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DisclaimerDisclaimer

The material contained in this The material contained in this 
presentation represents the opinions of presentation represents the opinions of 
the presenters and should not be the presenters and should not be 
construed as reflecting ZymoGeneticsconstrued as reflecting ZymoGenetics’’
position or opinion. position or opinion. 
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XML QuestionsXML Questions
How do I represent the hierarchical nature of How do I represent the hierarchical nature of 
XML in SAS datasets/tables?XML in SAS datasets/tables?
How do I manipulate XML file data within the How do I manipulate XML file data within the 
SAS system in accordance to a set of business SAS system in accordance to a set of business 
rules?rules?
What SAS and representative nonWhat SAS and representative non--SAS tools SAS tools 
are available to facilitate XML file handling are available to facilitate XML file handling 
requirements?requirements?
If there is a need to create an XML output file, If there is a need to create an XML output file, 
what does one need to consider?what does one need to consider?
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XML TermsXML Terms

–– XML:  Extensible Markup LanguageXML:  Extensible Markup Language
New method of for web applications and data New method of for web applications and data 
transfertransfer
www.w3c.orgwww.w3c.org standard for creating XML tags for standard for creating XML tags for 
transferring and interpreting business filestransferring and interpreting business files

–– TAG:   <TAG:   <subjnumsubjnum>2008</>2008</subjnumsubjnum>>
–– DTD:   Data type definition DTD:   Data type definition 

collection of tags collection of tags 
parent child relationship parent child relationship 
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SGML SGML –– XML RelationXML Relation
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What Does XML Look Like?What Does XML Look Like?

<?xml version="1.0" encoding="ISO<?xml version="1.0" encoding="ISO--88598859--1" ?> 1" ?> 
<!<!----

Edited with XML Spy v2007 (http://Edited with XML Spy v2007 (http://www.altova.comwww.altova.com) ) ---->>

<note><note>
<to><to> oveove </to></to>
<from><from> JaniJani </from></from>
<heading><heading> ReminderReminder </heading></heading>
<body><body> Don't forget me this weekend!Don't forget me this weekend! </body> </body> 
</note></note>
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Another XML ExampleAnother XML Example

<?xml version="1.0" encoding="ISO<?xml version="1.0" encoding="ISO--88598859--1" ?>1" ?>
<<breakfast_menubreakfast_menu>>

<<foodfood>>
<name><name>Belgian WafflesBelgian Waffles</name> </name> 
<price><price>$5.95$5.95</price> </price> 
<description><description>two of our famous Belgian Waffles with two of our famous Belgian Waffles with 

plenty of real maple syrupplenty of real maple syrup</description> </description> 
<calories><calories>650650</calories> </calories> 

<</food/food >>
</</breakfast_menubreakfast_menu>>
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Every XML File Should HaveEvery XML File Should Have

There is a There is a ““beginningbeginning”” and and ““endend””
container tagcontainer tag
There is a hierarchy of items within There is a hierarchy of items within 
the the ““foodfood”” segmentssegments
Every segment and field begins and Every segment and field begins and 
ends with a tagends with a tag
It should be wellIt should be well--formedformed
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XMLXML ErrorError
(Internet Explorer(Internet Explorer

The XML page cannot be displayed The XML page cannot be displayed 
Cannot view XML input using XSL style sheet. Cannot view XML input using XSL style sheet. 

Please correct the error and then click the Please correct the error and then click the 
RefreshRefresh button, or try again later. button, or try again later. 

End tag 'End tag 'FfromFfrom' does not match the start tag ' does not match the start tag 
'from'. Error processing resource 'from'. Error processing resource 
'http://'http://www.somwhereovertherainbow.com/xwww.somwhereovertherainbow.com/x
ml/note_error.xmlml/note_error.xml......

