Dear researchers: Is Al all you've got?
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What important problems have software engineering researchers aban-
doned so that they could focus on Al instead?

In the early 1900s, bacteriophage therapy was a popular topic in med-
ical and biological research for its potential to target specific bacteria [1].
However, after the discovery of penicillin in 1928, the research community
shifted its attention to antibiotics, mostly abandoning bacteriophage research
by the 1950s [2]. Interest surged again in the 2000s as antibiotic resistance
grew more common and the highly targeted nature of phage therapy became
more appealing [3].

Is a similar phenomenon happening in the software engineering com-
munity? Are researchers over-indexing on AI? At ICSE ’25, one-third of
research-track papers and two-thirds of industry-track papers involved AT [4].
In contrast, a study of research trends from 1992 to 2016 in software engi-
neering did not even include Al or ML in the top 10 most popular topics [5].
Furthermore, AI conferences have grown exponentially, with AAAI going
from 9000 submissions in 2022 to 29,000 submissions for the 2026 confer-
ence [6].

1. What might be missed?

My concern is not that Al doesn’t have considerable value (I have worked
on Al in both academia and industry) or that it isn’t a huge innovation for
the field, but rather that other topics are important too. What innovations
might we miss? What problems will continue to go unsolved? What daily
pain points exist beyond AI?

As software engineers build highly distributed systems, architectural and
implementation decisions play a critical role in system resilience. In 2025,
we saw several significant outages that had cascading consequences across



the globe. In June 2025, Google Cloud had an outage that impacted Google
products for millions of users as well as Spotify, Discord, and ChatGPT [7].
In October 2025, AWS had an outage that impacted Zoom, Venmo, Reddit,
Snapchat, Amazon, and banks around the world [8]. Only a few days later,
Azure had an outage that affected various Microsoft services, retail stores,
and airline systems [9]. In November and December 2025, Cloudflare had
outages that caused disruptions to ChatGPT, LinkedIn, Shopify, Square,
and many others [10, 11].

Given that approximately 20% of all websites use Cloudflare [12] and
that AWS, Azure, and GCP account for 62% of the global cloud infrastruc-
ture [13], this is of huge concern. The AWS outage was estimated to have cost
businesses upwards of 581 million dollars in just 15 hours [14] and one of the
Cloudflare outages to have cost 300 million dollars in less than 4 hours [15].
In fact, I argue that it is a global catastrophe waiting to happen and we have
seen repeated warning signs, yet I do not see researchers flocking to solve the
problem as if lives depend on it. Has AI dramatically increased the reliability
of software?

From my experience in industry, most recently at a startup that went
through an acquisition, the problems we faced were fundamentally human
problems. For example, convincing business partners, customers, and lawyers
that our software does what we say that it does and that it won’t have major
disruptions was a huge challenge that we spent considerable time on. Al
allowed us to scale faster, but it did not help us convince others to trust our
system.

Looking over the keynote talks from ICSE and FSE leading up to the
release of ChatGPT in late 2023, we can remind ourselves of the topics
that were once top of mind for researchers: software safety, reliability, run-
time monitoring, testing, industry impact, software engineering education,
research rigor and reproducibility, socio-technical coordination, ethics and
privacy, environmental impacts, etc. Several of these talks are relevant to the
global cloud outages we have been experiencing, such as Marsha Chechik’s
keynote at FSE 2022 on the safety and reliability of software [16]. Unfortu-
nately, it seems that her call to action was not enough.

2. Follow the incentives

But perhaps there are innovations out there that we aren’t even thinking
about. Clayton Christensen, in his seminal book, The Innovator’s Dilemma [17],



argues that as fields mature, they often optimize and sustain existing inno-
vations while also overlooking novel, disruptive innovations. He goes on to
state that disruption often begins in places that others dismiss as too small,
too immature, or too orthogonal, which are the exact areas that risk being
neglected when Al becomes the default answer to every research question.

A straightforward explanation for why researchers would jump on the
AT bandwagon lies in incentives. There has been an incredibly strong force
pulling everyone into Al, including funding agencies asking for Al-related
proposals, conferences adding multiple topics in Al to their calls for papers,
and universities posting numerous faculty openings for AI researchers. It
makes it incredibly difficult for a researcher to avoid. In fact, the papers I
co-author involving Al are being cited at a far, far higher rate than any of my
other work. As Zimmermann observes, academic behavior is often shaped
less by intrinsic motivation than by the incentive structures and metrics
that govern how academics are evaluated [18]. In other words, “incentives,
incentives, and incentives”.

I'm certainly not the first to voice concerns about the fixation on Al, in
fact, several others have argued about the potential downsides of Al. Johnson
and Menzies stated that “Al overhype” is dangerous and that it is “the ethical
duty of software professionals to rally against such remarks” [19]. Early
studies of Al use in the classroom have shown evidence that it may disrupt
learning (e.g., [20, 21, 22|). This is further complicated by the disruption in
the job market for software engineers, especially those that are early in their
careers, caused by Al [23].

3. Right now is the opportunity

Given that virtually every researcher is focused on Al, now is the op-
portunity to make progress on any other topic. Even Yan LeCun, the 2018
Turing Award winner for his foundational work on deep neural networks,
said that “an LLM is basically an off-ramp, a distraction, a dead end” [24], in
regards to his belief that LLMs will not continue to scale, and “don’t work on
LLMs” [25]. He also warned, “right now, they are sucking the air out of the
room anywhere they go, and so there’s basically no resources for anything
else. And so for the next revolution, we need to take a step back and figure
out what’s missing from the current approaches” [26].

Perhaps we can use machine learning as inspiration to solve this con-
cern of over-indexing on AI. Machine learning algorithms have mechanisms



for escaping local maxima. Simulated annealing and stochastic gradient de-
scent introduce noise, evolutionary algorithms create variation with random
starting points and mutations, and optimization methods use random per-
turbations and restarts to explore new areas of a search space.

Can researchers apply these concepts to how they decide their next re-
search topics? I worry that researchers are stuck in a local maximum. Worse
yet, they are intentionally reducing the randomness in their exploration of
research topics with the goal of joining (or staying on) the AI bandwagon.

While everyone is researching Al, the software systems that quietly run
our society continue to fail in ways that are neither rare nor surprising. If
the global cloud can go down repeatedly, affecting banks, airlines, retailers,
and governments, then resilience and trust are not solved problems. The
unfortunate part is not that these problems are hard, but rather that they
increasingly feel unfashionable.

In the 2021 book Think Again, organizational psychologist Adam Grant
claimed, “Thinking like a scientist involves more than just reacting with an
open mind. It means being actively open-minded. It requires searching for
reasons why we might be wrong, not for reasons why we must be right, and
revising our views based on what we learn.” [27] Whether it is through this
scientific approach or through random perturbations, we can’t get stuck in
local maxima.

So software and systems researchers, is Al all you've got?
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