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What is XML
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XML

• XML stands for eXtensible Markup Language

• XML is a markup language much like HTML, with tags, 
elements and attributes

• XML was designed to transport and store data, not to 
display data (display and content separated)

• XML does not DO anything

• XML tags are not predefined. You must define your own 
(self-descriptive!) tags
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XML

• Like HTML, XML makes use of tags (words bracketed by '<' 
and '>') and attributes (of the form name="value")

• BUT … , HTML specifies what each tag and attribute means, 
and often how the text between them will look in a browser

• XML uses the tags only to delimit pieces of data, and leaves 
the interpretation of the data completely to the application 
that reads it

• In other words, if you see "<p>" in an XML file, do not 
assume it is a paragraph. Depending on the context, it may 
be a price, a parameter, a person, (or maybe something that 
does not start with with a "p"?)
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XML

• An XML file is well-formed if it conforms to the 
rules of XML syntax
– A single element (root element) contains all other 

elements in the document (define.xml : <ODM> )
– Elements have to be properly opened and closed
– Elements do not overlap, e.g. properly nested
– Attributes are properly quoted
– The document does not contain illegal characters.

Example: if the left opening bracket “<“ is part of the 
content it should be substituted as “&lt;”

– A conforming XML parser is not allowed to process an 
XML document that is not well-formed
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XML

• Predefined entities:

Character Entity
& &amp;
< &lt;
> &gt;
" &quot;
' &apos

Entities &amp; and &lt; MUST be used within 
text value of an element or attribute
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XML

• An XML file is valid if it conforms to a specific XML schema
• An XML schema is a description of a type of XML document
• A Schema defines constraints on the structure and contents 

of documents of that type
• A Schema defines allowed elements and attributes, order of 

elements, overall structure, etc …
• A schema might describe that the content of a certain 

element, that contains a datetime value, is only valid if the 
value conforms to the ISO8601 standard
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Reading XML files with SAS

• SAS can read generic XML files, that have the following 
characteristics:

• The enclosing root element is comparable to a SAS library
• A second-level element is translated to a data set name
• Other elements within that second level become SAS 

variables
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Reading XML with SAS
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Reading XML files with SAS

The example XML file we use 
contains data from "THE HEART 
OF ROCK & SOUL, the 1001 
Greatest Singles Ever Made" 
by Dave Marsh.

See also:
http://www.lexjansen.com/marsh
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Reading XML files with SAS

data set

variables

root element

A “rectangular” 
XML file
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Reading XML files with SAS

* Exercise01-A_ReadXML.sas ;

FILENAME rocksoul "&WorkShop\xml\heartofrocknsoul-1.xml";
LIBNAME rs xml XMLFILEREF=rocksoul;

PROC CONTENTS DATA=rs._ALL_ VARNUM;
RUN;

DATA work.RocknSoul1;
SET rs.entry;
RUN; 

PROC CONTENTS DATA=work.RocknSoul1 VARNUM;
RUN;

PROC PRINT DATA=work.RocknSoul1;
RUN;



Reading XML files with SAS
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Reading XML files with SAS
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&amp; transformed to &
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Reading XML files with SAS

data set

variables
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Reading XML files with SAS

* Exercise01-B_ReadXML.sas ;

FILENAME rocksoul "&WorkShop\xml\heartofrocknsoul-2.xml";
LIBNAME rs xml XMLFILEREF=rocksoul;

DATA work.RocknSoul2;
SET rs.entry;
RUN; 

PROC PRINT DATA=work.RocknSoul2;
RUN;
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Reading XML files with SAS
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Reading XML files with SAS

• Characters like the ampersand (&) and the left angle 
bracket (<) must be escaped: &amp; and &lt;

• To import an XML document that contains non-escaped 
characters, you can specify the XMLPROCESS=RELAX
option on the LIBNAME.

• Note: This is not recommended.
If an XML document consists of non-escaped characters, 
the content is not well-formed.

