
Techical Debt

Dr. Vadim Zaytsev aka @grammarware, February 2021

Software Evolution — L3T2

https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
https://www.utwente.nl/en/eemcs/fmt/
http://grammarware.net


Technical Debt

Dev is in a hurry

 "=> writes poor code

    "=> next task takes longer

       "=> cannot evolve timely

          "=> make less money

             "=> less money for dev

                "=> devs overstressed
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The Backlog
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Philippe Kruchten, What colours is your backlog? 2010-2013

Visible Invisible

Positive

Negative

Feature Architecture

Bug Debt

https://www.utwente.nl/
https://philippe.kruchten.com/talks/


Technical Debt Quadrant
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Martin Fowler, Technical Debt Quadrant, 2014.

Reckless Careful

Deliberate

Accidental

We don’t have

time for design!

We ship now and

clean up later

What’s inheritance? Now we know what

not to do next time
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Technical Debt Landscape

5

Kruchten, Nord, Ozkaya, Technical Debt: From Metaphor to Theory and Practice, 
IEEE Software, 2012

 NOVEMBER/DECEMBER 2012  | IEEE SOFTWARE  19

isn’t the result of having made a wrong 
choice originally, but rather the result 
of the context’s evolution—the passing 
of time—so that the choice isn’t quite 
right in retrospect. Technical debt in 
this case is due to external events: tech-
nological obsolescence, change of en-
vironment, rapid commercial success, 
advent of new and better technologies, 
and so on—in other words, the invisible 
aspects of natural software aging and 
evolution. You could even argue that 
“gold plating” an architectural design, 
making the system more !exible and 
adaptable than it actually needs to be, 
can be a form of technical debt, if this 
added !exibility hinders future develop-
ment without actually being exploited.

Organizing the Technical 
Debt Landscape
To make some progress, we need to go 
beyond debt as a “rhetorical concept.”6 
We need a better de"nition of what 
constitutes technical debt and some 
perspective or viewpoints that let us 
reason across a wide range of techni-
cal debt. In short, we need a theoretical 
foundation.

Figure 1 shows a possible organiza-
tion of a technical debt landscape—
or rather, of software improvement 
from a given state. We can distinguish 

visible elements such as new function-
ality to add and defects to "x, and the 
invisible elements (or rather, those vis-
ible only to software developers). We 
can see that on the left, we’re dealing 
primarily with evolution or its chal-
lenges, whereas on the right, we’re 
dealing with quality issues, both inter-
nal and external. We propose to limit 
debt to the invisible elements—that is, 
to the elements in the rectangular box, 
including the invisible aspects of evolu-
tion and quality.

Tackling Technical Debt
Most authors agree that the major 
cause of technical debt is schedule pres-
sure. However, on the right side of the 
picture, when debt is associated with 
quality and maintainability issues, 
other causes become probable, such as 
carelessness, lack of education, poor 
processes, nonsystematic veri"cation of 
quality, or basic incompetence. 

Because they use an iterative de-
velopment process, many agile teams 
seem to believe that they’re completely 
immune to technical debt. Although 
iterations offer the opportunity to re-
imburse debt in a timely fashion, the 
opposite often occurs. Developing and 
delivering very rapidly, with no time 
for proper design or to re!ect on the 

longer term, and a lack of rigor or sys-
tematic testing (including automated 
testing) leads some agile projects into 
massive amounts of debt very rapidly. 
In fact, such debt can mount much 
more quickly than in any old-fashioned 
waterfall-like project. But in the end, 
it’s all a matter of choice: where time 
to market is essential, the debt might 
actually be a good investment, but it’s 
imperative to remain aware of this debt 
and the increased friction it will impose 
on the development team, as Cunning-
ham suggested.1

So how can we tackle technical debt, 
or at least avoid accumulating too much 
of it? The "rst step is awareness: identi-
fying debt and its causes. The next step 
is to manage this debt explicitly, which 
involves listing debt-related tasks in a 
common backlog during release and 
iteration planning, along with other 
“things to do.”7 Figure 2 illustrates 
how these elements might be organized 
in a backlog.8 The element areas’ col-
ors reconcile four types of possible im-
provements—the tasks to attend to in 
the future to increase value, such as 
adding new features (green) or invest-
ing in the architecture (yellow), and to 
reduce the negative effects on value of 
defects (red) or technical debt (black).

Project backlogs often contain only 

architecture code
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FIGURE 1. The technical debt landscape. On the left, evolution or its challenges; on the right, quality issues, both internal and external.
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Conclusion

• Good for short term, bad for long term

• Bad decisions borrow future dev time


• Bugs/features are visible, architecture is not

• Code smells, coupling, req creep, lack of tests, …

• Series of local changes, delayed refactoring, …

• All systems accumulate debt

• Q&A Sessions @ Canvas

• "=> v.zaytsev@utwente.nl 

• "=> https:"//discord.gg/n7VQAPNBPD 
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