Dataset-XML,
a new standard
for data exchange

Mikkel Traun — Novo Nordisk A/S
Lex Jansen — SAS Institute Inc., USA

Copenhagen, Denmark, June 10t 2015



Agenda

* Introduction
— FDA Pilot Notice
— Novo Nordisk / SAS partnership

 Why Dataset-XML?

* What is Dataset-XML?

e Dataset-XML and Define-XML
* Tools for Dataset-XML

* FDA Pilot Lessons

#PhUSE



Dataset-XML, new standard for data exchange June 10, 2015 3

Introduction - FDA Pilot Notice *

‘ A | =i Sections v <© Browse v Q Search v $ Policy v ® Learn v 66 Blog v X2 MyFR v |Search Documents Q|

FEDERAL REGISTER

The Daily Journal of the United States Government

0% Sign in Sign up

NN SN 777NN 77 SN 7SN 777 SN2 N otice B

Transport Format for the Submission of Regulatory Study Data; Notice of Pilot
Project
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SUMMARY U :
The Center for Drug Evaluation and Research (CDER) and the Font Controls =

Center for Biologics Evaluation and Research (CBER) in the
Food and Drug Administration (FDA) are announcing a pilot B oo ey i e
project to evaluate the Clinical Data Interchange Standard . |
Consortium (CDISC) Submission Data Standards (SDS) ﬁ e

FExtensible Markim T.aneuage (XMT.) transnort format for the Peilitanetar Nodn.

* https://www.federalregister.gov/articles/2013/11/27/2013-28391/transport- o
format-for-the-submission-of-reqgulatory-study-data-notice-of-pilot-project novo nordisk
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Introduction - FDA Pilot Notice *

November 2013: FDA announces Pilot project to evaluate
CDISC Dataset-XML transport format for submission of
regulatory study data.

Current format supported by the FDA (SAS Transport
(XPORT) version 5 format) has been a reliable exchange
format for many years, but is not an extensible modern
technology.

Invitation to sponsors to participate in pilot project to
evaluate the Dataset-XML transport format.

Objective: Test the transport functionality of Dataset-XML,
which included ensuring that data integrity was maintained and
that Dataset-XML format would support longer variable names,
labels, and text fields.

* Note that the FDA used SDS XML, which is the original name of the standard

* https://www.federalreqgister.gov/articles/2013/11/27/2013-28391/transport-
format-for-the-submission-of-requlatory-study-data-notice-of-pilot-project
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Introduction — FDA Pilot

November 2013 November 2014
Pilot announced May to July 2014 FDA testing
via FR Motice Dataset submitted complete
by sponsors
| 1 |
April 2014 July 2014
Sponsor FDuA testing
participants began
chosen

e 6 sponsors (including Novo Nordisk) participated in the pilot.

The sponsors re-submitted a previously submitted set of
Phase 3 study datasets in the CDISC Dataset-XML format.

* Novo Nordisk and SAS entered a partnership.

SAS developed the software that Novo Nordisk used to
create and validate Dataset-XML files from the previously
submitted Phase 3 study datasets.

* https://www.federalreqgister.gov/articles/2013/11/27/2013-28391/transport-
format-for-the-submission-of-requlatory-study-data-notice-of-pilot-project

novo nordisk’
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Introduction — FDA Pilot

Sponsor FDA I
BATCH 1: XPT Datasets o Data Processing Test:
Conwvert original Phase 3 SDTM and ADal (if avail) Conwvert Batches 1 and 2 into .sas7bdat
datasetsinto DS-XMNL w::tgplflefme.xml; send both to BATCH 1 —
SDTMM xxmil
SDTM .xpt ’
ADaM .xot ’ Define.xml Define.xml
Define.xml Define.xml BATCH 2
SDTM .xml i
= = ==
Define.xml Define.xml
o BATCH 2: Extended [modified) Dataset o Data Matching Test:
Maodify original Phase 3 SDTM dataset to contain Compare converted .sas7hdat files with ariginal
longer variable names, labels, and text fields; then .sas7bdat files using PROC COMPARE
convert the Extended (modified) datasetinto D5S-
KML; then send both to FDA ~ <) BATCH 1 BATCH 2
SDTM
Extended -sas7bdat
(modified)
SDTM SDTM : PROC
.sasybdat .sas7ybdat SDTM .xml As-ls from - PROC | _ T cOMPARE
Sponsar COMPARE
Define.xml Define.xml Define.xml
SDTM As-ls from
ADaM SDTM
M -E,E,t, sassbdat sassbdat

(@)
Pilot Report: .
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm380756.htm novo nordisk
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WHY DATASET-XML? gsas

THE POWER TO KNOW:




Dataset-XML Why?