<from> <from> JaniJani </</FFfromfrom> > --------------------------^̂



1010

Correcting the XML ErrorCorrecting the XML Error

Several methods:Several methods:
––Note pad and redisplaying in IENote pad and redisplaying in IE
––W3C consortium toolsW3C consortium tools
––Sample 3d XML editing toolsSample 3d XML editing tools

XML SpyXML Spy
Exchanger XML EditorExchanger XML Editor
oXygenoXygen XML EditorXML Editor
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Representing a Hierarchy in SASRepresenting a Hierarchy in SAS

Visual perspective of the hierarchical Visual perspective of the hierarchical 
XML file structure small part of XML XML file structure small part of XML 
SAS datasets are rows/columns, e.g. SAS datasets are rows/columns, e.g. 
observations/variablesobservations/variables
Defaults that exist when an XML file is Defaults that exist when an XML file is 
read into SASread into SAS
3 levels can be handled without 3 levels can be handled without 
extensive mapping extensive mapping 
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An Example
<?xml version="1.0" encoding="windows-
1252" ?>
<TABLE>

<DEMOG>
<SUBJID> 200 </SUBJID>
<AGE> 58 </AGE>
<SEX> Female </SEX>
<RACE> Asian </RACE>
<BIRTHDA> 1948-04-01 </BIRTHDA>

</DEMOG>
</TABLE>
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How do I get that XML file into How do I get that XML file into 
SAS?SAS?

libname in1 xml‘Y:\subject.xml' ;
proc copy indd=in1 outdd=work ; 
run;
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What does it look like in SAS 
(Proc Print)?

Demographics “DEMOG” XML file represented in SAS 

Obs BIRTHDA      RACE         SEX            AGE      SUBJID
1     1948-04-01    Asian            Female        58          200
2     1965-12-18    Black            Female        37          300
3     1944-07-22    Other            Male            59          400

Why is the “Y” left off of the “BIRTHDAY” variable name?
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Role of Schema/MappingRole of Schema/Mapping

XML schema tells machines how to carry out XML schema tells machines how to carry out 
rules defined in the schema, define the data rules defined in the schema, define the data 
structure, content, shared vocabularies and structure, content, shared vocabularies and 
semantics of XML documents.semantics of XML documents.
Business rules often dictate complex hierarchical Business rules often dictate complex hierarchical 
relationships that are beyond the default relationships that are beyond the default 
capabilities of the SAS/XML enginecapabilities of the SAS/XML engine
SASSAS®® XML XML MapperMapper was created for such a was created for such a 
purpose on mapping the XML document into purpose on mapping the XML document into 
SASSAS
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XML XML MapperMapper OverviewOverview

XML XML MapperMapper is a tool provided by the SAS is a tool provided by the SAS 
Institute for telling SAS how to read and Institute for telling SAS how to read and 
represent an XML file into SASrepresent an XML file into SAS
XML XML MapperMapper has been widely written has been widely written 
about and will be briefly covered here.about and will be briefly covered here.
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SAS SAS ®® XML XML MapperMapper

MapperMapper is a Graphical User Interface is a Graphical User Interface 
(GUI) written in Java (GUI) written in Java 
Allows the user to generate XML Map by Allows the user to generate XML Map by 
drop and dragdrop and drag
Also can show sample SAS code, table Also can show sample SAS code, table 
views, and contents.views, and contents.
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What XML What XML MapperMapper looks likelooks like

XML Window

Source Window

Map Window
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XML XML MapperMapper with ODM XMLwith ODM XML

XML Window

Map Window

Source Window
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XML XML MapperMapper with Manufacturer with Manufacturer 
XMLXML

XML Window

Map Window

Source Window
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XML XML MapperMapper ShortcomingsShortcomings

It sometimes will abort with an error It sometimes will abort with an error 
without any warning.without any warning.
Its validation of a well formed XML Its validation of a well formed XML 
structure is not necessarily the same as structure is not necessarily the same as 
other 3other 3rdrd party tools, e.g. party tools, e.g. XMLspyXMLspy, , oXygenoXygen, , 
etc.etc.
Map creation is very iterative and the Map creation is very iterative and the 
resulting map when used in a SAS resulting map when used in a SAS 
program can be frustrating.program can be frustrating.
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How to Get SASHow to Get SAS®® MapperMapper

