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�is is the study protocol for the paper “An Architecture Smell Knowledge Base

for Managing Architecture Technical Debt”. �e study protocol follows the guidelines

of Kitchenham and Charters [KC07].

Background
Many so�ware projects su�er from architecture erosion and architecture technical

debt [Ver+20]. One challenge is to identify a�ected parts and prioritize them for refac-

toring. Architecture smells are indicators of architecture technical debt, but they are

ambiguous and their impact is hard to asses. �ere have been some a�empts to build

a catalog [LR06; Bro+98; Gar+09; AFT19] but there is not one yet that is as established

as the code smell catalogue of Fowler [Fow18].

To improve the understanding of architecture smells and their impact, we want to

built a knowledge base that improves understanding of architecture smells and iden-

ti�es violated so�ware design principles and a�ected quality a�ributes. �e design

principles help our understanding of what causes architecture smells, while the im-

paired quality a�ributes represent the consequences. To �ll this knowledge base, we

want to search the existing literature to identify these relations. �is ontology will

provides a knowledge base that architects can use to prioritize the smells according

to the project’s individual quality goals.

Research�estions
�e research questions to be addressed by this study are:

• Which architecture smell violates which so�ware design principle?

• Which architecture smell impairs maintainability or rather one of the maintain-

ability sub-characteristics?

Selection Process
�e search process is a manual search of literature. �e nominated databases and

conferences are shown below.
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Sources to be Searched
• ACM

• IEEE

• Web of Science

• Science Direct

• Wiley Online Library

• Springer

Inclusion Criteria
Literature ful�lling the following inclusion criteria:

• includes architecture smells

• principles named in the context of architecture smell

• maintainability a�ribute connected to architecture smell

Exclusion Criteria
1. Remove Duplicates

2. Remove non-english

3. Exclude based on study selection criteria

4. Remove non-full-text

5. Remove a�er full-text reading

6. Remove duplicate data source

Primary study selection process
�e relevant candidate and selected studies will be selected by a single researcher.

We will maintain a list of candidate papers that were rejected with reasons for the

rejection.

�ality Assessment
We will verify the choice of databases and search strings by selecting existing studies

that included connections of architecture smells and so�ware design principles and

maintainability characteristics [Gar+09; AFT19; LR06; Gar+09]. We will also use al-

ready found synonymous terms for architecture smells for our search strings other

studies already found [TLB19; Fon+19]. We will perform backward snowballing
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Data Collection
�e data extracted from each paper will be:

• �e source

• �e author(s)

• Named architecture smells

• named principles and quality a�ributes connected to AS

�e data will be extracted by one researcher.

Data Analysis
�e data will be tabulated (ordered alphabetically by the �rst author name) to show

the basic information about each study. In addition to the general information of the

article, we will extract the following information:

• �e de�ned AS will be collected

• the violated Principles are entered into the ontology

• the connected QAs are entered into the ontology References
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