Limitations of SAS Version 5 Transport (XPT)
Technical:
- Data set and Variable name length limitation (8)
- Data set and Variable label length limitation (40)
- Character variable data lengths limitation (200)
- Limited data types (Character, Numeric)
- Very limited international character support (only ASCII)
Structural:
- Two-dimensional “flat” data structure for
hierarchical/multi-relational “round” data
- Lack of robust information model




What is Dataset-XNML? 5-535.

THE POWER TO KNOW:




What is
Dataset-XML

- Alternative to SAS Version 5 Transport (XPT) format for
data sets

- Based on CDISC ODM and Define-XML for
representation of SDTM, SEND, ADaM or legacy (non-
CDISC) tabular data set structures

- Capability to support CDISC data submissions to the FDA

- Based or aligned with Define-XML metadata

- Easy to transform to a data set for analysis (SAS, R, ...)

AE

STUDYID | DOMAN | USUBJD | AESEQ | AESPID | AETERM | AEMODIFY | AEDECOD | AEBODSYS | AESEV | AESER | AEACN | AEREL | AESTDTC | AEENDTC | AESTDY | AEENDY | AEENR
CDISCO1  AE lcoisco1 101 i IAGTATED _ AGITATION _|Agitation _Psychiatricd MILD N IDOSE NOT __ POSSIBLY .. 200305 | 3 [ AFTER
CDISCO1  AE [coisco1.10.. 2 2 IANXETY | |Anxiety [Psychiatric d . MODERATE N IDOSE NOT . |POSSIBLY .. 20030513 | 15 | IAFTER
CDISCO1__AE [cDisCo1.10.3 3 [DECREASE . [Decreased a._ Metabolism .. MILD N IDOSE NOT .. |POSSIBLY ... [2003-08-19 2003-09-15 113 [140 [
CDISCO1  AE ICDISC01.10...1 i IDIARRHEA [Diathoea _|Gastrointesti.. MILD N IDOSE NOT .. NOT RELAT... 2004-01-06 | 84 [ IAFTER
CDISCO1 _AE [coiscot1.10. 2 2 HEMORRH__ | [Haemorrhoids Gastrointesti MODERATE N IDOSE NOT . INOT RELAT .. 2004-01-06 | 84 [ AFTER
[CDISCO1 AE [cDIsco1.10..3 3 [HEADACHE | [Headache _Nervous syst_. MILD N DOSE NOT ... INOT RELAT... 2004-01-27 | 1105 [ AFTER
COISCOT  AE [CDISC01.10.. 4 4 VoM VOMITING _ Vomiting _Gastrointesti. MODERATE |N IDRUGINTE . POSSIBLY .. 20040203 2004-02-03 112 [112
CDISCO1 _ AE |CDISC01.10..5 5 vomT VOMITING _ Vomiting __Gastrointesti. SEVERE Y IDRUGINTE . POSSIBLY .. [2004-02.04 2004-02-09 (113 [118
CDISCO1  AE [cDISC01.20..1 i IANXIETY Aniety Psychiatiicd . SEVERE N IDOSE NOT .. |POSSIBLY .. [2003-10-16 _2003-10-20 |17 21 [
CDISCO1  AE [cDisC01.20.. 2 5 ILEFT KNEE _| Advalgia Musculoskel SEVERE N IDRUG WITH._NOT RELAT . 2004-02-02 | 126 [ AFTER
CDISCO1  AE [coisco120.3 3 [CONSTIPAT .| Constipation |Gastrointesti_ MODERATE N 'DOSE NOT _ |NOT RELAT . 2003-12.25 | 87 [ AFTER
CDISCO1  AE [CDISC0120.. 14 4 TREDNESS | [Fatigue Generaldiso. SEVERE N |DOSENOT . [POSSIBLY ... [2003-12-25 | 87 | 'AFTER
CDISCO1 _AE [CDISC01.20..5 2 INAUSEAIN__ | [Nausea (Gastrointesti. SEVERE N \DOSE NOT . POSSIBLY .. 2003-10-16 2003-10-20 17 21
CDISCO1 _AE [cDIsCo1.20.. 1 3 ILIGHTHEAD.. Diziness __Nervous syst.. MILD N IDOSE NOT .. INOT RELAT. . 20040226 2004-02-26 140 140 |
CDISCO1  AE [coisco120.. 2 1 MUSCLES.. | [Muscle spas___Musculoskel._ MILD N IDOSE NOT __ |INOT RELAT . 2004-01-05 | 88 [ AFTER
CDISCO1 _AE [coisco120.3 2 PALPITATIO Palpitations _ Cardiac diso. MILD N DOSE NOT . |NOT RELAT... 2004-01-05 | 88 AFTER

