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Executive summary

Most Al-led testing approaches still lean too heavily on generic
retrieval or prompt templates. While it is useful for drafting artifacts,
it proves insufficient for release decisioning. Testing needs to know
not only what a business flow looks like in general, but what is true
for a specific client, product configuration, geography, release

scope, and defect history.

This challenge is becoming more acute as enterprises operate at
faster release cadences, with increasingly configurable products
and heightened regulatory scrutiny. In such environments, manual
regression scoping and generic Al-generated tests struggle to keep

pace with the conditional nature of modern systems.

A stronger architecture has three distinct layers. Layer one, static
knowledge, provides reusable domain memory such as canonical
business flows, baseline regulations, test design patterns, and
historical testing assets. Layer two, dynamic context, injects

situational intelligence at runtime, including country variants,

Why does testing need a different Al

In many enterprises, Al in testing begins with a simple or flat
retrieval stack: documents are indexed, a prompt is assembled, and
the model generates scenarios or test cases. That approach helps
with productivity, but it tends to flatten context. It often produces
competent output that remains too generic, too broad, or

insufficiently grounded in release-specific realities.

Testing, unlike generic content generation, is highly conditional.
This is especially true in complex domains such as BESI, where
regional variants, regulatory constraints, and configuration flags

materially change testing implications. A payment flow can be

client-specific process rules, product configuration, release
changes, active incidents, interface partners, and environment
signals. Layer three, a knowledge graph, then connects these
artifacts across requirements, systems, entities, interfaces, defects,

and tests so the testing engine can infer impact and explain why.

This combination is especially powerful in three areas:
context-aware regression impact analysis, market-aware test design
and traceability, and contextual defect intelligence with faster
root-cause acceleration. Together, they move Al-led testing from

generic generation toward precise, risk-intelligent decision support.

Teams experimenting with this architecture commonly report
20-40% reduction in regression scope without loss of coverage
confidence, and 30-50% faster defect triage when impact paths
and related failures are visible. These gains come primarily from
better prioritization and explainability rather than increased
automation.

architecture?

common at the workflow level yet materially different by market,
rail, product setup, settlement model, approval pattern, data format,
or local control requirement. The same functional change can have
very different regression implications depending on which

configurations, interfaces, and customer journeys are active.

That is why Al-led testing needs an architecture that can distinguish
stable memory from situational context and then reason across
relationships rather than treating every relevant artifact as an

isolated chunk of text.
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A three-layer model for Al-led testing

Layer Purpose Typical content Storage/system of record (Examples) | Testing value
Static Provide stable Canonical workflows, Curated enterprise repositories and test Reduces reinvention
knowledge domain memory | domain glossary, standard | asset libraries: document management and supplies

controls, reusable systems, test management tools, content consistent domain
scenarios, baseline defect indexed in vector databases grounding

patterns

Geography, client rules, Queried in real time from operational

Makes outputs

Dynamic Inject runtime release scope, product systems (e.g., release management,
context precision ) e i ’ i o context-correct for the
configuration, incidents, configuration services, incident platforms, current testing
environment state, active environment metadata); not stored as a
_ ] i moment
integrations single dataset
Requirements, systems Persistent graph store acting as a semantic Explains impact paths,
Knowledge Connect and APls. entities rules defects | 1aver (€.g., graph databases or semantic prioritization decisions,
graph reason across graph platforms) and end-to-end

test assets, releases,

dependencies controls traceability

How the three layers work together in practice

While the three layers serve distinct purposes, they operate
together through clear architectural roles.

Static knowledge is stored in curated and governed enterprise
repositories, including business documentation, test asset libraries,
and structured reference data. These sources act as durable
domain memory and remain authoritative outside the Al system,
while being indexed for selective retrieval.

Dynamic context is not stored as a single dataset. Instead, it is
assembled at runtime by querying relevant enterprise systems such
as release management tools, configuration services, incident
platforms, and environment metadata. Only context that is relevant
to the current testing decision (such as market, configuration, or
recent changes) is injected into the reasoning process.

