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Every Mission Has a Reckoning
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Evolution of Statistical Programming
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Al is the new
superpower, not
the replacement.




Key Pillars of the Al-Enabled Statistical Programming Framework

From Code-Centric CDISC as the Enabler, Where LLMs Fit,

to Model-Centric Not the Constraint and Where They
Programming Do Not

A Practical

Architecture for

SAS, R, and Al
Co-Existence

Organizational The Evolving Role

and Skill Challenges of the Statistical
Programmer
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Code-Centric vs. Model-Centric Statistical Programming

Code-Centric Programming Model-Centric Programming

metadata \V“ . : E?@

Automation i |
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Extensive manual coding e Metadata-driven automation

Script-heavy, error-prone e Metadata-based, reusable models

Scalable & consistent

Difficult to scale

Limited traceability & auditability Structured traceability & audit trail

YR/ cLYMB
v CLINICAL



CDISC As The Enabler, Not the Constraint

m CDISCis shifting from compliance to an automation backbone (CDISC 360i)
e USDM models study design in a machine-readable way

e ARS formalizes analysis definition, execution, and reporting with traceability

e SDTM/ADaM remain core building blocks, but USDM/ARS model intent and amplify automation

m Al depends on structured, machine-readable inputs, not free-text specifications

m Structured models + JSON constraints make LLM outputs reproducible, auditable,
and inspection-ready




Where LLMs Fit, and Where They Do Not

m Appropriate use cases m Poor use cases
® Generate SAS and R code from e Autonomous definition of
structured, model-driven analysis intent
metadata

e High-stakes statistical or

® Support meta-programming and regulatory decision-making
standardized logic

e Unconstrained interpretation of
® Assist with mapping free-text specifications
specifications and consistency
checks




A Practical Architecture for SAS, R, and Al Co-Existence

Experience Layer (Workflow Ul)

Specification & Model Layer (Structured Inputs)

Al Orchestration Layer (System-Level Prompts & Policies)

Human-in-the-Loop
Review

Execution Layer (SAS/R Runtime)

Quality, Traceability & Audit Layer (Human-in-the-Loop)




Reference Implementation - Al Code Generator
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Reference Implementation - Al Code Generator

[Z Al Code Generator

Table 14.1.1.3.1 (Current Shell)
Summary of Demographic and Baseli cteristics

# Add Reference Codes = Regenerate

# eventfreq.sas > & univars.sas

Program Name t14113 1_dem
Purpose : Generate Table f
Characteristic
et Clymb Pilot 382
Input Datasets Da DSL
Output : &out./t14113
ted By : Bhavin Busa
Date Created : 82 2826
Table 14.1.1.3.1
: Summary of Demographic and Baseline Characteristics
TFL Designer Enterpri

Show System Prompt




Organizational and Skill Challenges

& Evolving Skill Profiles

Governance and Control Models

Ve
):

Validation and Quality Frameworks
Change Management and Adoption

'ﬁ'ﬂ‘ﬂ‘ Accountability and Human Oversight
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The Evolving Role of the Statistical Programmer
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Specification Model and Enterprise Al-Guided Quality and Cross-
Ownership Metadata Standards Programming Traceability Functional
Stewardship Alignment Oversight Accountability Collaboration

In an Al-enabled world, Statistical Programmers become architects of
workflows, not just authors of code.
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The Al Reckoning

‘o Sas.

Ad hoc Code

ctostn. 7 IR Workflow Ul
The Reck

Free-Text Specs
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