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ABSTRACT  

As programmers, many of us have spent hours reviewing SDTM/ADaM standards and implementation guides to 
generate “compliant” CDISC SAS data sets. However, there is an easier way to ensure compliance with CDISC 
standards, including SDTM, ADaM, Define.xml, and others. 

OpenCDISC® is an open source community which is focusing on creating frameworks and tools for the 
implementation and advancement of CDISC Standards.  OpenCDISC® has created a CDISC Validator which will 
eliminate the need for individuals to develop their own custom processes in order to ensure that their CDISC models 
are compliant with CDISC standards.  By taking common validation rules, OpenCDISC® has developed an open-
source tool which is freely available and of commercial-quality to ensure data compliance with CDISC models such 
as SDTM, ADaM and Define.xml.   The validation rules for each standard have been pooled into a CDISC Validation 
Rules Repository, providing users with a central listing.  The listing is easy to use, modify and adapt. 

In this Hands-On Training, we are going to briefly describe a few of the key terms (SDTM, ADaM, Define.xml) and 
investigate the use of OpenCDISC Validator to perform the validation of SDTM, ADaM and define.xml.   

 

INTRODUCTION 

Before discussing the details of OpenCDISC, a quick overview of CDISC (Clinical Data Interchange Standards 
Consortium) is merited.  Over the past few years CDISC has become common terminology in our workplace and we 
have started to use CDISC standards in our work more and more.  The CDISC standards provide data consistency 
across the spectrum and this standardization has helped streamline drug development.   

In this paper, we are going to concentrate on the SDTM, ADaM, and define.xml CDISC standards.  SDTM (Study 
Data Tabulation Model) is the content standard of case report form data tabulations from clinical research studies.  
ADaM (Analysis Data Model) is the content standard of analysis datasets.  Define.xml (Case Report Tabulation Data 
Definition Specification (CRTDDS)) is an XML-based content and format standard which contains the specifications 
for data definitions for CDISC SDTM datasets.   

When we create SDTM files, ADaM files, and/or define.xml, we must make sure that they are compliant with CDISC 
standards.  We must check our work.  How is this done?  The task is usually done by double programming (at least in 
the case of SDTM and ADaM files); the re-creation of the files by an independent programmer and comparing the two 
sets of results.  This is no simple task.   It requires a lot of time and a lot of reconciliation between the production 
programming and the validation programming in order to make sure there is compliance with CDISC standards.  And, 
once this process is complete, how can we guarantee 100% compliance?  The individualized validation process for 
compliance with the CDISC standards is not a standardized task; each of us develops our own ways of validating our 
files.     

Here is where OpenCDISC comes into the picture.  OpenCDISC has created a CDISC Validator which will eliminate 
the need for individuals to develop their own custom processes.  The OpenCDISC Validator ensures that your CDISC 
models are compliant with CDISC standards.  OpenCDISC has taken common validation rules and pooled them into 
a CDISC Validation Rules Repository providing users with a central listing.  The Validator is free and easy to use.  

USING THE OPENCDISC VALIDATOR 

The validator requires Java Runtime Environment (JRE) version 1.6 or higher and 2GB system RAM.  Download the 
OpenCDISC validator from http://www.opencdisc.org, click on the OpenCDISC Validator link [select v1.4.1 for the 
most recent release or select a previous release] and unzip to your chosen directory.  Detailed installation directions 
are provided on the website. 

 

http://www.opencdisc.org/
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Figure 1. The OpenCDISC download page 

Once the validator has been downloaded and unzipped, it is ready to use. 

 

VALIDATING SDTM FILES 

Step 1:  Open the ‘opendisc-validator’ folder. 

Step 2:  Double click on the ‘client.bat’ file.  This will bring up the OpenCDISC Validator window: 

 

Figure 2. The OpenCDISC interface 

Step 3:  For the question “What would you like to do?’ select ‘Validate Data’.   

Step 4:  Choose the Standard (the default is SDTM).  For this example, we chose SDTM. 
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Step 5:  Choose the Format (the default is XPORT).  Note that the SDTM files must be in SAS® Transport (XPORT) 
or a delimited file.  If you select ‘delimited’, then you can specify a delimiter.  The default delimeter is a ‘|’ (vertical 
pipe).  The validator cannot process regular SAS datasets. 

Step 6:  Choose the source data by clicking on the Browse button on the right hand side.  The following window will 
appear once you change the directory to a location that contains SAS XPT files: 

 

Figure 3. The dataset-selection dialog 

Step 7: Highlight the SDTM file or files you want to check.  Note that the file(s) you have selected will be listed in the 
File Name location.   

 

Figure 4. The dataset-selection dialog during file selection 

Step 8:  Click Open.  The OpenCDISC validator window will appear with the file(s) you have selected in the Source 
Data field. 

 

Figure 5. The dataset-selection dialog after file selection 
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Step 9:  Choose the configuration.  The default for SDTM files is sdtm-3.1.2.xml. 

Step 10:  Choose the report format.  The default is Excel. 

 

Figure 6. The Report Format selection 

 

Step 11:  Choose the CDISC CT (Controlled Terminology) version you want to work with.  The default is the most 
recent version.   