Comes with the SAS Foundation Comes with the SAS Foundation cdcd’’ss
Or, download from Or, download from support.sas.comsupport.sas.com under under 
base softwarebase software
It can be run as a standalone after It can be run as a standalone after 
unzipping by clicking on unzipping by clicking on ““sas.sxle.atlassas.sxle.atlas””, , 
an executable jar.an executable jar.
Meant, however, to be a plugMeant, however, to be a plug--in into the in into the 
SAS products of the programs.SAS products of the programs.
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Summary of XML to SASSummary of XML to SAS

Use XML Use XML LibnameLibname engineengine
Use XML Use XML MapperMapper for mapping and keysfor mapping and keys
There are some very good articles on the There are some very good articles on the 
details related to details related to pharmapharma and nonand non--pharmapharma
on using XML within the SASon using XML within the SAS®® System.System.
XML Hierarchy is handled via keys within XML Hierarchy is handled via keys within 
SAS datasets, either by structure or SAS datasets, either by structure or 
programmatically. programmatically. 
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Manipulating an XML File once it is Manipulating an XML File once it is 
in SASin SAS——Business RulesBusiness Rules

Business rules as reflected in a database Business rules as reflected in a database 
or printed output governs the or printed output governs the 
manipulation.manipulation.
Business rules are industry specific, e.g. Business rules are industry specific, e.g. 
pharmapharma: baseline ae: baseline ae’’s s vsvs other aeother ae’’s; s; 
manumanu: a : a recyledrecyled apuapu vs. a new vs. a new apuapu
SAS programmers should use the same SAS programmers should use the same 
approach to manipulating the XML data as approach to manipulating the XML data as 
they would in any other source of data.they would in any other source of data.



2525

Model of XML/SAS in Many Model of XML/SAS in Many 
Application AreasApplication Areas

XML
Source

SAS System
manipulating 

in accord 
with business

rules

Data bases(Oracle, DB2, 
Teradata), reports,

other traditional file types

XML fileMapper
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SAS System and XMLSAS System and XML

SAS System

XML Out XML In

Business Rules
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SAS XML Manufacturing ExampleSAS XML Manufacturing Example--
11

Hypothetical European Hypothetical European AirboAirbo airline airline 
manufacturer is tracking information manufacturer is tracking information 
related to airplane parts.related to airplane parts.
Some of the information tracked:Some of the information tracked:
–– How reliable are the partsHow reliable are the parts
–– Replacement schedule, frequency of Replacement schedule, frequency of 

replacementreplacement
–– Type of aircraft, etcType of aircraft, etc
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SAS XML Manufacturing ExampleSAS XML Manufacturing Example--
22

Parts-related
XML files to a
server from 

suppliers and
specific 
airlines

Validate 
XML files
in accord 

with
schemas

making sure
they are 

well-formed.

SAS System
manipulation 

in accord 
with business

rules

Validated XML
Document(s)/

Schema

SAS® /XML
Map
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SAS XML Manufacturing ExampleSAS XML Manufacturing Example--
33

SAS System
manipulation 

in accord 
with business

rules

Validated XML
Document(s)/

Schema

SAS® /XML
Map

SQL database
(Oracle, DB2,

Teradata)

Audit/Error 
Reports-

XML files to 
Suppliers/

Airlines

Audit 
and 

Error Reports

XML files
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SAS XML SAS XML PharmaPharma ExampleExample--11

Main business driver for XML is the FDA Main business driver for XML is the FDA 
and a FDA warehouse called and a FDA warehouse called JanusJanus
The metadata basis for XML and clinical The metadata basis for XML and clinical 
studies is CDISC: studies is CDISC: www.cdisc.orgwww.cdisc.org
Metadata models:Metadata models:
–– ADaMADaM (Analysis Dataset Model)(Analysis Dataset Model)
–– ODM (Operational Data Model)ODM (Operational Data Model)
–– SDTM (Study Data Tabulation Model)SDTM (Study Data Tabulation Model)
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SAS XML SAS XML PharmaPharma ExampleExample--22

