbox to an ML problem (e.g., the direct use of a
statistical model checking technique to analyze an ML
model) most likely does not advance the SE state-of-the-
art. On the other hand, using statistical model checking
for an SE task, such as adapting an ML model by repair-
ing it instead of doing so via standard model retraining,
directly contributes to SE.

The work studies human, social, socio-technical, and
organizational aspects (e.g., as developer, user, stake-
holder characteristics and experiences) in the develop-
ment of Al-intensive software systems. An example of
a relevant contribution is an exploration of the collabora-
tion challenges occurring in the interaction between data
scientists and software engineers across their respective
teams or within a multi-disciplinary team (e.g., during
requirements engineering, or as part of exploration and
discovery in agile development).

To summarize, the boundaries between SE and Al are, and
certainly will be, blurred. Yet, establishing core interests of each
research community will help ensure that future manuscripts
submitted to IEEE TSE will, on the one hand, receive high-
quality and timely reviews, and, on the other hand, be appreci-
ated by our readers'.

In describing our current vision on SE for AI, which may
shift in the future given how dynamic the field is, we do so
not in the spirit of settling the discussion. Rather, we would
like to start a community-wide conversation, which may, or may
not, converge toward a single vision. It is possible that other SE
venues would have a wider or a narrower scope.

We look forward to your contributions!

SEBASTIAN UCHITEL
Universidad de Buenos Aires
Argentina

e-mail: suchitel @dc.uba.ar

MARSHA CHECHIK

Department of Computer Science
University of Toronto

Canada

IPlease note that this editorial position supersedes any claims of scope of
submitted manuscripts based on prior publication venues of related work.

MASSIMILIANO DI PENTA
Department of Engineering
University of Sannio

Italy

BrRAM ADAMS
Queen’s University
Canada

NAZARENO AGUIRRE

Departamento de Computacién
Universidad Nacional de Rio Cuarto
Argentina

GABRIELE BAVOTA
Faculty of Informatics
Universita della Svizzera
Switzerland

DOMENICO BIANCULLI
University of Luxembourg
Luxembourg

KELLY BLINCOE
University of Auckland
New Zealand

ANA CAVALCANTI
University of York
United Kingdom of Great Britain and Northern Ireland

YVONNE DITTRICH
IT University of Copenhagen
Denmark

FILOMENA FERRUCCI
Dipartimento di Informatica
Universita di Salerno, Italy

RASHINA HODA

Faculty of Information Technology
Monash University

Melbourne, Australia

LiGuo HUANG

Department of Computer Science and Engineering
Southern Methodist University

Dallas, TX 75205 USA

DaviDp Lo
Singapore Management University
Singapore

MICHAEL R. Lyu

Department of Computer Science and Engineering
The Chinese University of Hong Kong

Hong Kong

LEI MA

Department of Electrical and Computer Engineering
University of Alberta

Canada


https://orcid.org/0000-0001-9352-1478
mailto:suchitel@dc.uba.ar
https://orcid.org/0000-0002-0340-9747
https://orcid.org/0000-0002-2216-3148
https://orcid.org/0000-0002-4854-685X
https://orcid.org/0000-0003-4757-3394
https://orcid.org/0000-0001-5147-8096
https://orcid.org/0000-0002-8621-2420

JONATHAN I. MALETIC
Kent State University
OH, USA

LEONARDO MARIANI
University of Milano - Bicocca
Milan, Italy

COLLIN MCMILLAN
Department of Computer Science

University of Notre Dame
USA

TiM MENZIES

Department of Computer Science
North Carolina State University
USA

MARTIN MONPERRUS
KTH Royal Institute of Technology
Sweden

ANA MORENO
Universidad Politécnica de Madrid
Madrid, Spain

NACHIAPPAN NAGAPPAN
Meta Platforms Inc.
USA

LILIANA PASQUALE
University College Dublin
Ireland

PATRIZIO PELLICCIONE

Department of Computer Science
Gran Sasso Science Institute (GSSI)
Ttaly

MICHAEL PRADEL
University of Stuttgart
Stuttgart, Germany

RAHUL PURANDARE
University of Nebraska—Lincoln
USA

SUKYOUNG RYU

Department of Computer Science
KAIST

Republic of Korea

MEHRDAD SABETZADEH
University of Ottawa
Canada

IEEE TRANSACTIONS ON SOFTWARE ENGINEERING, VOL. 50, NO. 11, NOVEMBER 2024 2711

ALEXANDER SEREBRENIK
Eindhoven University of Technology
The Netherlands

JUN SUN
Singapore Management University
Singapore

KLA TANTITHAMTHAVORN
Department of Information Technology
Monash University

Australia

CHRISTOPH TREUDE
Singapore Management University
Singapore

MANUEL WIMMER
Johannes Kepler Universitat Linz
Austria

YINGFEI XIONG

School of Computer Science
Peking University

China

TAO YUE
Beihang University
China

ANDY ZAIDMAN
Delft University of Technology
The Netherlands

TAO ZHANG

Faculty of Information Technology

Macau University of Science and Technology
Macao

HAO ZHONG

Department of Computer Science and Engineering
Shanghai Jiao Tong University

China

ACKNOWLEDGMENT

The authors thank Matthew Dwyer, Sebastian Elbaum and
Mark Harman for their feedback on earlier versions of this
editorial.