The knowledge graph operates as a persistent semantic layer that
maintains relationships across requirements, systems, interfaces,
entities, tests, and defects. Rather than implicitly generating
reasoning within prompts, the testing intelligence layer queries the
graph to infer impact paths and explain why specific journeys,
validations, or regressions are prioritized.

Together, these layers allow Al-led testing systems to separate
durable domain memory, situational awareness, and reasoning,
thereby resulting in more precise, explainable, and defensible
testing decisions.

Three high-impact quality intelligence use cases

Context-aware regression
01. impact analysis

This is the strongest near-term use case because it ties directly to
release confidence and test optimization. Static knowledge holds
the generic business flow and reusable regression assets. Dynamic
context brings in what is in play for the current release: market
variant, configured payment rail, affected interfaces, recent
incidents, and product flags. The graph links those changes to
impacted services, data entities, controls, historical defects, and
available tests so teams can select a regression scope that is both
smaller and more defensible.

The result is not a generic statement that changing a payment
requires a payment regression. It is a reasoned recommendation
that identifies which journeys, validations, interfaces, and
downstream functions are most exposed and why.
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Market-aware test design
02. and traceability intelligences

Al-generated test design often struggles because requirement text
alone rarely captures operational nuance. A stronger pattern is to
combine static domain memory with release-specific context and
graph links across processes, interfaces, rules, and prior defects.
That enables targeted scenario expansion rather than
indiscriminate generation.

Contextual defect intelligence
03. and root-cause acceleration

This helps teams move faster from symptoms to likely causes and
shows which areas of regression should be revisited or
strengthened.

Defect analysis becomes more useful when failure signals are
interpreted in the context of business and system relationships.
Static knowledge holds canonical failure patterns and baseline
taxonomies. Dynamic context brings current release changes,
active toggles, environment conditions, and market configuration.
The graph links the failure to similar historical defects, upstream
dependencies, and likely impact zones.

lllustrative example: Payments testing

A practical way to understand the model is through a payments example.

Element Example What it enables

Generic payment initiation, authorization, A stable baseline for test design, reuse, and
settlement, reversal, repair, and chargeback terminology
workflows

Static knowledge

US-specific rails such as ACH, RTP, FedNow, Selection of only the scenarios that are relevant for
or region-specific clearing systems in other this market and release

markets, plus client routing rules, product

configuration, release scope, and current

incidents

Dynamic context

Links among requirements, payment services, An explainable view of what changed, what is
sanctions screening, fees, notifications, downstream, and what should be tested first
beneficiary validation, defects, and existing

regression assets

Graph-based reasoning

In this model, static knowledge provides the common payment brain; dynamic context injects the jurisdiction, client, and release reality; the
knowledge graph shows which validations, interfaces, and downstream journeys are truly impacted.
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What this means for quality engineering leaders

Enterprise testing teams should avoid treating static RAG as a The best adoption path is not a big-bang transformation. Start
complete architecture. Retrieval is necessary, but not with a single signature workflow, such as regression impact
sufficient. The decisive capability is how context is curated, analysis in a complex domain, then extend the same

filtered, and constrained at runtime. architecture to test design and defect intelligence.

Knowledge graphs should be positioned as a reasoning and Finally, human review remains essential. The objective is not to
explainability layer, not merely a storage structure. Their value automate judgment out of testing, but to provide leaders with
lies in preserving relationships across requirements, code, a more precise and transparent basis for that judgment.
systems, entities, controls, and defects.

Conclusion

Larger models or longer prompts will not define the next frontier in Al-led testing. It will be defined by better context and better reasoning.

This shift is architectural rather than tool-driven, and it fundamentally changes how testing intelligence is produced and trusted.

Static knowledge gives Al systems durable domain memory. Dynamic context ensures precise outputs for the current release, market, and
configuration. Graph-based reasoning ties the landscape together, enabling the testing engine to infer impact and explain its choices. That is the

architectural shift required to move from generic Al assistance to context-precise testing intelligence.
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