Standardization requirements of CDISCStandardization requirements of CDISC
–– Domains, e.g. dm, lb, Domains, e.g. dm, lb, aeae, , mhmh, ex, etc., ex, etc.
–– Standard variable names within each domainStandard variable names within each domain

Date variablesDate variables
Subject characteristicsSubject characteristics
AEAE’’s, baseline or started after first doses, baseline or started after first dose
SubSub--qualified variables not part of CDISCqualified variables not part of CDISC

–– SAS datasets are verticalSAS datasets are vertical
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SAS XML SAS XML PharmaPharma ExampleExample--33

Preparation of the submission datasets Preparation of the submission datasets 
follows a similar flow as presented for follows a similar flow as presented for 
manufacturing.manufacturing.
Main difference is that the XML files Main difference is that the XML files 
created are not continuously sent to the created are not continuously sent to the 
FDA, rather is done only for submissionFDA, rather is done only for submission
Future FDA req. of receiving XML files Future FDA req. of receiving XML files 
rather than transport V5 files.rather than transport V5 files.
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Simplified Simplified PharmaPharma Clinical Data Clinical Data 
FlowFlow

eDC or SAS 
database

SAS System
Creating SAS 

Datasets 
Conforming 

To 
CDISC 

Standards
(business

rules)

SAS CDISC
conforming 

Analysis 
Datasets

Submission
To 
FDA

Audit 
Reports

XML files,
Define.XML
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Common SASCommon SAS®®/XML Flow/XML Flow

Validated XML document (xml file + Validated XML document (xml file + 
schema)schema)
Industry specific business rulesIndustry specific business rules
MapperMapper file for bringing validated XML file for bringing validated XML 
documents into SASdocuments into SAS
Industry specific XML validation with Industry specific XML validation with 
schema rules in accord with W3Cschema rules in accord with W3C
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Creating an XML File from SASCreating an XML File from SAS

Sample techniquesSample techniques
–– Data stepData step
–– Proc TemplateProc Template
–– ODSODS
–– JAVAJAVA
–– PROC CDISCPROC CDISC
–– %DS2TREE%DS2TREE
–– %DS2CONST%DS2CONST
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XML Output requirements using these XML Output requirements using these 
Programming techniquesProgramming techniques

There must a beginning and end container There must a beginning and end container 
tag.tag.
All fields must have a beginning and end All fields must have a beginning and end 
tag.tag.
There needs to be an associated schema There needs to be an associated schema 
to interpret the XML fileto interpret the XML file
It must be wellIt must be well--formed, hierarchical, have formed, hierarchical, have 
a schema and in accord to the W3C and a schema and in accord to the W3C and 
specific Industry group standards.specific Industry group standards.
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Getting information on how to write Getting information on how to write 
an XML file from an XML file from SASSAS

The data step, Proc The data step, Proc Template,ODSTemplate,ODS, and , and 
JAVA are wellJAVA are well--documented and can be documented and can be 
found by found by ““googlinggoogling”” for the relevant terms for the relevant terms 
via the web. via the web. 
References at the end of this References at the end of this pptppt
presentation.presentation.
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PROC CDISCPROC CDISC

Pharmaceutical specific Pharmaceutical specific procproc developed developed 
for XML and handling related XML filesfor XML and handling related XML files
Using the CDISC standard for schemas, Using the CDISC standard for schemas, 
the proc can both read and write the proc can both read and write 
conforming XML files.conforming XML files.
Since the CDISC standards are evolving Since the CDISC standards are evolving 
and are being published with various and are being published with various 
versions, PROC CDISC is updated versions, PROC CDISC is updated 
accordingly.accordingly.
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An Example of Proc CDISCAn Example of Proc CDISC
--SAS stepsSAS steps