REFERENCE

[1] “Scope of IEEE Transactions on Software Engineering,” Accessed: Oct.
14, 2024. [Online]. Available: https://www.computer.org/csdl/journal/ts/
about/14409?title=About&periodical=IEEE


https://orcid.org/0000-0002-5040-3196
https://orcid.org/0000-0003-3505-3383
https://orcid.org/0000-0001-9673-3054
https://orcid.org/0000-0002-5438-2281
https://orcid.org/0000-0001-8677-0601
https://orcid.org/0000-0002-0019-9772
https://orcid.org/0000-0002-4711-8319
https://orcid.org/0000-0002-1418-0095
https://orcid.org/0000-0002-5516-9984
https://orcid.org/0000-0002-1124-7098
https://orcid.org/0000-0001-8991-747X
https://orcid.org/0000-0003-3262-5577
https://orcid.org/0000-0002-6272-4069
https://orcid.org/0000-0002-4302-9183
https://www.computer.org/csdl/journal/ts/about/14409?title=About&periodical=IEEE
https://www.computer.org/csdl/journal/ts/about/14409?title=About&periodical=IEEE


<<
	/CompressObjects /Off
	/ParseDSCCommentsForDocInfo false
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 200
	/GrayImageResolution 300
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (Adobe RGB \0501998\051)
	/MonoImageMinResolutionPolicy /OK
	/AllowPSXObjects false
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages true
	/ColorSettingsFile (None)
	/PassThroughJPEGImages true
	/AutoRotatePages /None
	/Optimize false
	/ParseDSCComments false
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /OK
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 400
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness false
	/OtherNamespaces [
		<<
			/IncludeSlug false
			/CropImagesToFrames true
			/IncludeNonPrinting false
			/OmitPlacedBitmaps false
			/AsReaderSpreads false
			/Namespace [
				(Adobe)
				(InDesign)
				(4.0)
			]
			/FlattenerIgnoreSpreadOverrides false
			/OmitPlacedEPS false
			/OmitPlacedPDF false
			/SimulateOverprint /Legacy
			/IncludeGuidesGrids false
			/ErrorControl /WarnAndContinue
		>>
		<<
			/IgnoreHTMLPageBreaks false
			/IncludeHeaderFooter false
			/AllowTableBreaks true
			/UseHTMLTitleAsMetadata true
			/MetadataTitle /
			/ShrinkContent true
			/UseEmbeddedProfiles false
			/TreatColorsAs /MainMonitorColors
			/MetricUnit /inch
			/RemoveBackground false
			/HonorBaseURL true
			/ExpandPage false
			/AllowImageBreaks true
			/MetadataSubject /
			/MarginOffset [
				0.0
				0.0
				0.0
				0.0
			]
			/Namespace [
				(Adobe)
				(GoLive)
				(8.0)
			]
			/OpenZoomToHTMLFontSize false
			/PageOrientation /Portrait
			/MetadataAuthor /
			/MobileCompatible 0.0
			/MetadataKeywords /
			/MetricPageSize [
				0.0
				0.0
			]
			/HonorRolloverEffect false
		>>
		<<
			/IncludeProfiles true
			/ConvertColors /NoConversion
			/FormElements true
			/MarksOffset 6.0
			/FlattenerPreset <<
				/PresetSelector /MediumResolution
			>>
			/DestinationProfileSelector /UseName
			/MultimediaHandling /UseObjectSettings
			/PreserveEditing true
			/PDFXOutputIntentProfileSelector /UseName
			/BleedOffset [
				0.0
				0.0
				0.0
				0.0
			]
			/UntaggedRGBHandling /LeaveUntagged
			/GenerateStructure false
			/AddRegMarks false
			/IncludeHyperlinks false
			/IncludeBookmarks false
			/MarksWeight 0.25
			/PageMarksFile /RomanDefault
			/UntaggedCMYKHandling /LeaveUntagged
			/AddPageInfo false
			/AddBleedMarks false
			/IncludeLayers false
			/IncludeInteractive false
			/AddColorBars false
			/UseDocumentBleed false
			/AddCropMarks false
			/DestinationProfileName (U.S. Web Coated \050SWOP\051 v2)
			/Namespace [
				(Adobe)
				(CreativeSuite)
				(2.0)
			]
			/Downsample16BitImages true
		>>
	]
	/CompressPages true
	/GrayImageMinResolution 200
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages false
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.7
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Error
	/PreserveOPIComments false
	/AutoPositionEPSFiles false
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Bicubic
	/EncodeGrayImages true
	/Namespace [
		(Adobe)
		(Common)
		(1.0)
	]
	/AutoFilterColorImages false
	/DownsampleGrayImages true
	/GrayImageDict <<
		/QFactor 0.76
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/QFactor 0.76
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 300
	/PDFXRegistryName (http://www.color.org)
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Dot Gain 15%)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.0
	/ColorImageDepth -1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/TransferFunctionInfo /Remove
	/ColorImageFilter /DCTEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/QFactor 0.76
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/PDFXOutputConditionIdentifier (CGATS TR 001)
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Preserve
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
		
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/HUN <>
		/NOR <>
		/DEU <>
		/CZE <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
		/DAN <>
		/JPN <>
		
		/SUO <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		
		
		
		/PTB <>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
		/TUR <>
		/POL <>
		
		/SVE <>
		
		/ESP <>
	>>
	/CropMonoImages false
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo true
	/ColorImageDict <<
		/QFactor 0.76
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/CropGrayImages false
	/PDFXOutputCondition ()
	/SubsetFonts false
	/EncodeMonoImages true
	/CropColorImages false
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


