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Why can workflow structure matter more than a
smarter model in clinical programming?

C1 - 30 minutes - LLM agents x ADaM x process DAGs

Why selected

GxP-Agent tests whether explicit workflow topology can make LLM-based clinical programming more reliable. On CDISCPilot01, its
15-node ADSL DAG combines schema introspection, specification grounding, validation gates and conditional retry. The key caution is
that 100% structural match does not imply 100% value-level correctness.

Reading order

0-3 min - Preview why topology matters.

3-14 min - DAG nodes, schema introspection, validation gates and retries.

14-20 min - Separate execution, structural match, spot checks and value match.

20-25 min - Connect the architecture to CDISC 360i metadata.

25-30 min - Turn an ADAE treatment-emergent rule into a mini DAG.

Brief background

Clinical programming already contains dependencies. Treatment dates, disposition, flags, baselines, metadata and export cannot be
derived safely in arbitrary order. A DAG makes that process knowledge executable.

Runtime schema introspection reduces hallucinated variables and file references. Deterministic gates test records, variables and
business rules. Conditional retry keeps failures local and diagnosable.

The most important evaluation distinction is structural completeness versus derivation correctness. A dataset can contain every
expected variable and record while still having incorrect values. Production validation therefore needs value-level checks.

Key vocabulary

Term od Meaning

directed acyclic graph (DAG) oooog A dependency graph whose steps have a fixed direction and contain no cycles.

topological order oooo An execution order that respects all upstream dependencies.

structural match oooo Whether an output contains the expected records and variables; it does not
prove all values are correct.

value match ogooo Whether derived values agree with the validated ground truth.

validation gate oooo A deterministic checkpoint that must pass before the workflow proceeds.

schema introspection ogooo Inspecting available datasets, columns, and types before generating or
executing code.

conditional retry ogooo Repeating a failed step using error feedback rather than restarting the whole
workflow.

failure isolation oooo Containing an error within one step so it does not corrupt the entire pipeline.

process topology oooo The explicit dependency structure that determines how workflow components
connect.

specification grounding ogooo Giving the model exact derivation rules and expected outputs from the
specification.

execution-based benchmark ooooooo An evaluation that runs generated code and checks its outputs rather than

judging text alone.
ground truth oooo/ooao A trusted validated output used as the reference for evaluation.

ablation study ogooo An experiment that removes or changes one component to measure its
contribution.

deterministic assertion ooooo A reproducible rule that evaluates whether an output satisfies a required
condition.

downstream cascade ooooogo A chain of failures caused by an incorrect upstream result.



Useful phrases

1. architecture can constrain failure before model reasoning begins.

2. the workflow encodes dependencies that should not be rediscovered at runtime.
. each derivation step should expose a verifiable intermediate artifact.

. schema context prevents the model from inventing unavailable variables.

. retrieval alone cannot substitute for process decomposition.

. a structural match is necessary but not sufficient for analytical correctness.
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. validation gates should test records, variables, and business rules.
8. retry is most useful when the failure is local and diagnosable.
9. systematic errors require specification or workflow changes rather than more sampling.

10. the strongest automation turns domain knowledge into executable structure.

Comprehension questions

« Why might a fixed DAG outperform LLM-planned decomposition?
* What does schema introspection contribute?

» How does structural match differ from value match?

« Why are validation gates important in multi-step workflows?

« How could CDISC 360i metadata feed an ADaM/TFL process graph?

Retelling prompts
30 sec - Encode the workflow first; let Al work inside it.

45 sec - Why 100% structural match is impressive but insufficient.

60 sec - Convert one ADaM program into nodes, dependencies, validation gates and retry rules.

5-minute speaking/output task

Turn ADAE TRTEMFL into a mini DAG. Define inputs, create 4-6 ordered nodes, add at least three deterministic assertions, and
explain why final release requires value-level validation rather than structural completeness alone.

One sentence to keep

In regulated programming, the strongest Al workflow may be the one that gives the model less freedom: explicit
dependencies, grounded specifications, inspectable intermediate outputs, and deterministic validation at every critical

boundary.

Sources
https://arxiv.org/abs/2608.16890

https://www.cdisc.org/standards/cdisc-360i



