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Agenda 

§  Introduction to the SAS® Clinical Standards Toolkit (CST) 

§  CDISC - Operational Data Model (ODM) 

§  SAS® Clinical Standards Toolkit and ODM 
§  SAS Data Model for ODM 
§  Generic CST process 
§  Reading and Writing ODM 
§  Validating ODM 
§  Clinical Data in ODM 
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What is the  
SAS Clinical Standards Toolkit (CST)? 
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What is the SAS Clinical Standards Toolkit? 

§  Framework to primarily support Clinical Research 
activities. 

§  Initially focusing on standards as defined by CDISC, but 
not limited to CDISC. 

§  Designed as an integral part of Clinical Data 
Integration (CDI), but is available to all SAS users as 
open source SAS Macros and metadata. 

§  Designed to supersede PROC CDISC 

§  Framework: designed to customize and extend 
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What is the SAS Clinical Standards Toolkit? 

§  A collection of metadata and "tools", providing an initial 
set of standards and functionality that is evolving and 
growing with updates and releases. 

§  Provides SAS representation of published standards as 
SAS data sets and catalogs 
§  Contents standards: SDTM, ADaM 
§  XML standards: Define-XML and ODM 
§  Controlled Terminology 
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What is the SAS Clinical Standards Toolkit? 

Supported CDISC standards in Toolkit 1.4: 

§ SDTM 1.3.1 and 3.1.2 

§ ADaM 2.1 1 (ADSL, Basic Data Structure and Analysis 
Results Metadata templates;  
v1.1 of the ADaM validation checks) 

§ CRT-DDS 1.0 (define.xml – Create / Import / Validate) 

§ ODM 1.3.0   -  Read / Write / Validate 

§ NCI CDISC Controlled Terminology (April 2011) 
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SAS Clinical Standards Toolkit 1.4 (Q4 2011) 
§  Supported with SAS 9.3 on the following operating 

systems: 
§  Windows 32  
§  Windows for x64  
§  Linux for x64  
§  Solaris SPARC  
§  Solaris AMD  
§  HP-UX Itanium 

§  Separately orderable component 

§  Available at no additional charge to currently licensed 
SAS customers.  

§  Contact your SAS Account Representative concerning 
availability. 
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Operational Data Model ODM 
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Operational Data Model (ODM) 

§  XML standard published by CDISC 

§  Support data interchange and archive 

§  Represent an entire clinical study 
§  Study metadata, administrative metadata, reference data,  

subject data 

§  Comply with 21 CFR Part 11 (and associated regulatory 
requirements) 

§  Designed to be compatible with clinical data applications 

§  Platform and Vendor neutral 



10 

 
Copyright © 2011, SAS Institute Inc. All rights reserved. 

Operational Data Model (ODM) 
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Operational Data Model (ODM) 
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Operational Data Model (ODM) 
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Operational Data Model (ODM) 

§  Extensible by design 

§  Foundation for other CDISC production standards: 
§  Define-XML  (CRT-DDS , define.xml) 
§  SDM-XML  (Study Design Model) 
§  ODM-CT-XML  (Controlled Terminology in ODM) 

§  (to follow:  CDASH-ODM,   xxx-ODM)  
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Operational Data Model (ODM) 

§  Foundation for Define-XML 
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Operational Data Model (ODM) 

§  Foundation for SDM-XML  (Study Design Model) 
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Operational Data Model (ODM) 

§  Foundation for ODM-CT-XML 



17 

 
Copyright © 2011, SAS Institute Inc. All rights reserved. 

SAS Data Model for ODM 
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SAS Data Model for ODM 
§  ODM in XML has a deep hierarchy and many relations  
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SAS Data Model for ODM 
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SAS Data Model for ODM 
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SAS Data Model for ODM 
§  SAS Clinical Standards Toolkit v1.4 provides data model 

that represents the ODM Version 1.3.0 format in 66 SAS 
data sets 

§  Patterned to match the XML element and attribute 
structure of the ODM XML format 

§  XML element à table,  XML attribute à column 



23 

 
Copyright © 2011, SAS Institute Inc. All rights reserved. 

