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Abstract: Software development is a knowledge-intensive activity, and managing knowledge effectively is essential to 
ensuring productivity and quality. Software reuse (SR) is a strategic approach that improves efficiency and return on 
investment, but sustaining reuse programs remains challenging. Organisations often struggle to manage the knowledge 
embedded in software assets such as code, designs, and test cases. Knowledge management (KM) processes—identification, 
acquisition, sharing, storage, codification, creation, application, and evaluation—offer a promising lens for addressing these 
challenges. Yet, recent work has paid limited attention to their explicit role in SR. This exploratory work analyses the recent 
literature on SR from a KM perspective, seeking to understand how the main knowledge processes support SR. To this end, 
a rapid literature review was conducted to identify studies that explicitly discuss KM aspects of SR. The review applied 
inclusion criteria focused on studies that explicitly discuss KM for SR, and exclusion criteria that removed unavailable studies, 
review-only studies, and studies that did not answer the research questions. Each selected study was then mapped, 
categorised, and analysed using a protocol aligned with the research questions, considering the KM processes addressed, 
the types of assets reused at each reuse level (specification reuse, design reuse, code reuse, application system reuse, and 
test reuse), and the research method employed. By structuring the evidence around these dimensions, the review helps 
characterise how knowledge processes are discussed in relation to different forms of reuse, different reusable artefacts, and 
both operational and strategic reuse concerns. Rather than consolidating a mature theory, the results indicate tentative 
paths for connecting KM and SR research. In particular, the analysis indicates a predominance of storage and codification, 
followed by application and sharing. At the same time, the findings highlight the need to deepen research on knowledge 
evaluation, test reuse, and the organisational conditions that help sustain software reuse initiatives over time. 

Keywords: Knowledge management, Software engineering, Software reuse, Rapid review 

1. Introduction 
Software development is a knowledge-intensive activity, since software projects depend on human expertise, 
coordination, communication, and the reuse of previous experience (Panagiotou and Mentzas, 2011). In this 
context, Software Reuse (SR) can be understood not only as a technical practice, but also as a form of knowledge 
reuse. Software artefacts such as code components, requirements documents, functional designs, and test cases 
embody knowledge that can be preserved, shared, adapted, and applied in future projects (Spoelstra, 2010). 

SR has both strategic and operational dimensions. At the strategic level, organisations need to sustain reuse 
programs, align reuse with business objectives, and create conditions for long-term adoption. At the operational 
level, developers need mechanisms to identify, understand, evaluate, and adapt reusable artefacts during the 
software lifecycle. These concerns are related to known SR challenges, such as sustaining reuse programs, 
integrating reuse into organisational strategy, supporting professionals, and improving software processes 
(Frakes and Kang, 2005; Antovski and Imeri, 2013). 

Despite this connection, KM and SR are often discussed through different vocabularies. For a KM audience, SR 
offers a practical setting in which knowledge reuse appears through artefacts, repositories, development 
methods, documentation, and evaluation practices. However, recent literature still provides limited integrated 
discussion of KM processes explicitly related to SR. 

Therefore, this work conducts an exploratory Rapid Review (RR) to identify how Knowledge Management 
Processes (KMP) are addressed in studies on SR. The aim is not to consolidate a mature theory, but to map how 
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the selected studies connect KM processes, reuse levels, and the sustainability of reuse initiatives, indicating 
tentative paths for future KM–SE research. 

2. Theoretical Background 
This section presents the KM and SR concepts that support the review and the coding of the analysed studies. 

2.1 Knowledge Management Processes 

KM may be analysed through people, processes, and technology (Edwards, 2011). This study focuses on the 
process dimension because SR depends on repeatable activities for locating, representing, transferring, 
evaluating, and applying reusable knowledge. We treat KMP as interrelated activities for managing knowledge 
assets (Hosseingholizadeh, 2014). 

The coding model combines six processes commonly used in KM studies—acquisition, storage, codification, 
sharing, application, and creation (Costa & Monteiro, 2016)—with two additional processes: identification and 
evaluation. Identification distinguishes the mapping of knowledge already available inside the organisation from 
acquisition from external sources. Evaluation was added because reuse also requires checking whether an asset, 
component, design, requirement, or test artefact is suitable for a new context. Table 1 summarises the eight 
KMP used in the analysis. 

Table 1: Knowledge management processes and their main activities 

Process Main Activities 

Identification Mapping (focus on organisation's internal resources) 

Acquisition Capture (focus on organisation's external resources) 

Sharing Dissemination, distribution, transfer, assimilation 

Storage Preservation, Retention, Update 

Codification Indexing, encoding, filtering, externalisation 

Creation Construction, development, innovation 

Application Use, action, internalisation. 