• A conforming XML parser is not allowed to process an XML 
document that is not well-formed
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Reading XML files with SAS

* Exercise01-C_ReadXML.sas ;

FILENAME rocksoul "&WorkShop\xml\heartofrocknsoul-2.xml";
LIBNAME rs xml XMLFILEREF=rocksoul XMLPROCESS=RELAX;

DATA work.RocknSoul2;
SET rs.entry;
RUN; 

PROC PRINT DATA=work.RocknSoul2;
RUN;
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Reading XML files with SAS
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Reading XML files with SAS

Let’s make rank 
an attribute
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Reading XML files with SAS

* Exercise01-D_ReadXML.sas ;

FILENAME rocksoul "&WorkShop\xml\heartofrocknsoul-3.xml";
LIBNAME rs xml XMLFILEREF=rocksoul;

PROC CONTENTS DATA=rs._ALL_ VARNUM;
RUN;

DATA work.RocknSoul3;
SET rs.entry;
RUN; 

PROC CONTENTS DATA=work.RocknSoul3 VARNUM;
RUN;

PROC PRINT DATA=work.RocknSoul3;
RUN;



Reading XML files with SAS
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RANK ???
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What is define.xml
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Regulatory  landscape
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Regulatory Landscape (FDA)

• July 2004 – FDA adds Study Data Specifications v1.0 to 
draft eCTD Guidance. This specification references the 
CDISC SDTM for data tabulation datasets
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Regulatory Landscape (FDA)

• March 2005 – Study Data Specifications v1.1:
Updates Specifications for Data Set Documentation

- data definitions
- annotated case report forms (CRFs)

• “The specification for the data definitions for datasets 
provided using the CDISC SDTM is included in the Case 
Report Tabulation Data Definition Specification (define.xml) 
developed by the CDISC define.xml Team”

• Data Definition for other data sets follows:
Providing Regulatory Submissions in Electronic Format –
NDA (1999), which is the define.pdf
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Regulatory Landscape (FDA)

• 2006 – CDISC SDTM / ADaM Pilot Project:
Collaborative Pilot project with FDA and industry to test how 
well the submission of CDISC compliant data sets and 
associated metadata meets the needs of both medical and 
statistical FDA reviewers

• Generation of ICH E3/eCTD clinical study report (CSR) 
using the CDISC data models

• Data Definition Tables were provided in XML format (CRT-
DDS, define.xml)
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Data Definition Tables in PDF



Data Definition Tables - PDF

• 1999 Guidance: sponsor has to document submitted data 
by including data definition tables (define.pdf) and 
annotated case report forms (blankcrf.pdf)



Data Definition Tables - PDF

• 1999 Guidance: sponsor has to document submitted data 
by including data definition tables (define.pdf) and 
annotated case report forms (blankcrf.pdf)



© 2008 Octagon Research Solutions, Inc. All Rights Reserved.33

Data Definition Tables in XML
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Data Definition Tables - XML

• As of January 1, 2008: follow the eCTD guidance and 
document submitted data by including data definition tables 
(define.xml) and annotated case report forms (blankcrf.pdf)
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Data Definition Tables - XML

• As of January 1, 2008: follow the eCTD guidance and 
document submitted data by including data definition tables 
(define.xml) and annotated case report forms (blankcrf.pdf)
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define.xml

• Case Report Tabulation Data Speciffication (CRT-DDS, 
define.xml)

• Production version: 1.0.0
• Based on version ODM version 1.2.1
• CRT-DDS version 1.0.0 is currently the only production 

version
• Maintained by CDISC’s XML Technologies Team (formerly 

known as the ODM team)
• New draft version of define.xml expected in 2010 with 

additional metadata support
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define.xml
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define.xml – Specifications
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define.xml
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define.xml
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Displaying the define.xml
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Data Definition Tables - XML

• From the CDISC SDS Metadata Team (2007):
define.xml + XSL style sheet = html
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Data Definition Tables - XML

• From the CDISC SDS Metadata Team (2007):
define.xml + XSL style sheet = html
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Why convert the define .xml to 
SAS ???
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Define.xml in the SDTM/ADaM 
CDISC FDA Pilot –

Printing Issue
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Data Definition Tables – XML - Printing

• CDISC SDTM / ADaM Pilot project report:

“A major issue identified by the regulatory review team was the 
difficulty in printing the Define file. The style sheet used in the 
pilot submission package was developed with the primary 
target of web browser rendering, which is not readily suited to 
printing. Reviewers who attempted to print the Define file found 
that the file did not fit on portrait pages, that page breaks were 
not clean, and that printing only a portion of the file was difficult. 
Opening the document in another application (e.g., Microsoft 
Word) provided a work-around, but was not an option that was 
user friendly or efficient.” 
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Data Definition Tables – XML - Printing

