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Background of Smart DDF
BREENMEETI SR

Understanding the foundation and purpose of DDF / ¥f2DDF
HEELF B AR

DDF Workflow & Online Quick Demo
DDFIL{ERSELIRERT

Rapid walkthrough of DDF workflow and the interactive
experience / HR#¥| % DDF TR B 1AL

Challenges and Limitations
Pkt S PR

Technical challenges and current constraints / APk F X 50
PRI

Key Considerations for DDF Design
DDFigitHIXBEE

Design principles and data characteristics / 3& R NF 224
fie

Technology Stacks and Architectures
RARS RN

Technical implementation and system design / B ARSLIFI R 4T
&t

Q&A

&R
Questions and open discussion / [A1#5 FFRITIE
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Why DDF Matters in Accelerating Statistical Programming

EIEEIRRIZGEEE P AEEXREA, &8
RHIEREISE. SIEEIENRIEA X EHERE,
A BEUTRRT:

Dummy data plays a critical role in clinical data

operations, including database setup, data

management and programming development - &
lifecycle, especially when: |

Frontload
programming
development when

Al enabler, Interact
with MCP server
without data security

s A 2 concern real data is not
RREEIRE, ERETSRAERNAFRIE (UAT) o e oy
Robust UAT for database setup, edit checks, etc. EERELMERS &ﬂ@é{:ﬁ;ﬂﬁlﬁﬁﬁ;fﬁﬁﬁ

E.

-

AEXHMRMIEFTARRESHTABEEXNARMAEIERE ®

Real study data is not available or requires waiting for a data cut with meaningful representation.

Facilitate fit-for- Support test &
purpose training, validation activities
= . e = P _ 1o without exposure of with simulated
BEXLHAMELT LESFIETS, SETETNEAN Bt EEaEN real data various scenarios
3 N {RhE S EReEll, X RS R S
HERIBLEER RREALHE tasipE

Real study data cannot cover all scenarios, including rare edge cases that may affect the reliability
of macros or automated processes.

BT, ReNSHEER, TEERAREMARE, FEERKEN
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Metadata in Clinical Trial Data Operations

Protocol Design

Trial Design Metadata

schedules

Controlled Terms

Standardized Vocabularies

ADaM
Analysis Data Model

= Anatysin dittinets

= Parameter codos

m = Deriyatmn riles

CDISC ARS/TFL

Analysis Results Standards

SDTM

Study Data Tabulation Model

Define.xml

Metadata Documentation

@ Comprehensive metadata ecosystem supporting clinical data operations and analysis
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Upstream
Source Data

'®

HRER

The Bridge

EHE ERRMIEN TiFADaM
By REHIR R

"Raw data” bridge between upstream

source data and downstream ADaM

~

MW

mELM

Highly Structured
= EEM TR AR ERE

Highly structured and standardized
data format

Why Choose to Create CDISC SDTM Datasets?

SDTM

"FIEMIE HiR

¥
ADaM

Downstream
ADaM

“Raw Data" Bridge

ETFAMBIRRRS R
Rule-Based Solution

BI LA ST A B Al SRR BT
FIRRRG R

Feasible to establish a general but
reliable rule-based solution

@

RiEH=
Flexible Scenarios
STERRENSERAENDR

Easy to generate flexible fit-for
PUrpose scenarios
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Advantages of DDF Over Existing Solutions

MERRE =

Existing Solutions

o ENSET

Dummy Data Factory

L

ERMIBER

Fake Data Generation
FEMIREINE SR, EAMEEEENY
Does not adapt to clinical trial scenarios, generated data not meaningful

FiZiES KB
Mo Logic & Relationships
AEEGBAMIERZENEZENXR

Does not consider the logics and relationships across variables and datasets

FrhicH

Manual Configuration
FTRTUERDNLE, BURERSEHRNSH
Mot a metadata driven process and hard to configure parameters for specific scenarios

FIhLR
High Learning Curve

MEARTISIREMALNCOISCHIESE, FIhER

Meed lots of additional efforts to generate realistic CDISC datasets, high learning curve

AR

Limited Integration

REAEAPIIRS, HLUEMRINAFLZNRLRER

Eriawiaky TERCRN R P S S RFEEE £ ' ' SRR e

EFANERTER

Rule-Based & Customizable
ETANMRAAE, BEZRBFES, ARENN2eE
Rule-based solution and highly support user customization, with appropriate params setting