Evaluation Review, validation, verification 

2.2 Software Reuse 

Software Reuse (SR) refers to building new systems from existing software artefacts, including source code, 
models, requirements, architectures, test plans, and complete systems (Castro and Werner, 2021). SR is not 
restricted to copying code. It also includes approaches such as component-based development, software 
product lines, model-driven development, and domain engineering (Barros-Justo et al., 2019). For a KM 
audience, these approaches can be understood as different ways of making development knowledge available 
for future use. 

A reusable artefact only produces value when it can be discovered, understood, trusted, adapted, and applied 
in another project. This links SR directly to KM processes. At the strategic level, organisations need policies, 
incentives, metrics, and long-term support for reuse programs. At the operational level, professionals need 
repositories, documentation, semantic descriptions, feedback mechanisms, and evaluation criteria to decide 
whether an artefact can be reused. These concerns are associated with known challenges in SR, including 
sustaining reuse programs, organisational integration, technology transfer, and process support (Frakes and 
Kang, 2005; Antovski and Imeri, 2013). 

For coding purposes, this review adopted Younoussi & Roudies’ (2015) five reuse levels: specification reuse, such 
as requirements documents; design reuse, such as architectures or component designs; code reuse, such as 
source code or subroutines; application-system reuse, in which complete systems are deployed in new 
environments; and test reuse, such as test plans and test cases. 

3. Methodology 
This section summarises the RR protocol adopted to analyse KMP in SR. An RR was selected because it enables 
a structured synthesis in less time than a full systematic review, which is suitable for an exploratory paper on a 
fragmented research intersection. The review was carried out in June 2025, following Cartaxo et al. (2020), 
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Kitchenham & Charters (2007), and PRISMA 2020 reporting principles (Page et al., 2021). The objective was to 
provide a transparent exploratory sample rather than an exhaustive systematic review. 

3.1 Rapid Review Planning 

The RR was guided by three research questions focused on KM processes, reuse levels, and the contributions 
and methods of the selected studies: 

• RQ1: What are the main KM processes studied, considering their relationship with software reuse? 
• RQ2: What levels of reuse are primarily studied that involve KM processes? 
• RQ3: What are the main contributions and research methods addressed in the analysed studies? 

Scopus was used as the search source. The search was conducted in June 2025 using title terms related to reuse, 
software or assets, and knowledge management or processes. The search was limited to articles and conference 
papers published in English between 2015 and 2025. Title-based searching was adopted to accelerate the review, 
consistent with the RR scope. The final search string is shown in Table 2. 

Table 2: Query string used in this work 

"TITLE ( ""reus*"" AND ( ""software"" OR ""asset"" ) ) AND ( ""Knowledge"" AND ( ""Management"" OR 
""Process*"" ) ) AND PUBYEAR > 2014 AND PUBYEAR < 2026 AND ( LIMIT-TO ( DOCTYPE , ""cp"" ) OR LIMIT-
TO ( DOCTYPE , ""ar"" ) ) AND ( LIMIT-TO ( LANGUAGE , ""English"" ) )" 

3.2 Conducting the Rapid Review 

The Scopus search returned 176 results. After abstract screening, 22 articles were pre-selected for explicitly 
addressing KM aspects in SR. Seven were excluded because full texts were unavailable, two because their 
contribution was limited to literature review, and three after full-text reading because they did not answer the 
research questions. Thus, 10 publications from Scopus were included. Table 3 show the inclusion and exclusion 
criteria. 

Backward snowballing was then conducted using the reference lists of these 10 studies. After title and abstract 
screening, six additional studies were read in full and five were included. The final sample comprised 15 studies. 
Each study was coded using a structured extraction form covering metadata, main contribution, KM processes, 
reuse levels, and research methods. Figure 1 summarises the selection process. 

Table 3: Inclusion and exclusion criteria 

Inclusion Exclusion 

(I-1) Include only studies 
that explicitly discuss 
knowledge management 
aspects of software reuse 

(E-1) Exclude articles that do not explicitly discuss knowledge management aspects of software 
reuse 

(I-2) Include only studies 
in English 

(E-2) Exclude unavailable studies (e.g., paid or inaccessible) 

(I-3) Include only studies 
published between 2015 
and 2025 

(E-3) Exclude studies whose contribution is limited to literature review, without the development 
of theoretical or methodological proposals or empirical applications 

(E-4) Exclude studies that do not answer the research questions 
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Figure 1: Rapid review flow diagram (Haddaway et al., 2022) following PRISMA 2020 (Page et al., 2021) 

4. Results 
Based on the discussion presented thus far on KMP and SR, this section presents the main results of the analysis 
performed on the sample of 15 selected articles. Regarding the KMP identified in the studies, the main 
knowledge processes addressed were: Codification (n=15), Storage (n=15), Application (n=14), Sharing (n=13), 
Creation (n=12), Identification (n=11), Evaluation (n=11), and Acquisition (n=7). Regarding the levels of reuse 
discussed most frequently, it is noteworthy that only one study presented Application Systems Reuse (n=1), 
while the most frequently identified level of reuse was Specification Reuse (n=12), followed by Code Reuse 
(n=11) and Design Reuse (n=8), and finally Test Reuse (n=5), which was identified in one third of the studies. 

