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A recent study suggests that nonfunctional quality is of little 
relevance to users and customers but mainly a concern for 
architects. Nontechnical constraints appear to be driving 
design as prominently as quality requirements.
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A recent study, “Non-Functional 
Requirements in Software Architec-
ture Practice,” investigates how archi-
tects deal with nonfunctional require-
ments (NFRs) in their daily practices.1 
The results appear contradictory to 
the common belief that nonfunctional 
quality is fundamentally important for 
architecture sustainability and project 
success.2,3 In a nutshell, the study sug-
gests that nonfunctional quality is of 
little relevance for users and customers, 

and is instead primarily a concern for 
software architects. It’s thus tempting 
to conclude that practitioners consider 
nonfunctional qualities as an after-
thought, rather than as a prime driver 
of architecture design.

The study raises several thought-

provoking questions: Does the research 
community actually overestimate the 
relevance of nonfunctional qualities? Is 
practitioners’ understanding about the 
real importance of architecture quality 
amiss? What do these results imply?

the study
The study focused on 13 software ar-
chitects working in Spanish organi-
zations covering a spectrum of appli-
cation domains. It used exploratory 

qualitative research with semistruc-
tured interviews centered on a single 
project. The projects themselves varied 
in functionality, size, and project staff 
involvement.

In this column, we focus on ques-
tions and results from the study that we 

believe have the biggest impact on ac-
tual architecture design:

•	 What	types	of	NFRs	are	relevant	to	
software	architects? Figure 1 shows 
the perceived importance of differ-
ent NFRs by means of the number 
of interviewees that mentioned each 
of them as relevant.

•	 How	 are	 NFRs	 elicited? With the 
support of the software architect, 
clients participated in NFR elici-
tation in only three projects. In 
the other 10 projects, the architect 
alone elicited the NFRs.

•	 How	are	NFRs	documented?	Nine 
architects didn’t document NFRs 
at all. Three others used some kind 
of template such as Volere. In one 
case, the architect used plaintext.

•	 How	 are	 NFRs	 validated? Eleven 
architects claimed that NFRs were 
met by the end of the project. Vali-
dation was limited to a few types—
mainly reliability, efficiency, usabil-
ity, and accuracy. Five architects 
didn’t mention validation at all.

The study called attention to sev-
eral issues. For instance, nontechnical 
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constraints such as licenses, technology 
providers, and costs appear to be driv-
ing design decisions at least as promi-
nently as quality requirements such as 
performance, usability, and security. 
One of the interviewees put it this way: 
“Money rules all.”

For functional requirements, the 
study revealed that the client, as do-
main expert, is the main source for re-
quirements. In contrast, when it comes 
to NFRs, the architect takes the most 
active role. Some interviewees reported 
that, as software architects, they con-
sider themselves to be the real experts 
when it comes to defining efficiency, re-
liability, and other quality aspects.

The study also revealed that NFRs 
weren’t often documented, and if they 
were, the documentation wasn’t always 
precise. Some interviewees believed that 
documentation is only necessary if the 
client or critical nature of a domain re-
quires it. The only project in the study 
with documented NFRs belonged to 
the aerospace domain.

Finally, there appears to be a mis-
alignment among architects’ perceptions 
of NFR satisfaction and an actual vali-
dation carried out. When performed, 

validation was mainly informal and, in 
most cases, limited to one or two NFR 
types that were easy to test given their 
quantitative nature—for instance, effi-
ciency by means of stress tests. 

It’s important to note that the study 
was exploratory and only sought to 
reveal the actual industrial practices 
used in the projects regarding NFRs. 
In this sense, we shouldn’t take the re-
sults as a universal view of the field’s 
status but as a starting point for dis-
cussion and analysis.

Implications
Initially, I (Frank) was surprised by the 
study’s results. They neither match with 
my own practice in handling NFRs,4 
nor with what I knew from other ar-
chitects. Software quality, such as se-
curity, safety, or usability, is often ex-
plicitly marketed; it can even create a 
unique selling proposition. Architects 
thus take explicit care to design sys-
tems and products geared toward the 
required qualities, and corresponding 
system tests evaluate their fulfillment. 

Upon reflection, however, I realized 
that the study provides valuable insights, 
specifically because there are many soft-

ware systems in which business success 
is driven more by functional aspects 
than by nonfunctional quality.