HaAE

Scenario Simulation
ZEFZEEHREN, ERAFIEMANRE, FFECoISCHEERN

Supports simulation of diversified scenarios, variable level generation rule configuration and in
compliance with CDISC and regulatory rules

FCERIREN S APITRLE
Metadata-Driven & APl Ready
FLEIER I B AREAPIERS, 5T5EnfifiZgEm

Metadata driven process as well as built-in API services, easy to be implemented with automated
processes

RIRRRAR
End-to-End Solution
EILIAIER A KB B 8 W AISDTM. ADaM. ARDsHITFLs, {3 MR RFIEIE

Could create highly linked and meaningful SDTM, ADaM, ARDs and TFLs, to facilitate the whole process
development and validation

R
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ﬁ’etaﬂ-Driven Dummy Data Factory

A concrete example of how structured metadata enables intelligent dummy data generation

Variable Label Type Length Controlled Terms

STUDYID Study Identifier Char 12 e.g. "ABC-123-001"

DOMAIN Domain Abbreviation Char 2 "AE"

USUBJID Unique Subject Identifier Char 20 e.g., "ABC-123-001-001"
AESEQ Sequence Number Num 8 1.2:8..,

AETERM Reported Term for AE Char 200 Free text (realistic symptoms)
AEDECOD Dictionary-Derived Term Char 200 MedDRA PT terms

AESEV Severity/Intensity Char 20 MILD, MODERATE, SEVERE
AESER Serious Event Char 1 Y, N

RESTDTC Start Date/Time Char 19 ISO 8601 format

AEENDTC End Date/Time Char 19 ISO 8601 format
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SDTM AE Generation Algorithm Logic

age = subject demographics|'
sex = subject_demographics|['
medical_history = subject_demographics.get('medical

age adjustments =

iild': {

36, 65, 1.0),
100, 2.5

( ﬁﬂﬁﬁﬁlﬁ‘]ﬁl?ﬁ@ﬁ) ( MedDRA‘éi’ﬂ) ( CDIsC SDTM?EE:E) ( Ilﬁﬁifﬁfﬂﬂij
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Metadata-Driven Dummy Data Factory Example

‘ XEERE: MZ 18 (DM, EX. MH) BYc#dBIREhERE. IGRIBIARNEIEAER, FECOISCIREFIMedDRARED ‘

Metadata Repository
b 4 Generated AE Data

Demographics (DM) p \
» Age: 68 years Metadata-Driven Algorithm m Cardiac Disorders
» Sex: Male
+ Race: Caucasian g g

o Age 68 — 12.5x Serious AE Risk AETERM: Myocardial Infarction
& © Male — 11.0x MiRisk AESEV: SEVERE
Concomitant Medication (CM) o CV Drug — 12.0x Hypertension ASSER: ¥ (Hospitalization)

» Drug Class: Cardiovascular . . AESTDTC: 2024-03-15
+ Duration: 180 days o Duration 180d — Chronic Events
» Dose: 50 mg QD AEDECOD: Myocardial infarction
o MedDRA Mapping Applied
\ J AEBODSYS: Cardiac disorders
[
& Duration: 21 days (90% resolution)

Medical History (MH)

» Hypertension

» Type 2 Diabetes
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I&  CDISC SDTM/ADaM Compliant

Centralized Metadata Repository View

DRM [ SDTM  AD SR
Data Data 14} Target Data
State Domain Element
EDC DM AGE
DRM DM AGE
SDTM DM AGE
EDC DM AGEDY
DRM DM AGEDY
SDTM DM AGEDY
EDC DM AGEMN
DRM DM AGEMN
SDTM DM AGEMN
DRM DM AGEMNL
EDC DM AGEU
DRM DM AGEU
SDTM DM AGEU

e Interactive Metadata Editor

Keep for

stage

Key Element Derivation Name
| M/A

Edit COPY_ELEMENT

Edit COPY_ELEMENT @

Edit N/A

Edit COPY_ELEMENT

COPY_ELEMENT

Edit N/A

Edit COPY_FLIP 2

COPY_ELEMENT @

Edit DECODE

Edit COPY_FLIP

Edit COPY_ELEMENT

Automated Validation

Contributing Elements.