From a research method perspective, the most explored methods in the literature were empirical analysis using 
controlled experiments (n=6) and Proof of Concept (n=6). It was also noted that literature review methods (n=4) 
are commonly used to complement the studies presented. Furthermore, survey (n=2), exploratory case studies 
(n=1), design sprints (n=1), design science research - DSR (n = 1), qualitative manual analysis, evidence-based 
software engineering (n=1), Keep All Objects Satisfied - KAOS (n=1), and data triangulation (n=1) were identified 
as research methods in the analysed studies. A summary of the main results of the analysis is presented in Table 
4. 

Table 4: Knowledge management processes, reuse levels and research methods 

Ref. Knowledge Management 
Processes Reuse Levels Research Methods 

Putraprata
ma et al. 
(2021) 

Identification, Creation, Evaluation, 
Codification, Sharing, Storage Design, Code Literature Review, Data Triangulation, Design Sprint 

Polenghi 
et al. 

(2022) 

Identification, Acquisition, Creation, 
Evaluation, Codification, Sharing, 
Storage, Application 

Specification Literature Review, Empirical Analysis using 
Controlled Experiment 

Jabbar et 
al. (2019) 

Identification, Creation, Evaluation, 
Codification, Sharing, Storage, 
Application 

Specification, 
Design, Code Empirical Analysis using Controlled Experiment 

Carlier et 
al. (2023) 

Identification, Creation, 
Codification, Sharing, Storage, 
Application 

Specification, 
Design, Code Proof of Concept 

Hamdi et 
al. (2022) 

Identification, Creation, Evaluation, 
Codification, Storage, Application 

Specification, 
Code Empirical Analysis using Controlled Experiment 
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Ref. Knowledge Management 
Processes Reuse Levels Research Methods 

Chen et al. 
(2022) 

Identification, Acquisition, Creation, 
Evaluation, Codification, Sharing, 
Storage, Application 

Specification, 
Design, Code, 
Test 

Exploratory Case Study 

Melo et al. 
(2020) 

Identification, Acquisition, 
Evaluation, Codification, Sharing, 
Storage, Application 

Code Literature Review, Proof of Concept 

Hu et al. 
(2021) 

Identification, Acquisition, 
Codification, Sharing, Storage, 
Application 

Test Proof of Concept 

Maccanti 
et al. 

(2016) 

Identification, Acquisition, Creation, 
Codification, Sharing, Storage, 
Application 

Specification, 
Design, Code, 
Test 

Proof of Concept 

Elgedawy 
(2015) 

Identification, Creation, 
Codification, Sharing, Storage, 
Application 

Specification, 
Design, Code, 
Test 

Proof of Concept 

Fahmideh 
& Beydoun 

(2018) 
Acquisition, Creation, Evaluation, 
Codification, Storage, Application 

Specification, 
Design, Code, 
Application 
system 

Literature Review, Design Science Research (DSR), 
Evidence-Based Software Engineering (EBSE), 
KAOS (Keep All Objects Satisfied) 

Campos et 
al. (2016) 

Acquisition, Evaluation, 
Codification, Sharing, Storage, 
Application 

Specification, 
Code 

Empirical Analysis using Controlled Experiment, 
Qualitative Manual Analysis 

Rahman et 
al. (2017) 

Acquisition, Evaluation, 
Codification, Sharing, Storage, 
Application 

Specification, 
Code Empirical Analysis using Controlled Experiment 

Fraga et al. 
(2019) 

Creation, Evaluation, Codification, 
Sharing, Storage, Application 

Specification, 
Design 

Empirical Analysis using Controlled Experiment, 
Survey 

Vasanthap
riyan et al. 

(2017) 

Identification, Creation, Evaluation, 
Codification, Sharing, Storage, 
Application 

Specification, Test Proof-of-Concept, Survey 

Beyond the frequency counts, the selected papers suggest three recurring ways in which KM is embedded in SR. 
First, several studies treat reuse as a problem of representation and retrieval. Ontologies, knowledge graphs, 
semantic repositories, and portals are used to organise reusable knowledge so that developers can find and 
apply it later (Putrapratama et al., 2021; Polenghi et al., 2022; Fraga et al., 2019; Vasanthapriyan et al., 2017; Hu 
et al., 2021; Elgedawy, 2015). This helps explain the high incidence of codification and storage. 