Subject
dataset

ODM
dataset

Study
dataset

Global Variables
dataset

Metadata
Version

DM
dataset

Sort the
dataset Proc CDISC

DM.XML



4040

In SASIn SAS--((origorig dm)dm)
/* Data to create the needed DM data set *//* Data to create the needed DM data set */

data data orig_dmorig_dm; ; 
infileinfile datalinesdatalines dlmdlm='|';='|';
length length studyidstudyid $20 $20 usubjidusubjid $40 $40 siteidsiteid $10 $10 subjidsubjid $25 domain $2 $25 domain $2 rfstdtcrfstdtc $16$16

brthdtcbrthdtc $16 $16 dmdtcdmdtc $16 $16 ageuageu $6 country $13 arm $16 sex $1 $6 country $13 arm $16 sex $1 rfendtcrfendtc $16 race $9;$16 race $9;
input  input  studyidstudyid :$20. :$20. usubjidusubjid :$40. :$40. siteidsiteid :$10. :$10. subjidsubjid :$25. domain $2. :$25. domain $2. 

rfstdtc:$16. rfstdtc:$16. brthdtcbrthdtc :$16. :$16. dmdtcdmdtc age age ageuageu :$6. :$6. dmdydmdy country :$13. arm :$16.country :$13. arm :$16.
armcdarmcd sex $1. sex $1. rfendtcrfendtc :$16. race :$9.;:$16. race :$9.;

datalinesdatalines; ; 
XT802|802101001|101|802101001|DM|2003XT802|802101001|101|802101001|DM|2003--0101--10T12:52|197510T12:52|1975--0202--26|200326|2003--0101--

10|27|YEARS|1|United 10|27|YEARS|1|United States|DrugStates|Drug B|1|M|2003B|1|M|2003--0404--12T10:00|CAUCASIAN12T10:00|CAUCASIAN
…………..
;;
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In SASIn SAS--(ODM)(ODM)

/* PROC CDISC code to export *//* PROC CDISC code to export */
data data odmodm;;
ODMVersionODMVersion = "1.2";= "1.2";
fileOIDfileOID = "2004= "2004--0909--15 Transfer";15 Transfer";
FileTypeFileType = "Snapshot";= "Snapshot";
Description = "DM SDTM v 3.1";Description = "DM SDTM v 3.1";

run;run;
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In SASIn SAS--(Study dataset)(Study dataset)

data data studystudy;;
StudyOIDStudyOID = "TRIAL56505";= "TRIAL56505";

run;run;
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In SASIn SAS--((GlobalVariablesGlobalVariables))

data data globalvariablesglobalvariables;;
StudyNameStudyName = "Trial 56505";= "Trial 56505";
StudyDescriptionStudyDescription = "Trial 56505 = "Trial 56505 -- Study of Study of 
Infectious Agent";Infectious Agent";

ProtocolNameProtocolName = "TRIAL56505";= "TRIAL56505";
run;run;
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In SASIn SAS--((metadataversionmetadataversion))

data data metadataversionmetadataversion;;
MetadataVersionOIDMetadataVersionOID = "SDTMv3.1";= "SDTMv3.1";
Name = "Some Metadata Version Name";Name = "Some Metadata Version Name";

run;run;
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In SASIn SAS--(DM dataset)(DM dataset)

data dmdata dm;;
length __STUDYOID __METADATAVERSIONOIDlength __STUDYOID __METADATAVERSIONOID

__STUDYEVENTOID __STUDYEVENTREPEATKEY __SUBJECTKEY __FO__STUDYEVENTOID __STUDYEVENTREPEATKEY __SUBJECTKEY __FORMOIDRMOID
__FORMREPEATKEY__FORMREPEATKEY
__ITEMGROUPOID __ITEMGROUPREPEATKEY __TRANSACTIONTYPE $__ITEMGROUPOID __ITEMGROUPREPEATKEY __TRANSACTIONTYPE $ 100.;100.;

set set orig_dmorig_dm;;

retain __STUDYOIDretain __STUDYOID "TRIAL56505""TRIAL56505"
__METADATAVERSIONOID "SDTMv3.1"__METADATAVERSIONOID "SDTMv3.1"
__STUDYEVENTOID__STUDYEVENTOID ""SE.MyEventSE.MyEvent""

