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The Law of Conservation of Complexity

“Every application has an inherent amount of irreducible 
complexity. The only question is: Who will have to deal with 
it, the user or the product team?”

Larry Tesler
Computer Scientist & Pioneer of Interaction Design



Shift the complexity from the user...
 ...to the product.

Our Philosophy



WITHOUT UX

Users must learn the software.
Cognitive load falls on the programmer.

WITH UX

Software understands the user.
Operational load is absorbed by the tool.



Google Workspace has Gemini. Microsoft has Copilot. At Sycamore, we are building S-CAFTM.

AI only succeeds when users trust it. Good UX makes AI explainable.
Users should always understand WHY, WHAT, and WHERE before accepting an AI recommendation.

SYCAMORE CLINICAL AGENTIC FRAMEWORK

Designing for the Agentic Future

S-CAFTM



Why, What & Where
Key Patterns to use AI in Clinical Data Workflows



The Trust Deficit

01 . COMPLIANCE & INTELLIGENCE

Clinical software demands both sophisticated intelligence and 
strict regulatory compliance.

02 . USER CONTROL

Data managers and regulatory specialists need AI features that 
feel transparent, controllable, and inherently safe—not 
black-box automation.

03 . THE TRUST PARADOX

The core design challenge: The users who need AI the most 
are trained to trust it the least.



Showing a Visual mapping



Showing a Visual mapping and Contextual information 
for users to reduce decision time



Pattern 1 Transparent Entry Points

01 No Ambient Automation
If an AI mapping quietly changes, the audit trail is broken. Automation 
must be explicitly triggered.

02 Visible Separation
We built "Suggested Mapping" panels that sit parallel to human 
mapping tables, never overwriting records automatically.

03 Shared UI Languages
AI-assisted flags reuse the same visual patterns as human-authored 
flags.

04 Predictability
The user's existing mental model of "what happens when I see this" 
remains entirely intact.



No Ambient Automation



Same Flag, no new Visual Language



Pattern 2 Explainability & Confidence

Confidence Scoring

A simple visible indicator shows how confident 

the system is in its suggestion. This empowers 

data managers to triage effectively: 

high-confidence suggestions get a quick 

glance-and-accept, while low-confidence items 

receive thorough human scrutiny. Attention is 

spent where it is truly needed.

Explainable Rationale

Every AI output carries its reasoning, not just its 

conclusion. Explanations like "matched on 

variable name + terminology overlap" allow users 

to verify the logic. In a regulated domain, "trust 

me" is not a valid UI pattern; evidence is required 

for adoption.



Confidence you can act on

High 75-100  Medium  26-74  Low 1-25 



Naming the gap, not just flagging one



Pattern 3 Proactive Detection

Continuous Run
AI-driven validation runs 

continuously against incoming 

data, rather than waiting for a 

manual batch check.

Proactive Flags
The system surfaces likely 

issues early, front-loading 

discovery before downstream 

processes fail.

Human Decision
Every flag opens a review 

surface. The human decides to 

accept, edit, or dismiss. AI never 

auto-resolves.

Compliant Log
Human actions and accepted AI 

suggestions are logged 

identically, maintaining absolute 

regulatory control.



Catch it early.



The Core Design Principle

“Where does a human make a 
judgment call, and where can a 
machine make a suggestion 
without making a decision?”

""



Design principles for AI

UX laws that hold up in AI

01
System Status
Users must always know 
whether they're looking at 
AI output, human input, 
or a suggestion pending 
action. Hide the source, 
and trust collapses.

02
Language Match
Match system language 
to user language. "High 
confidence" means 
nothing to a data 
manager. "Matches CT 
version + 12 prior 
studies" does. Translate 
model output into domain 
terms.

03
Error Prevention
Error prevention beats 
error recovery. AI 
catching an issue before 
promotion is worth 10x as 
much as AI explaining 
why a broken file got 
downstream.

04
User Control
User control and 
freedom: Every AI 
suggestion must have a 
reversible action path — 
accept, dismiss, edit, or 
escalate. Never a 
one-way door.

05
Help & Docs
In high-stakes domains, 
"why did the AI flag this?" 
must be answerable in 
seconds, not by reading a 
model whitepaper.



The Interconnected Ecosystem

SCE
Statistical Computing 
Environment. Generating 
programs automatically from 
datasets & helps with TLFs 
for standard datasets like 
SDTM and ADaM prior to 
downstream promotion. 

MDR
Metadata Repository. The 
system of record for 
intelligent data mapping, 
CDISC standards, and 
controlled terminology 
compliance workflows.

SPD
Study Protocol Designer. 
Utilizes AI-assisted authoring 
for protocol completeness, 
objective alignment, and 
strict regulatory gap 
analysis.

DSW
Data Science Workspace. 
Builds and publishes 
containerized R/Python 
execution environments and 
apps for downstream 
analysis. AI recommends 
compute sizing, diagnoses 
build failures, and flags 
package vulnerabilities to 
follow GxP compliance.



Takeaways

Reuse Trusted Doors AI output should walk through the same 

UI channels your users already understand and trust, 

avoiding a parallel, disconnected "AI mode."

Mandate Explainability Confidence scores and clear 

rationale are not nice-to-haves; in highly regulated domains, 

they are the difference between adoption and rejection.

AI Detects, Human Resolves Let algorithms detect early and 

speak up proactively, but explicitly design the UI so the 

human retains the final, authoritative word.
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