SAS Data Model for ODM 
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SAS Data Model for ODM 
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SAS Data Model for ODM 
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CST Framework 
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CST Framework 

Consists of two distinct pieces (default installation): 
§  The components that are installed as part of SAS Foundation 

and shared files. (SAS Macros, Java JAR files, etc.) 
» SASROOT:\ClinicalStandardsToolkitFramework\... 
» SASROOT:\SASClinicalStandardsToolkitCRTDDS10\... 
» SASROOT:\SASClinicalStandardsToolkitODM130\... 
» SASROOT:\SASFoundation\9.3\cstframework\sasmacro 
 

§  The global standards library  
» C:\cstGlobalLibrary\... 
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CST Framework 

The Global Standards Library is created during installation. 
A series of directories are created here: 
§  /metadata : contains data sets that have information about the 

registered standard versions. 
§  /schema-repository : contains schemas for XML-based 

standards that are supported 
§  /standards : contains directories for each of the supported 

standards. 
§  /xsl-repository : contains directories and XSL files used in 

reading and writing XML files. 
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CST Framework 
The Global Standards Library  

For XML 
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CST Framework 
SASROOT (read-only …) 
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CST Metadata Files 
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SAS Clinical Standards Toolkit Metadata 

Toolkit provides and uses a series of metadata files to 
support basic core functions of the toolkit. 

 
Standards    Validation_Master (Validation_Control) 

StandardSASReferences   Reference_Tables (Source_Tables) 

Standardlookup    Reference_Columns (Source_Columns) 

SASReferences    Validation_Metrics 

Properties    Validation_Results   

Messages 
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SAS Clinical Standards Toolkit Metadata 
The SASReferences data set is the “brain center” of the 
Toolkit. Used to tell Toolkit where things are located. Can 
be created by the user or generated through the Toolkit. 
Many users will create their own SASReferences data set.  
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SAS Clinical Standards Toolkit Metadata 
Property files (i.e. initialize.properties) set default 
preferences for each process. Properties are a series of 
name-value pairs that are translated into global macro 
variables available for the duration of a Toolkit process. 
Invoked by the cst_setProperties macro. 
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SAS Clinical Standards Toolkit Metadata 
Messages data sets are used to store information about 
the framework and standards validation checks. There are 
framework messages (CST prefix) and standards 
validation messages (e.g CRT prefix) 
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SAS Clinical Standards Toolkit Metadata 
Results data set. Each Toolkit process generates a results 
data set that can optionally be persisted beyond the SAS 
session based on SASReferences data set settings. Each 
results data set captures the outcome of specific process 
actions, using the messages data sets to standardize 
output. 
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SAS Clinical Standards Toolkit Metadata 
Validation_Master & Validation_Control 

Validation_master contains ALL standard specific validation 
information. Validation_control contains study specific 
validation information and is created from validation_master. 
The “brain center” of the Toolkit validation process. 
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SAS Clinical Standards Toolkit Metadata 
Reference_Tables & Source_Tables 

Reference_tables contains ALL standard specific table 
information. Source_tables contains study specific table/
domain information and is created from reference_tables. 
Determines tables to be validated. For ODM, information 
comes from the ODM SAS Data Model. 
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SAS Clinical Standards Toolkit Metadata 
Reference_Columns & Source_Columns 

Reference columns contains all standard specific table/
domain column information. Source_columns contains 
study specific table/domain column information and is 
created from reference_columns. Determines columns to be 
validated. For ODM, information comes from the ODM SAS 
Data Model. 
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Toolkit Processes 
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CST typical program 
§  Define global macro variables ("properties") 

§  %LET statements 
§  %cst_setStandardProperties(_cstStandard=CST-

FRAMEWORK,_cstSubType=initialize); 

§  Define inputs / outputs  
(libnames, filenames, SAS autocall macros, …) 
§  1. Create SASReferences dataset 
§  2. %cstutil_processsetup(); 

(default: use WORK.SASReferences 

§  Run process specific macro:  
%odm_read 
%odm_write 
%odm_validate 
%odm_xmlvalidate 
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Reading and writing ODM XML files 
§  Reading and writing ODM XML uses an intermediate 

'flat' XML Cube 

§  This 'flat' XML Cube can be easily transformed to  
the 2-dimensional SAS data sets 
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Reading and writing ODM XML files 
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Reading and writing ODM XML files 
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Reading and writing ODM XML files 



 
Copyright © 2011, SAS Institute Inc. All rights reserved. 

ODM 

cube 

ODM 
SAS data 

SAS XML 
Mapper 

%cstutl_writeodmcubexml(); 
(DATA _NULL_) 

Java 

Java 
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Reading clinical data from ODM 
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Validating ODM XML files 
§  Schema Validation: against ODM XML file 

§  %odm_xmlvalidate(); 

§  Validating the SAS data set representation 
§  %odm_validate(); 
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Validating ODM XML files 
§  Schema Validation: against ODM XML file 
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Validating ODM XML files 
§  Schema Validation: against ODM XML file 

§  This file can still be READ, but the 'invalid' Itemdef will 
be ignored. 
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Validating the SAS data set representation 
§  Validating the SAS representation: %odm_validate(); 
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Validating the SAS data set representation 
§  Validating the SAS representation: %odm_validate(); 
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Questions ? 