EDCDM.AGE

DRM.DM.AGE

N/A

EDC.DM.AGEDY

DRM.DM.AGEDY

EDC.DM.AGEMN

DRM.DM.AGEMN

DRM.DM.AGEMN

N/A

EDC.DM.AGEU

DRM.DM.AGEU

MN/A

N/A

MN/A

N/A

Documentation Generator
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FHERIN

EWISMEI / DUMMY DATA FACTORY

REREHA?

What needs to be prepared?

DDFEWHE Lo BISUBRHE, LIFUATRMAL Risty/ LR ENTESMAEXNSHNINLE, B

RER IR R R D TR IHE.

The DDF ingests prepared data characteristics to pre-populate default settings for endpoints, tests,

Data Characteristics Inputs for the DDF

and parameters of interest, ensuring generated data mirrors the distribution profile.

&

ABAOSZITE

Population Demographics

KEEATIREAS. Fh/ERD
. NETSSHBEHLELH.

Region mix, age/sex distributions,
enrollment cadence, and randomization
ratios for key cohorts.

SRIFE

Distribution Profiles

FR{ES R ERAMERTT S 4t ki
&5 (ES. HEES. %5
E).

Summary stats or fitted distributions
(normal, log-normal, categorical odds)

used as defaults for synthetic generation.

MRL Rt/ KRENERE

Endpoint/Test Libraries

BHIRG, SRPM. TREMR.
IE O RIEAER.

Parameter cedes, result units, lab panels,
visit windows, and controlled
terminology mappings.

BYiel 55 2N

Temporal & Scenario Rules

IR, ARTRIAAEEE. Bl
X, AREENSHZES,

Visit frequency, unscheduled logic,
missingness patterns, protocol
deviations, and branching triggers.

ZMIFIE / ACQUIRING THE CHARACTERISTICS

SN SRERFAE?

How do we acquire characteristics?

SEERREMEMLAIR, RN EFEATHIIDR.

Combine quantitative summaries with qualitative knowledge to simulate or mimic the scenarios of

the related disease treatment.

[AERRIEER. CT.govF

Historical Study Archives, CT.gow, etc.

- MAFF ST, S$IRESEHMFRIREL
7 et/ SRR E N TAHITHEE
Extract SDTM/ADaM summaries from
locked studies

- BAT SRR R MR RRITIRAE
B, MRESEREA SR
Version cantrol per therapeutic area or
study drug type

BENL I RARSS

Automated Profiling Services
- EEFIMCPETHUBILBIAPI,
LLMsSEBh S T SR HIE

APls to MCP or metadata, with the usage of
LLMs

- MBBF MBS SRIRIAME

ML-assisted fitting for distribution defaults
« BRI LURIRR SR FHE

=,

RIS HEATT S F A
Sponsor & TA Playbooks

s SARNARENEECENSBRR
BRiE/RRERE
Import sponsor-owned reference ranges
and tiered tests

» BEXBHEMRE S et/ R RENT
{ERPIHER EE

Determine acceptable range for endpoints
of interest

SMEFIEMSIT ERiTEH
SME & Biometric Peer Review

- IPEH RS SR/ LR R EIHE
=
Peer review of the data characteristics

- W REUBIS R R —S0%
Ensure the accuracy and consistency of the
data characteristics
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Data Characteristics Examples

COMMON DEMOGRAPHICS ®MAD®KiTE LAB HEMATOLOGY TESTS RBEMHELEM
1l Population Baseline AOE4 # Blood Test Parameters m&tellEH%
1 Age Hemoglobin
E @ nuzes
Mean 543 years SD 12.7
_ Mean 142g/dL  SD 1.6
Min 21 Max 82
i Min 10.3  Max 18.1
Median 53

Reference Range v

T6+

18-30 31-45 46-60 61-75

White Blood Cells

Sex . Bam
g WA
250
9
Male 124 (53.7%) Female 107 {46.3%) Mean T.2x10%L 5D 21
Total 231 Min 35 Max 14.8

Reference Range v

Male Female
Platelets
Weight (kg) & ns
BLT

KT (kg)
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DDF Implementation Process

e
o 5 .
Q@ °
@ &
Work with dummy data @

Rule based variable level
configuration

Analysis Results Datasets, ARD L Y Output TFL
Generation with y 4 Generation

ADaM
Generation with
R Admiral

Work with real study Real Study
data SDTM Datasets

Output TFL

Generation

( FTEHBIRED / Metadata-Driven ) ( BEh{b {7 / Automated Workﬂow) ( FHACDISCHR# / CDISC Comp!iant> ( HEEIEERRRF5E / End-to-End Solution )