Second, some studies focus on operational support for developers. Requirements traceability, code search, and 
API recommendation approaches use prior artefacts, user feedback, or community knowledge to support 
current development tasks (Hamdi et al., 2022; Melo et al., 2020; Rahman et al., 2017; Campos et al., 2016). 
These studies connect acquisition, evaluation, and application, especially in code and specification reuse. 

Third, a smaller group discusses organisational or strategic conditions for reuse. Chen et al. (2022) highlight 
reusable assets and knowledge sharing in a company context; Maccanti et al. (2016) organise documentation 
and standards through a KM framework; Jabbar et al. (2019) link KM practices to SCRUM-based reuse; and 
Fahmideh & Beydoun (2018) reuse empirical knowledge to support cloud adoption decisions. These studies are 
useful for discussing reuse sustainability because they show that reuse depends not only on artefacts, but also 
on processes, coordination, and decision support. 

5. Discussion 
The findings should be interpreted as exploratory indications rather than as evidence of a consolidated KM–SR 
research field. This positioning is important because the selected studies use different vocabularies, methods, 
and technical contexts. Nevertheless, the sample suggests that SR can be read as a concrete manifestation of 
knowledge reuse in software development. In KM terms, there is little value in identifying, acquiring, or storing 
knowledge if it cannot later be reused. In SR terms, reusable artefacts only become useful when the knowledge 
embedded in them can be found, understood, evaluated, adapted, and applied. 
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The predominance of codification and storage indicates that many SR studies approach KM mainly at the 
operational level. The recurring use of ontologies, knowledge graphs, semantic repositories, portals, and 
documentation frameworks shows a concern with making knowledge explicit, searchable, and technically 
reusable. This is valuable, but it also reveals a limitation: codified knowledge does not guarantee reuse by itself. 
Reuse also depends on sharing practices, evaluation criteria, trust in the artefact, and feedback from use in real 
projects. 

The results also indicate a distinction between operational and strategic perspectives. Operationally, studies on 
code search, API recommendation, requirements traceability, test data reuse, and semantic retrieval support 
developers in specific tasks. Strategically, fewer studies address how organisations sustain reuse over time 
through governance, incentives, standards, decision support, and alignment with software process 
improvement. This imbalance helps explain why SR remains connected to sustainability challenges. A repository 
or tool may support reuse locally, but sustainable reuse requires organisational routines that connect people, 
processes, and technology. 

The lower incidence of knowledge acquisition from external sources also deserves attention. Some studies use 
Stack Overflow or community knowledge, but most still emphasise internal knowledge assets. This suggests a 
possible research path concerning how organisations evaluate and integrate external knowledge into reuse 
programs. Similarly, the limited attention to test reuse and application-system reuse suggests that KM–SR 
research remains concentrated in requirements, design, and code. Test artefacts, however, are knowledge-rich 
assets that can support quality and learning across projects. 

Overall, the main contribution of this review is not to establish definitive trends, but to indicate possible bridges 
between KM and SR. Future studies could investigate how KM strategies define what counts as reusable 
knowledge, how evaluation processes influence trust in reusable assets, how operational tools feed 
organisational learning, and how feedback loops sustain reuse programs. These questions may help KM 
researchers engage with SR as an empirical setting for studying knowledge reuse, while also helping SE 
researchers make the knowledge dimension of reuse more explicit. 

6. Conclusion 
This paper presented an exploratory RR on how KMP are addressed in studies on SR. The review analysed 15 
studies according to eight KM processes and five reuse levels. The results show that codification and storage are 
the most frequent processes, followed by application and sharing. Specification and code reuse are the most 
frequent reuse levels, while test reuse and application-system reuse are less explored. 

The review suggests that SR can be understood as a practical context for studying knowledge reuse. Many 
studies focus on operational mechanisms, such as repositories, ontologies, knowledge graphs, traceability 
approaches, and code search tools. Fewer studies address the strategic conditions needed to sustain reuse over 
time, such as governance, incentives, standards, evaluation routines, and organisational learning. This 
distinction between operational and strategic perspectives offers a tentative path for connecting KM and SE 
research. 

The study is limited by the use of Scopus only, title-based searching, English-language accessible studies, and 
single-researcher coding. These choices are consistent with the RR approach but limit coverage and 
generalisation. Future studies should include multiple databases, broader search fields, and multiple coders. 
Further research is also needed on knowledge acquisition from external sources, evaluation of reusable assets, 
test reuse, application-system reuse, and the role of KM processes in sustaining reuse programs. 

Ethics declaration: Ethical clearance was not required for the development of this research. 

AI declaration: AI tools such as Grammarly and ChatGPT were used solely for language revision. The authors’ 
analysis and interpretations are their own. 
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