§Sas Ee.



What is
Dataset-XML

- Open, non-proprietary standard without the field width or data set
and variable naming restrictions of SAS V5 Transport files

- Supports representation of data relationships, metadata versions
and audit trails
- Note: not all of these will be available in the first release

- Harmonized with BRIDG, CDISC Controlled Terminology

- Data elements include references to metadata in Define-XML

- Straightforward implementation starting from tabular data in SAS

- Supports FDA goal of encouraging open source reviewer tool
development

- Facilitates Validation since both data and metadata share underlying
technology

- Enables re-thinking some of the length restrictions in standards

§Sas Ee.

Benefits




What is Status =,
Dataset-XML
- Final specification for version 1.0
has been released in April 2014
- Includes sample Define-XML files with | ==
associated Define-XML file CDISC
and XML schema

dataset xml_1_0_1_zip

CDISC Dataset-XML Specification
Version 1.0

Prepared by

) www.cdisc.org/dataset-xml|

CDISC Dataset-XML Team

.( DIS( P ot i ) Notes to Readers
oflrengitn fhrough Colltaboration

#  This is the specification for Version 1.0 of the CDISC Dataset-XML standard.

Revision History
ABOUT CDISC | STANDARDS & INNOVATIONS = RESOURCES @NEWS EDUCATION & EVENTS | MEMBERSHIP | @ MEMBERS ONLY
Date Wersion Summary of Changes
2013-11-15 | DRAFT 1.0 Version 1.0 for public comment.
2014-04-22 | FINAL 1.0 Final version 1.0 incorporating all changes identified during the
public commant period, including the name of the standard
{originally namad StudyDataSet-XML or SDS-XML).
Dataset-XML

New Dataset-XML Standard v1.0 Now Available I

The CDISC XML Technologies team is pleased to announce the release of the Dataset-XML v1.0 specification for production use. Dataset-
XML, which was released for comment under the name “StudyDataSet-XML" but was renamed to avoid confusion with the CDISC SDS team, is

a new standard used to exchange study datasets in an XML format. The purpose of Dataset-XML is to support the interchange of tabular © 2014 Cinical Dizta Interchange Standerds Consartium, Inc. Al fights reserved Page 1 of 32

data for clinical research applications using ODM-based XML technologies. The Dataset-XML model is based on the CDISC Operational Data Version 1.0 Final
Model (ODM) standard and should follow the metadata structure defined in the CDISC Define-XML standard.




Dataset-XML Tools

http://wiki.cdisc.org/display/PUB/CDISC+Dataset-XML+Resources

PUBLIC

CDISC Dataset-XML Resources

B 3 Added by Sam Hume, last edited by Sam Hume on Jul 17, 2014 (view change) show comment

O Watch 2 Share  £F Tools -

Introduction

This page contains information on many of the tools currently available or under development for use with Dataset-XML files. Dataset-XML is a
new CDISC XML Technologies standard developed as a data transport format for representing SOTM, SEND, ADalM, and legacy datasets.

Dataset-XML functions as an alternative to SAS Version & Transpoert (XPT) for the transmission of datasets. More information can be found on
this standard at the CDISC web site.

