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application of big data-based topic modeling and system dynamics: The case of South Korea. Data and
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From Prompting to Orchestrating:
Building Resilient Software
Practices in the Age of Al Agents

X | SR (BB EARRRBREMRTELE)

On March 28, 2026, the Center for Resilience Research helped organize the first Al Agentic Coding Workshop at
National Tsing Hua University, co-sponsored by the Institute of Service Science. Around thirty participants — a mix of
industry professionals, NTHU students, and students from other universities — spent a Saturday afternoon exploring
what it means to move beyond prompting Al chatbots and toward orchestrating autonomous Al agents for software
development. The workshop was led by Prof. Soumya Ray, who drew on emerging industry best practices and his
research lab's own evolving practices to present a structured framework for integrating Al agents into real software

engineering workflows.

The Ladder of Agentic Coding

The workshop was organized around what Prof. Ray calls the Ladder of Agentic Coding — five progressive levels
of human—Al collaboration, each more powerful but more demanding than the last. The rungs move from simple
prompting, through building reusable Al skills, then managing the agent's finite working memory context, to creating
structured planning with interactive documents, and finally parallel development with multiple agents working
simultaneously on a single product. The guiding principle of this laddered approach is to "exhaust and escalate" — stay
on each rung until its limitations genuinely impede progress before moving to the next. Not every project requires the
top of the ladder; the discipline lies in matching the approach to the task.

Individual Resilience in a Rapidly Shifting Landscape

The pace of change in Al-assisted development is striking. As leading industry practitioners have publicly noted, the
transition from 80% manual coding to 80% agent-assisted coding has happened in many organizations in a matter of
weeks. Andrej Karpathy, co-founder and former Al director at OpenAl, calls it "easily the biggest change in my coding
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workflow in two decades of programming." The techniques covered in the workshop are themselves only months old;
Prof. Ray observed that giving this talk six months earlier would be unthinkable.

For individual software engineers, this velocity creates real risks. The workshop introduced the concepts of
comprehension debt — shipping code you cannot fully explain — and cognitive debt — losing track of when and why
software architecture decisions were made in a firm. Both accumulate silently and erode the ability of developers and

teams to maintain, debug, and extend the systems they are responsible for.

Prof. Ray offered a self-awareness framework he calls the cognitive spectrum. On any given project, an engineer
should honestly assess whether they are operating as an expert (defining architecture and reviewing for conformance),
a learner (building in unfamiliar territory while actively asking the Al to explain its choices), or an explorer (specifying
behavior and letting the agent handle most implementation). Each mode demands a different relationship with the Al
and a different investment in understanding the output.

The resilient response offered to participants is to invest in fundamentals — architecture, security, algorithms, statistical
reasoning — rather than chasing framework-specific expertise that Al can replicate faster than any human. One can
also "learn by using": starting projects with unfamiliar stack of technologies with Al assistance and interrogating the

agent's choices to build genuine understanding along the way.

Organizational Resilience and the Rise of Planning Documents

At the industry level, Al agents are reshaping how firms staff and retain knowledge. Prof. Ray described what he
calls the solo-developer shift: a single engineer working with Al agents can now deliver what previously required a
small team. This is not a distant forecast — it is already happening in his own projects and, as workshop participants
attested, in theirs.

But speed without structure creates fragility. The workshop highlighted a cautionary pattern: developers who let Al
agents build freely often arrive at systems that superficially appear 95% complete but prove nearly impossible to
maintain, debug, or hand off. The missing ingredient is deliberate planning.

A distinctive contribution of the workshop was its treatment of what Prof. Ray observes is the rise of planning
documents — a new artifact sitting between the traditional product requirements document (PRD) and the technical
specification (specs) in IT firms or units. Whereas a PRD is written by humans for human stakeholders and rarely
updated, a planning document is a living record of human—Al dialogue: questions asked, assumptions surfaced
and resolved, decisions time-stamped. And whereas a purely technical spec loses narrative motivation, a planning
document retains it. These planning documents guide implementation in the short term and become searchable
organizational memory in the long term — months later, engineers can query archived plans to recover not just what

was built, but why.

From Skepticism to Practice

The workshop's impact was evident in the feedback that followed in the days after the workshop. One participant, an
industry professional who had previously tried Al coding tools and dismissed them as overhyped, described how the
structured approach offered by the workshop transformed their experience. Using planning documents to keep the
agent focused, they implemented a QA testing suite on an existing project — and the agent caught bugs buried deep
in the codebase that the developer said they would never have found otherwise. This kind of measured, incremental
adoption — embracing the power while managing the risk — is organizational resilience in practice.
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Several participants have since reported putting workshop techniques into active use: building skills, writing planning

documents, and managing context deliberately. The enthusiasm was captured by one attendee who called the
improvement in work efficiency experienced even 24 hours after enacting the workshop's lessons as "unthinkable."

Looking Forward

The Center for Resilience Research, which focuses on resilience at the individual, industry, societal, and national levels,
co-sponsored this workshop as part of its broader mission to help people and organizations adapt to disruptive change.
The themes of the workshop map naturally onto that mission: Al-assisted development is not merely a technical shift
but a challenge to how individuals maintain expertise, how teams retain institutional knowledge, and how organizations

adopt powerful tools without becoming dependent on systems they do not understand.

The core lesson Prof. Ray left with participants applies well beyond software engineering: Al is powerful, but
undisciplined adoption creates fragility. Deliberate, structured workflows — the kind the workshop taught — are what

turns Al from a source of risk into a source of resilience.
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