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Our vision in 2012

Provide a way for the software engineering community to recognize that technical debt
has its roots in architecture rework.

The 2012 ICSA paper presented a dependency analysis framework for measuring
architecture rework as a proxy for technical debt.
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Let’s Recall the Paper and the Presentation
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We exemplified use of one metric,
propagation cost, but emphasized that
guantifying rework is not trivial.

We demonstrated the potential rework
created as a consequence of the tension
between architecture decisions and

delivering priority functional requirements.

Metrics for Quantifying Architecture Quality

Challenges
* Insufficient and unprover
guantityng archifeciure quality o gudes
the re-architecting procs:

1 matrcs for i g

* Codelovel refac W lechniques do not
scata affectivaly 1o suppon architecture- . - = |
level evalugtion for re-archilecting

|
{14 |

There has been an increasing focus on [
to0ls for the purpose of structural o e !
analysis. S alE =y

« increasing scphistication

* support for =
addition lo code analysis,

structural analysis in

« first steps towards analyzing financial = = il
impact by relating - (P
structura analysis %o cost and effort for = M B

rework e \ S

% Software Engineering Institute | CarnegicMelln 5

Carnegie Mellon University
Software Engineering Institute

©2022 Carnegie Mellon University

[Distribution Statement A] Approved for public release and unlimited distribution.




The Work that Built on the Paper

Research recognizing the connection of architecture and design roots of technical
debt

* e.g. Martini and Bosch 2014-2015, Lin, Liang, Avgeriou 2015

Research investigating propagation cost (Pc) and other architecture related metrics and
architecture smell detection

* e.g. Abad 2015, Ampatzoglou 2015, MacCormack 2016, Azadi 2019, Verdecchia 2020

Self-admitted technical debt research which identified conversations in code comments
providing further examples of technical debt and architecture.

* e.g. Maldonado and Shihab 2017

Work that focused on understanding how to manage technical debt and architecture
evolution, including systematic literature studies

* e.g. Fontana 2016, Guo 2016, Letouzey 2012, Rios 2018, Besker 2018
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The good, the bad, and the opportunity

The paper made the architecture roots of technical debt very visible.

“Architectural technical debt” in our title unintentionally implied a technical debt

taxonomy.
Sensitivity Analysis
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Not enough people attended the presentation to
pick up on our tease to investigate the relationship
between design patterns and metrics.

R. L. Nord, I. Ozkaya, R. S. Sangwan, J. Delange, M. A. Gonzalez, P. Kruchten: Variations on
Using Propagation Cost to Measure Architecture Modifiability Properties. ICSM 2013: 400-403
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Going forward

Both commercial software industry (e.g. agile at scale/DevOps practices) and regulated
software environments (e.g. Adaptive Acquisition Framework) today recognize technical
debt management as a core software engineering practice.

TechDebt conference (www.techdebtconf.org) is a way to connect to ongoing research.

Open questions include:

* How to quantify rework with a variety of metrics to guide how and when to refactor
systems to resolve technical debt?

« How can rework quantification be related to operational practices, e.g. how should
technical debt be recorded and prioritized?

 How can empirical data and analysis be used to improve iterative and incremental
architecture practices to manage technical debt?
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http://www.techdebtconf.org/

THANK YOU!
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