Dataset-XML Tool Summary

Name Description Provided By Links
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Dataset-XML Tools

http://wiki.cdisc.org/display/PUB/CDISC+Dataset-XML+Resources

Dataset-XML Tool Summary

Name Description Provided By Links
XPT2DatasetXML » Transforms XPT datasets into Dataset-XML datasets XML4Pharma « Available under the Smart SDS-XML
« Freely available View project on source forge
Smart Dataset-XML « Similar to the SAS Viewer, but with additional functionality Univ. Appl. Sciences FH « The application and tutorial is available
Viewer « Supports working with Define-XML + Dataset-XML files Joanneum Graz - eHealth under the Smart SDS-XML View project
* Supports SDTM, SEND, and ADaM data on source forge
= Basic validation « Youtube video on the Smart
« Open source Dataset-XML Viewer
EZ Convert « Converis Datasef-XML files info SAS datasets @ Sally Cassells +» EZConvert Demonstration video
= Supports Define-XML Version 1 or Version 2 + Beta version of EZConvert
« Open Source
SAS Clinical « Dataset-XML support (writing/reading/validation) will be part of the SAS Institute Inc. & SAS Clinical Standards Toolkit
Standards Toolkit next release of SAS® Clinical Standards Toolkit. Updated * SAS Macros to support Dataset-XML

information will be published at the SAS web site. v1.0.0
« Support for Dataset-XML is available as a pre-production package
that contains SAS macros, XML schema files. sample data, and
sample programs to support the following functionality:
+ Creating Dataset-XML files from SAS data sets
+ Creating SAS data sets from Dataset-XML files
» Validating Dataset-XML files against an XML schema
+« Comparing original SAS data sets with SAS data sets created
from Dataset-XML files
s These macros are standalone and do not require SAS® Clinical

Standards Toolkit.

OpenCDISC v1.5 * OpenCDISC v1.5 works with Dataset-XML files and Define-XML v2.0  OpenCDISC e OpenCDISC.org

RACDISC * R4CDISC package includes functions for reading Dataset-xML and Ippei Akiya + CRAN project page with downloads
Define-XML files. + Reference manual

§Sas Ee.
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What is

Dataset-XxML D2t@ and Metadata

- Data and Metadata in Submissions Tomorrow

Dataset-XML



What is

Dataset- XML

Data Transport

ﬂ aexpt SAS Xport Transport File @ aexml AML Document
'EC] blankerf.pdf Adobe Acrobat Document 'EC] blankcrf,pdf Adobe Acrobat Document
B cmapt SAS Xport Transport File te} emaml AML Document
T complexalgorithms.pdf ~ Adobe Acrobat Document T complexalgorithms.pdf ~ Adobe Acrobat Document
B daspt SAS Xport Transport File te} dasml AML Document
definexml XML Document definexmi XML Docurment
@ define2-0-0.xsl XSLT Stylesheet @ define2-0-0.xsl XSLT Stylesheet
ﬂ dm.xpt SAS Xport Transport File @ dm.xml AML Docurmnent
ﬂ ds.xpt SAS Xport Transport File @ ds.xml XML Docurment
ﬂ eg.xpt SAS Xport Transport File @ eg.xml AML Docurment
E ex.xpt SAS Xport Transport File @ ex.xm| XML Document
E iexpt SAS Xport Transport File @ iexml AML Document
ﬂ Ib.xpt SAS Xport Transport File @ [k zemml AML Document
ﬂ mh.xpt SAS Xport Transport File @ rmh.xml XML Document
E pexpt SAS Xport Transport File @ pexml AML Document

<def:leaf ID="LF.AE" xlink:href="ae.xpt">»
<def:titlerae.xpt</def:title
<fdef:leat>

{def:leaf ID="LF.AE"™ xlink:href="ae.xml">
¢def:titlerae.xml</def:title>
Lfdefrleat>

§Sas Ee.




What is

Dataset-XML Data Transport

Convert to
SAS data sets
or load into a

Convert SAS

data sets to Send Receive

Dataset-XML Dataset-XML

data
warehouse

Dataset-XML

Data Transport
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Dataset-XML and Define-XML (data and metadata)

proc contents data=sdtm.ae wvarnoum;
ran;

SAS Data The SAS System

The CONTENTS Procedure

Data Set Name SOTM.AE Observations 106
Member Type DATA, Variables 51
Engine VS Indexes 0
Created 09/26/2014 11:01:18 Observation Length | 2200
Last Modified 09/26/2014 11:01:18 Deleted Observations | 0
Protection Compressed MO
Data Set Type Sorted YES
Label Adverse Events

Data Representation  WINDOWS 64
Encoding wlatin1 Western (Windows)

§Sas Ee.