Then I realized that the two posi-
tions don’t actually contradict! Instead, 
they spawn a whole space for consid-
erations about how to handle NFRs in 
software development.

Business Value
A prime indicator for how NFRs 
should be handled is their business 
values.3 The more important a non-
functional quality is, the more care 
customers take in defining correspond-
ing requirements and demanding their 
explicit evaluation. If, on the other 
hand, a nonfunctional quality has little 
to contribute to a system’s success, it 
doesn’t need to be addressed in such a 
prominent fashion, like most of the sys-
tems investigated in the study. In such 
a situation, it’s the architect’s respon-
sibility to decide which nonfunctional 
qualities to address and to what extent, 
which could explain the study’s results 
regarding how NFRs are elicited. 

Architects must find a balance be-
tween nonfunctional qualities that sup-
port users and developers, but are also 
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Figure 1. Relevance of nonfunctional requirement types from surveyed architects’ perspective. This shows the number of interviewees that 

mentioned each type of NFR as relevant.
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affordable. If quality is too low, it could 
result in reduced user acceptance or in-
creased life-cycle costs; if too high, it 
could demand investments not justified 
by the system’s business value.

Technology Support
Modern COTS middleware and tech-
nology platforms often already cover 
many applications’ quality require-
ments. Architectures atop such mid-
dleware and platforms can thus fo-
cus more on functional aspects. They 
don’t need as much explicit design to-
ward nonfunctional quality, and re-
active quality tuning is sufficient to 
eliminate any bottlenecks. Most of the 
projects investigated in the study ac-
tually seem to belong to that category 
of applications in which nonfunc-
tional qualities are covered by COTS 
middleware; thus, the results of the 
question on how NFRs are validated 
aren’t surprising. 

Because selecting appropriate mid-
dleware and development technologies 
is an important architecture activity, 
the fact that a design doesn’t need to 
prominently focus on nonfunctional 
quality could be a result of well-taken 
decisions in the technology space. The 
actual technology selection is also 
highly influenced by constraints such 
as licensing and vendor quality, which 
supports the study’s finding that ar-
chitects consider constraints almost 
equally important as quality require-
ments. The situation is entirely differ-
ent if systems have quality demands 
that available technology doesn’t ap-
propriately cover or if no suitable plat-
forms are available. In that case, ar-
chitectures must be explicitly designed 
to meet relevant quality requirements, 
for instance, by choosing appropri-
ate architecture styles and patterns.5 
With future advances in middleware 
and technology, the types of applica-
tion where quality demands are sup-
ported “out of the box” could grow 
even further.

Development Culture
Even if NFRs don’t need to drive de-
sign, understanding that they don’t is 
an explicit result of conscious analysis. 
In a mature development culture, this 
analysis occurs in early project phases 
because business and technical stake-
holders know that a wrong decision on 
valuable NFRs could cause significant 
nonconformance costs. 

The situation is different in the ab-
sence of such a culture. If development 
teams underestimate the contribution 
of nonfunctional qualities to a system’s 
success, they’re often surprised if qual-
ity deficiencies result in severe project 
challenges.2 Moreover, architects who 
address nonfunctional qualities that 
aren’t critical are often surprised that 
stakeholders don’t appreciate their ef-
forts; instead, architects create an un-
affordable cost position. If commonly 
used middleware and software technol-
ogies can handle a system’s quality re-
quirements, the absence of an explicit 
decision regarding their importance 
might not be a problem, but it is still 
the architects’ responsibility to initiate 
and drive such an analysis. 

n FRs are important—except 
when they aren’t. It’s thus an 
inevitable part of the archi-

tect’s responsibility to understand their 
value to a system’s business case. If 
nonfunctional quality is of value, prag-
matic architects must choose the cheap-
est way to achieve it. In many domains, 
this has become a matter of selecting 
appropriate middleware and technol-
ogy, with the direct consequence that 
constraints such as licensing dominate 
architecture decisions more than an 
explicit design for nonfunctional qual-
ity aspects does. On the other hand, 
if NFRs are challenging, a thoughtful 
and explicit design for meeting them is 
paramount to project success.

For pragmatic architects, the key 
lesson to learn from these perspec-

tives is to clearly understand where 
to position a specific project. If non-
functional quality is of little to no rel-
evance, a big ball of mud may be an 
appropriate architecture.6 If NFRs 
are critical, much of the architect’s 
work should focus on achieving them 
through careful design.
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