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The following is intended to outline our general product direction. It is intended for information 
purposes only, and may not be incorporated into any contract. It is not a commitment to deliver any 
material, code, or functionality, and should not be relied upon in making purchasing decisions. The 
development, release, timing, and pricing of any features or functionality described for Oracle’s 
products may change and remains at the sole discretion of Oracle Corporation.

Statements in this presentation relating to Oracle’s future plans, expectations, beliefs, intentions and 
prospects are “forward-looking statements” and are subject to material risks and uncertainties. A 
detailed discussion of these factors and other risks that affect our business is contained in Oracle’s 
Securities and Exchange Commission (SEC) filings, including our most recent reports on Form 10-K and 
Form 10-Q under the heading “Risk Factors.” These filings are available on the SEC’s website or on 
Oracle’s website at http://www.oracle.com/investor. All information in this presentation is current as of 
September 2019 and Oracle undertakes no duty to update any statement in light of new information or 
future events.

Safe Harbor Statement
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Clinical Development Initiatives
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Goals

• Improve 
efficiency

• Reduce risk

• Save time & 
money

Initiatives

• Form 
standards 
governance 
organization

• Implement 
MDR

• Use metadata 
to automate 
data flow

Outcome

• Significant 
time, effort, 
and money 
invested 

• Minimal ROI
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Key Barriers
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People

• Internal, partners, and vendors

• Training/skillsets

• Roles & responsibilities

Processes

• Change management

• Functional silos

• Mergers & Acquisitions

Technology

• No “one size fits all” solution

• Budget constraints

• Standards gap
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• Data collection (DC) standards/specifications model how data is to be collected

• The DC model does not define how data is to be extracted/output

• DC solutions typically have proprietary physical data model for storing data with no user access

• DC system extracts (raw data model) are similar, but not the same as the DC model

• Each DC system has a set of rules that determine how the data comes out in the extract

Standards Gap
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Data Collection Model RAW Data Model                  

Optimized for downstream usage 
and quality data output

Optimized for user entry and quality 
data input
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Example 1: Repeating & Non-Repeating Sections
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Sample Collection Date:

Hemoglobin

Hematocrit

Sample Collection Time:

WBC

Neutrophils

Test Result Units

Non-Repeating

Repeating

SUBJID VISIT LBDAT LBTIM

SUBJID VISIT LBTEST LBRES LBUNIT

LB_NR

LB

Lab Form Example: Lab Raw Data Extract Example:
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Example 2: Multiple Form Variants

8

Height

Weight

Temperature

…

Test Result Units

SUBJID VISIT VSTEST VSORRES VSORRESU

VS1

VS2

Vital Signs Form Example: Vital Signs Raw Data Extract Example:

Height 
collected

Height 
not 
collected

Height

Weight

Temperature

…

Test Result Units

SUBJID VISIT VSTEST VSORRES VSORRESU
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Example 3: Repeating & Non-Repeating Sections Across Form Variants
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Collection Date:

Height

Weight

Temperature

…

Test Result Units

VS1

SUBJID VISIT VSTEST VSORRES VSORRESU

Collection Date:

Weight

Temperature

…

…

Test Result Units

Non-
Repeating

Repeating, 
height 
collected

Non-
Repeating

Repeating, 
height not 
collected

SUBJID VISIT VSDAT

VS1_NR

VS2

SUBJID VISIT VSTEST VSORRES VSORRESU

SUBJID VISIT VSDAT

VS2_NR
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Example 4: Multiple Variables Per Item
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Birth Date:

What is the sex of the 
subject:

SUBJID VISIT BRTHDTC SEX SEX_C ETHNIC ETHNIC_C

DM

Demographics Form Example: Demographics Raw Data Extract Example:

What is the subjects 
ethnicity:

What is the subject’s …:









Male
Female
Unknown
Undifferentiated







Hispanic or Latino
Not Hispanic or Latino
Not Reported

Value

Code
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Minding the Gap
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Manage Operational Metadata as Part of Data Collection Standard
Method 1
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Data Collection + 
Operational Metadata

SDTM

Simplifies 
programming 
with clear 
mapping 
instructions

Increased 
governance 
burden to 
maintain 
operational 
metadata

P
ro

s
C

o
n

s
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Manage Raw Data Model as a Standard
Method 2
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Data Collection Raw Model SDTM

Simplifies 
programming with 
clear mapping 
instructions

Increased 
governance burden 
to maintain 
operational metadata

Duplication of effort 
in maintaining two 
sets of mappings

P
ro

s
C

o
n

s
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Programmatically Convert Raw to Data Collection Standard
Method 3
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Raw Model Data Collection SDTM

Reduces governance 
burden

Increased 
programming effort up 
front for each study

Could delay SDTM 
delivery

Could break data 
lineage

P
ro

s
C

o
n

s
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Virtually Map to SDTM from Raw Data Model
Method 4
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Data Collection 
Standard

Virtual Raw Data 
Model

SDTM

Reduces 
governance burden

Reduces 
programming 
effort

Maintains 
traceability

Requires clear, well 
maintained 
documentation

P
ro

s
C

o
n

s
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• From previous example of combining LB_NR (non-repeating) with LB (repeating)