Dataset-XML and Define-XML (data and metadata)

proc contents data==sdtm.ae wvarnum:;

SAS Data

Variable
STUDYID
DOMAIN
USUBJID
AESEQ
AEGRPID
AEREFID
AESPID
AETERM

Variables in Creation Order

Type | Len
Char = 40
Char g
Char = 40
MNum g
Char = 40
Char = 40
Char = 40
Char = 200

Label

Study |dentifier

Domain Abbreviation

Inigue Subject |dentifier

sequence Number

Group 1D

Reference D

Sponsor-Defined Identifier

Reported Term for the Adverse Event

§sas
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Dataset-XML

and Define-XML

Data set name? Variable names?

<ClinicalData

Study0ID="cdiscOl”
MetaDataVersionOID="MDV.CDIS5CO1.5DTMIG.3.1.2.5DTM.1.2">
¢!-- Dataset (AE) --»

<ItemGroupData

ItemGroupOID="IG.AE"

data:ItemGroupDataSeq="1">

<ItemData ItemOID="IT.STUDYID" Value="CDISC@1l"/:
<ItemData ItemOID="IT.AE.DOMAIN" Value="AE"/>
<ItemData ItemOID="IT.USUBJID" Value="CDI5Col.l00008" />
<ItemData ItemOID="IT.AE.AESEQ" Value="1"/>

<ItemData ItemOID="IT.AE.AESPID" Value="1"/»

<ItemData| ItemOID="IT.AE.AETERM"

Value="AGITATED" />

0Sas .




Dataset-XIML and Define-XML

<ItemGroupDef|0ID="IG.AE" | Domain="AE" Name="AE"
Repeating="Yes" IsReferenceData="No"
SASDatasetName="AE"™ Purpose="Tabulation”
def:5tructure="0One record per adverse event per subject”
def:Class="EVENTS" def:ArchivelocationID="LF.AE">
<Description>

<TranslatedText xml:lanz="en" >Adverse Events</TranslatedText>

</Description>
<ItemRef ItemOID="IT.STUDYID" OrderNumber="1" Mandatory="Yes" Kej
<ItemRef ItemOID="IT.AE.DOMAIN" OrderNumber="2" Mandatory="Yes"/:
<ItemRef ItemOID="IT.USUBJID" OrderNumber="3" Mandatory="Yes" Key
<ItemRef ItemOID="IT.AE.AESEQ" OrderNumber="4" Mandatory="Yes" M
<ItemRef ItemOID="IT.AE.AESPID" OrderNumber="5" Mandatory="No" />
<ItemRef ItemOID="IT.AE.AETERM" OrderNumber="6" Mandatory="Yes"/:

§sas Ee.




Dataset-XML and Define-XML

<ItemDef |OID="IT.AE.AETERMN" | Name="AETERM" DataType="text"™ Length="25"
SASFieldName="AETERM" >
<Description:
<TranslatedText xnl:lang="en"*Reported Term for the Adverse Event</Tray
</Description:
<def:0rigin Type="CRF"»
<def:DocumentRef leafID="LF.blankcrf":>
<def :PDFPageRef FPageRefs="21" Type="PhysicalRef"/ >
</def :DocumentRef:
«fdef:0rigin:
</ItemDef >




Dataset-XML and Define-XML

<ODM ...
<8tudy COID="cdisc0l">

<GlckbalVariables>
<8tudyName>CDISC0l</StudyName>
<8tudyDescription>CDISC Test Study</StudyDescription>
<FProtocolName>CDISC01</ProtocolName>

</GlokbalVariables>

<MetalDataVersicon CID="MDV.CDISC0l.SDTMIG.3.1.2.85DTM.1.2" ... >

<ItemGroupDef CID="IG.ZE"
@=1n="AE" Name="AE" eating="Yes" IsRBeferencelData="No"™ SLSDatasetName="AE"

="Tabulaticon™ ture="Cne reccrd per adverse svent per subject”

: ="EVENTS" def:ArchivelLocationID="LF_AE">

<Description><TranslatedText ml:]