REIMERIE LI L RE R T

SDTM HNEIEE S o MEsm

o S¥ER

I BR%4ES (Study ID)
CABC-202512A
© SDTM Domain
DM - Demographics =
1 2itENE (1-300)
10
@ MIEES
fa L

ID{EA CDISC SDTM $UB4 ik 28

w FENFRT (T8, EIAERSIE)

EOPNG LR LE S
P EREE R
[ R AR ]

[ ~ EHACH ]




Adverse Events Dashboard BERE:

Interactive analysis dashboard with detailed subject information

Analysis Controls

| {RTEAE 44A: T4 x EE: SHAHRE HitOE: wEHEN (EE UsuBID) T o HERE: = EE BEEGE:

M s% [wox OB

Adverse Event Frequencies by AEDECOD

Number of Subjects

. B

#H v BRER EEE (%):

Threshold: 5%
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DDF Expected Outcomes & Benefits

Set Dummy Data Parameters

Stable CRE (e.g., gender ratio, value ranges) . Generate Dummy Data

Improving data Making data
Accelerating the e quality through . transparent and Expanding the
robust enhanced edit \_ help user better adoption of Al

programming checks with understanding, without data
development ¢ diversified test onboard training, security concerns
4 scenarios demo, etc.

C IEFF% / Accelerated Development j C 12 5 / Enhanced Quality) ( 88 gl / Improved Training) C AIRREE / Al Enab!ement)
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SDTM Standard Compliance

How to ensure generated data strictly adheres to SDTM standards, including
data models, variable naming conventions, and coding rules?

D 4

Data Realism & Plausibility

How to generate data that is not only structurally correct but also clinically
realistic in terms of value ranges, distributions, and logical relationships?

" Build comprehensive SDTM metadata repository with domain models, variable
dictionaries, and controlled terminologies

v Implement automated validation layer using CDISC standards and Pinnacle 21
validation rules

/ Create domain-specific generators with built-in SOTM constraints and business rules

Technical Approaches / BRE*:

 Analyze real-world clinical trial data to extract statistical distributions and patterns

~

Apply probabilistic models (Normal, Log-normal, Weibull) for continuous variables

/ Implement correlation matrices and copula functions for inter-variable
dependencies

/ Define dinical business rules and reference ranges based on therapeutic area
expertise

Technical Approaches / R 5%

g

Complex Logical Relationships

7 3H Bk

How to efficiently handle complex constraints and maintain consistency across
different data domains and within domain variables?

 Design hierarchical data generation pipeline: DM — SV — domain-specific data

" Implement dependency graph to manage inter-domain relationships via USUBJID,
VISIT, dates

o

 Create constraint validation engine for temporal logic. reference ranges, and derived

variables

' Apply transaction-based approach to ensure atomicity and rollback on constraint
violations

Technical Approaches / B &
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Frontend Framework

Vue 3.x + Ant Design MR i&it

Vue 3.x + Ant Design Responsive Design

Composition API

TypeScript
KBRS / Type Safety

=
Rl AR

Backend Technology

LLM + Python + R + MySQL/MariaDB
XA BIMIERE / Relational Database

Redis
ARTE4ETE / In-Memory Cache

Technology Stack Overview

ﬁ?’r
#X5hE

Styling & Animation
CSSs3

EhiE 5 M4E / Animations & Grid

Canvas API
NS / Dynamic Effects

£
'.'IF\Q\

9T A

Build Tools
Vite

RiEHET A / Fast Build Tool

Node.js

i=1TEIIF1E / Runtime Environment
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Summary

o
1

plipEd| A Z R

Accelerates Clinical Programming

BREEMEIRE R ZEMRIGRRIZTIZ

Smart dummy data generation speeds up clinical

programming processes significantly

.

A

ERAHESKERE
Improves Data & Code Quality
EREEENEET TR LEmNLRS
A mE

Using smart dummy data helps enhance code quality

through comprehensive testing

R :

TRIRES

Expands Scenario Coverage

EREBENEZNHRES, WRENE

BB ERER R TYER

It enables broader scenario coverage, ensuring more

reliable clinical research workflows
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Scan to Follow

Questions & Answers

A SR

Thank you for your attention!

RS ISR E!

zhijun.wei@novartis.com