• CDISC SDTM / ADaM Pilot project report:

“This problem could be viewed as an implementation issue that 
sponsors will need to handle, after discussing the issue with 
their FDA reviewers. For example, a sponsor might choose to 
provide two versions of the style sheet – XML for viewing and 
PDF for printing. Ideally, a reminder of the issue would be 
included somewhere in the CRT-DDS guidance (e.g., a note 
that consideration be given to how the sponsor will respond to a 
request from reviewers for a print-friendly version of the style 
sheet). It should be noted that the regulatory review team for 
the pilot project emphasized that the ability 
to print the document would be essential 
for the future use of XML files. ”
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Printing the define.xml
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Data Definition Tables – XML - Printing

• The PDF format is the de facto standard for printable
documents on the web

• PDF is platform independent (no browser issues …)

• How can we create a PDF file from the define.xml ???
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Define.xml  -> define.pdf

SAS Solution:
• Convert the XML hierarchy to a relational data model in the 

form of (2-dimensional) SAS data sets
• Once we have the define.xml content in SAS datasets, we 

can use SAS to create a PDF rendition (with ODS PDF) 
(which is an easy task for a SAS programmer)
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Validating the define.xml
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Define.xml  -> Validation

Some process used Metadata 
(data sets, variables, codelists) 
to create:
- define.xml
- SAS transport files

define.xml

Validating the define.xml:

1. well-formedness
2. Against Schema
3. Against CRT-DDS Specification
4. Against SAS transport files
5. Against SDTM spec (“mandatory”)



Define.xml  -> Validation

Validating the define.xml:

1. well-formedness
2. Against Schema

3. Against CRT-DDS Specification

4. Against SAS transport files
5. Against SDTM spec (“mandatory”)

Many XML based tools can do this

XML schema (1.0) can not do this.
Schema 1.1 ?? Schematron ??

XML based tools ????
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Define.xml  -> SAS datasets: Validation

Use SAS XML Mapper to convert
define.xml to SAS data sets

use SAS ODS
to create define.pdf

define.xml as 
SAS datasets

define.xml
Some process used Metadata 
(data sets, variables, codelists) 
to create:
- define.xml
- SAS transport files
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Other examples of using the 
define.xml metadata
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• Use codelist information (codes/decodes) to create a 
PROC FORMAT
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• Use variable information (type, length, label) to create 
zero-observation datasets that can serve as data 
conversion targets
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define.xml as a relational model
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Relational data model 

• How to Convert the XML hierarchy to a relational data 
model in the form of (2-dimensional) SAS data sets

• Exercise02_ImportDefine_Naieve.sas
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Relational data model 
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Relational data model 

• How to Convert the XML hierarchy to a relational data 
model in the form of (2-dimensional) SAS data sets

• Solution: SAS XML Mapper

• SAS XML Mapper:
free stand-alone Java client application available on the SAS 
product distribution disks

• Uses XPATH to create a MAP file that maps hierarchical 
XML to rows and columns in SAS
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Define.xml  -> define.pdf

• In SAS:

FILENAME DEFINE  "C:\HOW\jansen\tabulations\define.xml";
FILENAME SXLEMAP "C:\HOW\jansen\maps\define.map";
LIBNAME DEFINE XML XMLMAP=SXLEMAP access=READONLY;

PROC COPY IN=define OUT=outlib;
RUN;
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Define.xml  -> define.pdf

• Solution: SAS XML Mapper + SAS ODS PDF
• You will need to create a relational data model to convert the 

XML hierarchy to the 2-dimensional SAS data set
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SAS XML Mapper



© 2009 Octagon Research Solutions, Inc. All Rights Reserved.67

Define.xml  -> SAS datasets
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Define.xml  -> SAS datasets
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Define.xml  -> SAS datasets
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Define.xml  -> SAS datasets
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Excercises
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PROC FORMAT from the define.xml
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DATASET TEMPLATES from the define.xml
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Find this paper and more than 10,000 other 
SAS papers at http://www.lexjansen.com
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