<TtemRef ItemOID="IT.STUDYID" Or

"en"rhdverse Events</TranslatedText></Description>
mber="1" Mandatory="Yes" EeySequence="1"/>

<TtemRef T 10ID="IT.2F . DOMATN"™ Or k latory="Ye="/>
<ITtemRef ItemOID="IT.USUBJID" OrderNumber="3" Mandatory="¥es" EKeySequence="2" MethodOID="MT.USUBJID"/>
<TtemBef ItemOID="IT.AE.AETERM" CrderNumber= Mandatory="No"/>
<TtemBef ItemOID="IT.AE.AFEMODIFY" JLarm I atory="HNo"/>
<ItemBef ItemOID="IT.AE.AEDECOD" rde rMumk = Mandatory="Yes" EeySequence="3"/>
<def:leaf ID="LF.AE" =link:hreif=" d f. I
<def:title>as.xml</def:title> erine.xm

</def:leaf>

</ ItemGroupDef>

<ODM ...
<ClinicalData Study0ID="cdisc0l™ Meta ae'xml

<TtemGroupData ItemGCrouplID="IG.AE"
<ItemData WOID="IT.STUDY¥ID" Valr
<ItemData ItemCID="IT.AE.DOMATN"
<ItemData ITtemOID="IT.USUBJID" Valu=="CDISC01.100008"/>

<ItemData ItemCID="IT.AE.AETERM" Valu=="AGITATION"/>
<ItemData ItemOID="IT.AE._AFDECOD" Valu=="Agitation"/>

</ TtemGroupData>




What is

Dataset-XML Data and Metadata

Relationship of Dataset-XML to other CDISC Standards

Define-XML [¢— gxtended —( ODM }— Extended — | Dataset-XML

\ by by /
Represents Represents
\ Y
Metadata Data
Defined by follows
SEND model SDTM model ADaM model

SEND-IG SDTM-I1G ADaM-IG
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SAS Tools for

Dataset-XNL Available Now

-

(' & support.sas.com/kb/53/447 .htmi e

=} 1

datasetxml.zip

Sample 53447: SAS® Macros to support Dataset-XML v1.0.0
Details | Downloads | About || Ratelf |

This package contains macros, XML schema files, sample data, and sample programs to support the following functionality:
Creating Dataset-XML files from SAS data sets

Creating SAS data sets from Dataset-XML files

Walidating Dataset-XML files against an XML schema

Comparing original SAS data sets with SAS data sets created from Dataset-XML files

Documentation is available in this file that is part of the ZIP file: SAS-Dataset-XxML-1.0.0-support. pdf

lUsers are encouraged to use this new functionality. To help guide future development, post feedback on the SAS in Health Care Related
Fields and Clinical Trials community:

http-//communities_sas_com/community/support-communities/sas_in_health_care_rela ted_fields CST 1 7

fote: These macros are standalone and do not require 3A5® Clinical Standards Toolkit.

CDI 2.6
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Dataset-XIML SAS Tools - Macros

% xml_validate()

% cstutilcompare
datasets()

define.xml

/ Dataset-XML

% datasetxmli_read()

SAS Datasets

SAS® Tools for Working with Dataset-XML files:
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-5509-SAS.pdf
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf
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http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf
http://www.lexjansen.com/pharmasug/2015/SS/PharmaSUG-2015-SS09-SAS-PPT.pdf

Dataset-XML SAS Tools

Expected differences

- Date- and time-related columns may get
a different length, since they do not have
a length defined in the Define-XML

SAS Datasets

T metadata
obcstutilcompare Small differences in precision can be
datasets() expected around the machine precision
R for numeric variables that represent real
numbers
- Character data that contains leading
SAS Datasets spaces or trailing spaces may lose the

leading and trailing spaces

0Sas | B,
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Dataset-XML FDA Pilot — Conclusions

- Test Report for Pilot published on
{(am April 8, 2015
- Additional testing will be needed
o to evaluate cost versus
ﬁi effectiveness as an alternate
April 8, 2015 transport format

- FDA envisions conducting several

pilots to evaluate new transport

formats before a decision is made

to support a new format

Test Report for
DS-XML Pilot

Pilot Report: http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm380756.htm
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Dataset-XML FDA Pilot — Testing