__STUDYEVENTREPEATKEY__STUDYEVENTREPEATKEY ""SE.MyEventSE.MyEvent""
__FORMOID__FORMOID ""FD.MyFormFD.MyForm""

__FORMREPEATKEY__FORMREPEATKEY ""FD.MyFormFD.MyForm""
__ITEMGROUPOID__ITEMGROUPOID "IG.DM""IG.DM"
__ITEMGROUPREPEATKEY "0000"__ITEMGROUPREPEATKEY "0000"
__TRANSACTIONTYPE    "Insert";__TRANSACTIONTYPE    "Insert";
__SUBJECTKEY = __SUBJECTKEY = usubjidusubjid;;

run;run;
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In SASIn SAS--(Sort DM)(Sort DM)

proc sort data=proc sort data=dmdm;;
by __SUBJECTKEY;by __SUBJECTKEY;

run;run;



4747

In SASIn SAS--(Proc CDISC)(Proc CDISC)
filename filename xmloutxmlout "C:"C:\\Documents and SettingsDocuments and Settings\\DonDon\\DesktopDesktop\\dm.xmldm.xml";";

proc proc cdisccdisc
model=model=odmodm write=write=xmloutxmlout;;
odmodm data = data = work.work.odmodm;;
studystudy data = data = work.work.studystudy;;
globalvariablesglobalvariables data = data = work.work.globalvariablesglobalvariables;;
metadataversionmetadataversion data = data = work.work.metadataversionmetadataversion;;
clinicaldataclinicaldata data = data = work.work.DMDM

domain = "DM"domain = "DM"
origin = "My origin = "My PharmaPharma""
purpose = "To transfer my trial data"purpose = "To transfer my trial data"
name = "Demographics"name = "Demographics"
comment = "Patient Demographics";comment = "Patient Demographics";

run;

Datasets created 
in prior steps

run;
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Final XML DM.XMLFinal XML DM.XML--11
<?xml version="1.0" encoding="windows<?xml version="1.0" encoding="windows--1252" ?> 1252" ?> 
-- <!<!---- Clinical Data Interchange Standards Consortium (CDISC) OperatioClinical Data Interchange Standards Consortium (CDISC) Operational Data Model nal Data Model 

(ODM) for clinical data interchange You can learn more about CDI(ODM) for clinical data interchange You can learn more about CDISC standards SC standards 
efforts at http://efforts at http://www.cdisc.org/standards/index.htmlwww.cdisc.org/standards/index.html ----> > 

-- <ODM <ODM xmlnsxmlns="="http://www.cdisc.org/ns/odm/v1.2http://www.cdisc.org/ns/odm/v1.2" " 
xmlns:dsxmlns:ds="="http://www.w3.org/2000/09/xmldsig#http://www.w3.org/2000/09/xmldsig#" " 
xmlns:xsixmlns:xsi="="http://www.w3.org/2001/XMLSchemahttp://www.w3.org/2001/XMLSchema--instanceinstance" " 
xsi:schemaLocationxsi:schemaLocation="="http://www.cdisc.org/ns/odm/v1.2 ODM1http://www.cdisc.org/ns/odm/v1.2 ODM1--22--0.xsd0.xsd" " 
ODMVersionODMVersion="="1.21.2" " FileOIDFileOID="="20042004--0909--15 Transfer15 Transfer" " FileTypeFileType="="SnapshotSnapshot" " 
Description="Description="DM SDTM v 3.1DM SDTM v 3.1" " AsOfDateTimeAsOfDateTime="="20072007--0808--06T17:51:4706T17:51:47" " 
CreationDateTimeCreationDateTime="="20072007--0808--06T17:51:4706T17:51:47" " SourceSystemSourceSystem="="SAS 9.1 PROC CDISCSAS 9.1 PROC CDISC" " 
SourceSystemVersionSourceSystemVersion="="9.01.01M3P02022006 2.15.429.01.01M3P02022006 2.15.42">">

-- <Study OID="<Study OID="TRIAL56505TRIAL56505">">
-- <!<!---- GlobalVariablesGlobalVariables is a REQUIRED section in ODM markup is a REQUIRED section in ODM markup ----> > 
-- <<GlobalVariablesGlobalVariables>>

