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TODAY'S QUESTION

If LLMs can read documents, why does CDISC still need structured metadata?

Difficulty: C1 | semantic metadata | CDISC 360i | AI agents | traceability

WHY SELECTED

The open-web agent answered more queries, but the semantic-metadata agent was

far more precise at finding actionable, FAIR-compliant data. For SP automation,

that distinction maps to readable protocol prose versus machine-actionable links

across study intent, SDTM, ADaM, analysis results and TFLs.

READING ORDER

0-3 min   Preview: define findable versus actionable.

3-14 min  Main: FAIR metrics, coverage vs precision, last-mile failures.

14-20 min CDISC 360i: traceability, reuse, consistency, AI-readiness.

20-25 min TechniCon: protocol-to-CSR and protocol-to-ADaM traceability demos.

25-30 min Output: design one machine-actionable SP metadata chain.

KEY NUMBERS

~90 million semantic dataset metadata records in the structured search corpus.

65.7% higher overall precision for FAIR-compliant datasets.

44.9% higher precision for metadata-rich registry pages.

46.6% higher precision for pages with machine-readable downloads.

General web agent answered 40% more queries but had more last-mile failures.

SP ARCHITECTURE

study intent -> semantic concepts -> SDTM -> ADaM -> analysis result -> TFL

LLM: interpret and navigate.

Metadata: define meaning and relationships.

Deterministic rules: validate exact constraints and transformations.

Traceability: expose downstream impact when an upstream definition changes.



KEY VOCABULARY

semantic metadata 语义元数据 machine-readable meaning

machine-actionable 机器可操作 software can directly use it

FAIR principles FAIR 原则 Findable Accessible Interoperable Reusable

last-mile utility 最后一公里可用性 usable for the next computational step

data registry 数据注册表 structured metadata catalog

machine-readable download 机器可读下载 JSON CSV API or similar

semantic layer 语义层 shared meaning across artifacts

traceability 可追溯性 follow intent through results

interoperability 互操作性 systems exchange shared meaning

provenance 来源谱系 where data and results came from

controlled terminology 受控术语 governed names codes and meanings

analysis concept 分析概念 structured definition of analysis intent

impact analysis 影响分析 identify downstream affected artifacts

standards-driven pipeline 标准驱动流程 workflow governed by shared standards

AI-readiness AI 就绪性 structured semantics support reliable AI



USEFUL PHRASES

1. findability is only the first step

2. structured metadata improves downstream actionability

3. the agent should retrieve data, not just pages about data

4. shared semantics reduce ambiguity across systems

5. traceability should be built into the workflow

6. definitions should be created once and reused downstream

7. a protocol change should expose every affected artifact

8. machine-readable specifications support automated validation

9. LLM reasoning should sit on top of authoritative structured metadata

10. automation becomes safer when meaning is explicit

COMPREHENSION QUESTIONS

1. Why did the open-web agent have broader coverage but lower FAIR precision?

2. What is the difference between findable and machine-actionable?

3. Why does readable protocol text still benefit from semantic metadata?

4. How does the CDISC amendment example demonstrate traceability value?

5. Where should LLM reasoning sit in a protocol-to-TFL pipeline?

RETELLING PROMPTS

30 sec: explain last-mile utility.

45 sec: intent -> concepts -> SDTM -> ADaM -> result -> TFL.

60 sec: explain why better LLMs may increase the value of CDISC metadata.

5-MINUTE SPEAKING / OUTPUT TASK

Minute 1: choose an endpoint, TEAE rule, baseline, PK window or denominator.

Minutes 2-3: link source -> concept -> SDTM -> ADaM -> analysis rule -> TFL.

Minute 4: change one upstream rule and list downstream artifacts to flag.

Minute 5: explain what the LLM, metadata layer and validator each own.

ONE SENTENCE TO KEEP

Better language models do not eliminate structured clinical metadata;

reliable automation still needs explicit meaning, machine-actionable links,

and traceability that survives beyond a single prompt.