• Data collection system rule is that suffix _NR is added to the form name to create the non-repeating 
table name and that suffix _C is added to variable for coded item

• The non-repeating table is then joined to the repeating table without the suffix and removal of suffix 
on variables to represent data collection items

• Used Excel to demonstrate simplicity of virtualization

Virtualization Example

16
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Virtualization Example: Step 1
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Lab Data Collection Form Specifications:

FORM.ITEM FORM ITEM DATA TYPE CODELIST
SDTM 
Mapping SDTM Mapping Instructions

LB.LBDAT LB LBDAT CHAR LBDTC Concatenate LBDAT and LBTIM to an ISO 8601 format
LB.LBRES LB LBRES CHAR LBRES
LB.LBTEST LB LBTEST CHAR TESTCD LBTEST
LB.LBTIM LB LBTIM CHAR LBDTC Concatenate LBDAT and LBTIM to an ISO 8601 format
LB.LBUNIT LB LBUNIT CHAR UNIT LBUNIT
LB.SUBJID LB SUBJID CHAR DM.SUBJID
LB.VISIT LB VISIT CHAR VISIT

=[@FORM] & "." & [@ITEM]

From Lab Data Collection Specifications, added in a new column and concatenated the form and 
item name, then sorted by this column.
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Virtualization Example: Step 2
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TABLE VARIABLE DATA TYPE
DC Form.Item
Name

SDTM 
Mapping SDTM Mapping Instructions

LB_NR SUBJID CHAR LB.SUBJID DM.SUBJID 0
LB_NR VISIT CHAR LB.VISIT VISIT 0
LB_NR LBDAT CHAR LB.LBDAT LBDTC Concatenate LBDAT and LBTIM to an ISO 8601 format
LB_NR LBTIM CHAR LB.LBTIM LBDTC Concatenate LBDAT and LBTIM to an ISO 8601 format
LB SUBJID CHAR LB.SUBJID DM.SUBJID 0
LB VISIT CHAR LB.VISIT VISIT 0
LB LBTEST CHAR LB.LBTEST LBTEST 0
LB LBTEST_C CHAR LB.LBTEST LBTEST 0
LB LBRES CHAR LB.LBRES LBRES 0
LB LBUNIT CHAR LB.LBUNIT LBUNIT 0
LB LBUNIT_C CHAR LB.LBUNIT LBUNIT 0

New Virtual Raw Model Mapping Specifications to SDTM:

=IFERROR(LEFT([@TABLE],FIND("_",[@TABLE])-1),[@TABLE]) & 
"." & IFERROR(LEFT([@VARIABLE],FIND("_",[@VARIABLE])-
1),[@VARIABLE])

From the raw data extract metadata (data dictionary), programmatically generated the DC 
Form.Item Name

Data Dictionary Output
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Virtualization Example: Step 3
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TABLE VARIABLE DATA TYPE
DC Form.Item
Name

SDTM 
Mapping SDTM Mapping Instructions

LB_NR SUBJID CHAR LB.SUBJID DM.SUBJID 0
LB_NR VISIT CHAR LB.VISIT VISIT 0

LB_NR LBDAT CHAR LB.LBDAT LBDTC
Concatenate LBDAT and LBTIM to an ISO 8601 
format

LB_NR LBTIM CHAR LB.LBTIM LBDTC
Concatenate LBDAT and LBTIM to an ISO 8601 
format

LB SUBJID CHAR LB.SUBJID DM.SUBJID 0
LB VISIT CHAR LB.VISIT VISIT 0
LB LBTEST CHAR LB.LBTEST LBTEST 0
LB LBTEST_C CHAR LB.LBTEST LBTEST 0
LB LBRES CHAR LB.LBRES LBRES 0
LB LBUNIT CHAR LB.LBUNIT LBUNIT 0
LB LBUNIT_C CHAR LB.LBUNIT LBUNIT 0

New Virtual Raw Model Mapping Specifications to SDTM:

=IFERROR(VLOOKUP([@[DC 
Form.Item
Name]],Table1[#All],7,FALSE),"")

Used DC Form.Item Name to programmatically look up and add the SDTM Mappings and 
Mapping Instructions from the Lab Data Collection Specifications table

=IFERROR(VLOOKUP([@[DC 
Form.Item
Name]],Table1[#All],6,FALSE),"")
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Summary
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Goals

• Improve 
efficiency

• Reduce risk

• Save time & 
money

Initiatives

• Form 
standards 
governance 
organization

• Implement 
MDR

• Use 
metadata to 
automate 
data flow

Outcome

• Significant 
time, effort, 
and money 
invested 

• Minimal ROI
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Addressing the Gap
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DC Std w/Raw SDTM

Data Collection SDTMRaw Data Model

Data Collection SDTMRaw Data Model

Governed as 
standard/specification for 

programming

Programmatic effort only, 
(not governed as standard)

Data Collection SDTM
Virtual Raw Data 

Model

Programmatically generated 
specifications based on 

extract rules

Method 1:

Method 2:

Method 3:

Method 4:

• Minimizes manual 
governance effort

• Reduces study 
specific 
programming

• Accelerates SDTM 
delivery

• Flexible & scalable

• Increases ROI

Method 4
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Questions?