<<StudyNameStudyName>>Trial 56505Trial 56505</</StudyNameStudyName> > 
<<StudyDescriptionStudyDescription>>Trial 56505 Trial 56505 -- Study of Infectious AgentStudy of Infectious Agent</</StudyDescriptionStudyDescription> > 
<<ProtocolNameProtocolName>>TRIAL56505TRIAL56505</</ProtocolNameProtocolName> > 
</</GlobalVariablesGlobalVariables>>
<<BasicDefinitionsBasicDefinitions /> /> 
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Final XML DM.XMLFinal XML DM.XML--2, a look at one subject2, a look at one subject
(some data removed)(some data removed)

-- <<SubjectDataSubjectData SubjectKeySubjectKey="="802101001802101001">">
-- <<StudyEventDataStudyEventData StudyEventOIDStudyEventOID="="SE.MyEventSE.MyEvent" " 

StudyEventRepeatKeyStudyEventRepeatKey="="SE.MyEventSE.MyEvent">">
-- <<FormDataFormData FormOIDFormOID="="FORM.FD.MyFormFORM.FD.MyForm" " 

FormRepeatKeyFormRepeatKey="="FD.MyFormFD.MyForm">">
-- <<ItemGroupDataItemGroupData ItemGroupOIDItemGroupOID="="IG.DMIG.DM" " 

ItemGroupRepeatKeyItemGroupRepeatKey="="00000000">">
<<ItemDataItemData ItemOIDItemOID="="ID.studyidID.studyid" Value="" Value="XT802XT802" /> " /> 
<<ItemDataItemData ItemOIDItemOID="="ID.usubjidID.usubjid" Value="" Value="802101001802101001" /> " /> 
<<ItemDataItemData ItemOIDItemOID="="ID.siteidID.siteid" Value="" Value="101101" /> " /> 

</</ItemGroupDataItemGroupData>>
</</FormDataFormData>>
</</StudyEventDataStudyEventData>>
</</SubjectDataSubjectData>

Note that tags 
have a start 
and an end

>
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SAS XML output:SAS XML output:
%DS2TREE & %DS2CONST%DS2TREE & %DS2CONST

While the main objective of these two While the main objective of these two 
macros is to create GUImacros is to create GUI--based applets based applets 
diagrams, there are diagrams, there are parmaetersparmaeters in each of in each of 
these macros for creating XML files.these macros for creating XML files.
For example,%DS2Tree XML For example,%DS2Tree XML parmsparms
include:include:
–– XmltypeXmltype
–– MakexmlMakexml=Y=Y
–– XmlfileXmlfile
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Concluding RemarksConcluding Remarks

Representing the hierarchical nature of Representing the hierarchical nature of 
XML in SAS datasets/tablesXML in SAS datasets/tables
–– XML XML mappermapper
–– Data stepData step
–– XML engineXML engine
–– 33rdrd party XML toolsparty XML tools
–– W3C consortiumW3C consortium
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Concluding RemarksConcluding Remarks
(continued)(continued)

Manipulate XML file data within the SAS Manipulate XML file data within the SAS 
system in accordance to a set of business system in accordance to a set of business 
rulesrules
–– Depends upon the Industry group and Depends upon the Industry group and 

applicationapplication
–– Desired output affects the manipulation of the Desired output affects the manipulation of the 

SAS representation of the XML data.SAS representation of the XML data.
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Concluding RemarksConcluding Remarks
(continued)(continued)

SAS and representative nonSAS and representative non--SAS tools are SAS tools are 
available to facilitate XML file handlingavailable to facilitate XML file handling
–– XML XML MapperMapper
–– AltovaAltova xmlspyxmlspy editoreditor
–– oXygenoXygen XML editor XML editor 
–– Exchanger XML editorExchanger XML editor
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Concluding RemarksConcluding Remarks
(continued)(continued)

Creating an XML output file from SASCreating an XML output file from SAS
–– Data step (put @Data step (put @’’s)s)
–– ODSODS
–– Proc TemplateProc Template
–– Proc CDISCProc CDISC
–– %DS2Tree/%DSCONST%DS2Tree/%DSCONST
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