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Technical Debt is a game of Tetris™ 



At the start 
complexity is low...



Building on the side 
might be a sound 
strategy



Some gaps make the 
game more difficult, 
but are acceptable



Too many gaps hinder 
positioning new blocks 



Unable to place new 
blocks?

Game Over!



Technical debt core concepts

● Technical debt principal: Cost of fixing the short-term expedient

● Technical debt interest: Extra effort needed to extra effort needed to 
maintain the system

https://martinfowler.com/bliki/TechnicalDebtQuadrant.html
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Technical debt types



Technical debt types

Code TD: complex code, code 
violations, dead code, … 

Architecture TD: architectural smells, 
technology lock-in, stuck on POF, ...

Requirements TD, e.g., ill-defined 
requirements, simplistic context definition… 

Requirements TD, e.g.,  unclear 
requirements, simplistic context definition… 

Test TD: low coverage, flaky tests, 
underperforming tests, …



Technical debt analysis approaches: Quantitative analyses



Technical debt analysis approaches: Qualitative analyses



Technical debt is context specific
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Technical debt is context specific



● When and whether to adapt a Self Adaptive System?

● TD modeling
○ Principal cost: Cost of adaptation
○ Interest: Penalty due to inability to react to the changing 

environment

● Goal: Adapting the SAS if and only if it 
can make the SAS economically 
healthier than not adapting it

●  Approach: 
○ Train a binary classifier 
○ Set of temporal debt labels 
○ Decide  whether it is economically 

healthier to adapt a SAS or not

Technical Debt in SAS: The State of the art



Just one piece of a much bigger puzzle…



● Gravitating around the generic question:
Do TD types showcase peculiarities in SAS?

● Code TD:
○ Are some rule violations more recurrent in 

SAS?
○ Which SAS components are more affected 

by code TD?
○ What are the most recurrent causes of 

complex code in SAS?

● Self-admitted TD (SATD) in SAS:
○ What is the recurrence of SATD items in 

SAS?
○ To what extent are state of the art SATD 

tools effective in SAS?

Trivial low hanging fruits: 
“General” TD in SAS



Trivial low hanging fruits: 
“General” TD in SAS
● Architecture TD:

○ Which architectural smells are more 
recurrent is SAS?

○ Are there common technology lock-ins 
in SAS?

● Infrastructure TD:
○ Do some recurrent DevOps processes 

require manual intervention in SAS?
○ Are some deprecated technologies still 

widely used in SAS?
● …



● Understand, identify, monitor, and 
manage TD specific to SAS 

● First step: Characterizing TD of SAS

○ Interest: Penalty due to inability 
to react to the changing 
environment

○ Principal: Cost of adaptation… + ? 

● Starts from personal knowledge, 
intuition, and systematic qualitative 
data collection

Going beyond: TD of SAS



● TD specific to SAS environment:
○ Ill-understood or rushed 

environment definition
○ Coarse  environmental condition 

monitoring
○ Outdated environment modeling
○ ….

Going beyond: TD of SAS



Going beyond: TD of SAS

● TD specific to SAS adaptation:
○ Rushed adaptation policy
○ Over adapting for the sake of 

simplicity
○ Choosing ill-suited adaptation 

strategy (periodic vs event-driven 
adaptation)

○ Simplistic event prediction
○ ….



● TD specific to Service Agreement Levels 
and KPIs of SAS:
○ Misaligned KPIs and SLAs
○ Over-optimizing for SLA 

compliance
○ Overemphasis on easily 

measurable KPIs
○ Overly granular KPIs
○ Ignoring KPI interdependencies 

leading to conflicting adaptations
○ Inadequate KPI evolution w.r.t. 

changing business goals
○ ….

Going beyond: TD of SAS



How is technical debt 
shaping current self-adaptive 

systems, and how can we 
manage it?



● Flagship conference on Technical 
Debt

● Co-located with ICSE  

● Proceedings paper types:
○ Research/experience (up to 10 

pages) 
○ Short (up to 5 pages) 

● Deadline November 15

Consider submitting to TechDebt’25 🙂