Sponsor

FDA

BATCH 1: XPT Datasets
Conwvert original Phase 3 SDOTM and ADaM (if avail)
datasetsinto DS-XNL with Define.xml; send both to

FoA <]
SDTM .xpt SDTM .xm
Define.xml Define.xml

< <

BATCH 2: Extended [modified) Dataset
Modify original Phase 3 SDTM dataset to contain
longer wariable names, labels, and text fields; then
convert the Extended (modified) datasetinto DS-

¥ML; then send both to FDA — <]

Extended
(modified)

Data Processing Test:
Convert Batches 1 and 2 into .sas7bdat

BATCH 1

SDTM xxml

Define.xml

D

BATCH 2

SDTM .xmil

Define.xml

B

Define.xml

s5DTM
ESas7bdat

Define.xml

SDTM SDTM .xml

SDTK
sasThbdat . sasTbdat .
Define.xml Define.xml

Define.xml

Data Matching Test:

Compare converted .sas7bdat files with original

.sas7bdat files using PROC COMPARE

BATCH 1 BATCH 2
S5DTMW S5DTM
LSas7bdat Lsas7hbdat
PROC
As-Is from FROC COMPARE
Sponsor COMPARE
SDTM As-ls from
SDTM .xpot . .sas7bdat Sponsor
ADal SDOTM
M il}__t_, sassbdat sassbdat

Pilot Report: http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm380756.htm



http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm380756.htm
http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm380756.htm

Dataset-XML FDA Pilot —some challenges

- Memory issue in the SAS xmlv2 libname engine
when processing huge XML files
(Hotfix available:
http://support.sas.com/kb/54/333.html

- Data conversion issues with two sponsors’ datasets
due to the following SAS error: “Some code points
did not transcode.” This was caused due to an
Incorrect XML encoding of the XML files, which
contained non ASCII characters (“MS Curly quotes”)
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http://support.sas.com/kb/54/333.html

Dataset-XML FDA Pilot — Conclusions

- Dataset-XML can transport data and maintain data integrity.

- Dataset-XML transport format can facilitate longer variable
names (>8 characters), longer label name (>40 characters)
and longer text field (>200 characters).

- Dataset-XML requires stricter encoding in data.

- Dataset-XML requires strict consistency between datasets
and Define-XML.

- Based on the file size observations, Dataset-XML produced
much larger file sizes than XPORT, which may impact the
Electronic Submissions Gateway (ESG) and may lead to file
storage issues.
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Dataset-XML FDA Pilot —some challenges - File size

SAS
(compress)

LB 301.51 MB 636.07 MB 1.75 GB 52.91 MB
QS 432.08 MB 776.73 MB 2.04 GB 53.68 MB
SUPPLB 338.98 MB /17.81 MB 1.79 GB 29.25 MB
SUPPQS 39.23 MB 37.28 MB 214.05 MB 3.73 MB
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Dataset-XML FDA Pilot —some challenges - Encoding

- An XML document starts with an optional XML declaration:
<?xml version="1.0" encoding="UTF-8" ?>

- The XML declaration is the very first statement of the XML
document

- Leaving out the encoding means: UTF-8

- UTF-8 is a superset of ASCII; the first 128 characters of
UTF-8 are identical to (7-bit) ASCII

- The first 256 codes of UTF-8 are identical to ISO 8859-1

§sas

THE
POWER
TO KNOW.




Dataset-XML FDA Pilot —some challenges - Encoding
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Dataset-XML FDA Pilot —some challenges - Encoding
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Dataset-XML FDA Pilot —some challenges - Encoding

ERROR: [CSTLOGMESSAGE] Invalid byte 1 of 1-byte UTF-8 seguence.
com.sun.org.apache.xerces.internal.impl.io.MalformedByteSequenceException: Invalid byte 1 of
1-byte UTF-8 sequence.
at com.sun.org.apache.xerces.internal.impl.io.UTF8Reader.invalidByte(UTF8Reader.java:687)
at com.sun.org.apache.xerces.internal.impl.io.UTF8Reader.read(UTF8Reader.java:557)

ERROR: Some code points did not transcode.
occurred at or near line 14, column 62
ERROR: XML parsing error. Please verify that the XML content is well-formed.
ERROR: File WORK.ClinicalItemData.DATA has not been saved because copy could not be completed.

Back
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