 

Figure 7. The Controlled Terminology selection 

The 1.4 version of the validator currently ships with SDTM terminologies of 2012-12-21, 2012-08-03 and 2012-06-29.  
However, since CDISC Controlled terminology has variable release dates through out the year, there may be a need 
to update the Controlled terminology.  Downloading the most recent version is simple.  Refer to the OpenCDISC 
instructions at http://www.opencdisc.org/configuring-opencdisc-validator-cdisc-controlled-terminology under the 
‘Adding CDISC CT versions for validation’ for complete instructions. 

Step 12:  In this example, we are now ready to start the validation of the AE and CM SDTM files.  Click the start 
button. Note that the number of datasets that have been processed is captured in the Progress status bar: 

 

Figure 8. The Progress window 

 

When the validation is complete, you will receive an information window providing you with how long it took for the 
validator to run, the number of records examined, the number of datasets validated, the number of messages 
generated and the number of checks performed: 

  

Figure 9. The validation summary report 

http://www.opencdisc.org/configuring-opencdisc-validator-cdisc-controlled-terminology
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Step 13: At this point, you may choose to view the report or start a new session.  Choose ‘View Report’.  The report 
will consist of 4 tabs within the Excel document:  Dataset Summary, Issue Summary, Details and Rules. 

 

The Dataset Summary tab provides a brief overview of what was encountered by the validator.    

 

Figure 10. The Dataset Summary window 

The report highlights what the validation encountered.  In this example, it is reporting issues found in the two files, AE 
and CM.  These are the only two files we requested to be validated.  In the Dataset Summary tab, we can see the 
number of records, errors, warnings and notices that were generated for each of the files.  For example, the AE file 
contains 4 errors, 11 warnings and 9 notices.  Looking at the CM file, we can see the number of errors is much higher 
with a report of 597 errors, 382 warnings and 38 notices.  It can be bit daunting to see so many errors being reported, 
but perhaps there is a general issue with the file that is being duplicated across multiple observations.  To investigate 
this further, we can look on the Issue Summary tab.  
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The Issues Summary tab provides a break down of the type of rules that have issues and how many have been 

reported by source.  In the screenshot below the GLOBAL and AE errors, warnings and notices can be seen.  And if 
you were able to scroll down, you would also see the DM issues.  The Issues Summary tab provides a bit more detail 
as to what is being reported with each file. 

 

Figure 11. The Issue Summary window 

 

The Details tab provides us just that…the details.  Each error or warning message has been expanded.  In the 

second screen shot below, you can see which domain is affected and within that domain which variables, values, the 
specific rule ID, the message, the category and severity of the message.  

 If the Details tab does not provide enough insight on the error/warning/notice being generated, you can click on the 
Rules tab to see a list of all rules or just click on the Rules ID link on the Details tab for the specific message that 
needs to be investigated. 

 

 

Figure 12. The Details Tab Rule ID 
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Figure 13. The Details window 

 

And finally, the Rules tab shows us the standard checks implemented by the validator.  The error report points to 
those rules that we need to review and learn about.  It narrows down the large volume of SDTM concepts and kind 
of acts like a self-directed CDISC 'training'. The screen shot below shows a small sample of some of the rules with 
their descriptions. 
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Figure 14. The Rules window 

With the information obtained from the OpenCDISC validator, the user can now go back to the production SDTM file 
and correct any issues the validator has flagged. 

 

VALIDATING ADAM FILES 

The steps needed for validating ADaM files are very similar to those needed for SDTM validation: 

Step 1:  Open the ‘opendisc-validator’ folder. 

Step 2:  Double click on the ‘client.bat’ file.  This will bring up the OpenCDISC Validator window. 

Step 3:  For the question ‘What would you like to do?’ select ‘Validate Data’.   

Step 4:  Choose the Standard (the default is SDTM).  For this example, we chose ADaM. 

Step 5:  Choose the Format (the default is XPORT).   

Step 6:  Choose the source data by clicking on the Browse button.   

Step 7:  Highlight the ADaM file or files you want to check. Please note that the validator requires the DM and TS 
SDTM file to do cross checks so it’s a good idea to include the DM and TS xpt files at this point. 

Step 8:  Click Open.  The OpenCDISC validator window will appear with the files or files you have selected in the 
Source Data field. 

Step 9:  Choose the configuration.  Select ‘config-adam-1.0.xml’.  This is the default for ADaM files, and currently 
your only choice. 

Step 10:  Choose the report format.  The default is Excel. 

Step 11:  Choose the CDISC CT (Controlled terminology) version.  The default is the most recent version that was 
available at the release time of the validator.  If newer CDISC CT is needed, you will need to download that version.  
See step 11 in the SDTM explanation above for instructions on how to download newer CDISC CT versions. 

Step 12:  Once you have selected (steps 6 -8) which file(s) needs validation, click the Start button. 

 

Figure 15. The Open CDISC interface choosing ADaM validation 
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When the validation is complete, you will receive the information window providing you the same type of summary 
information as when we ran the STDM file validation.   

 

Figure 16. The summary report generated for the ADaM validation 

 

Step 12: At this point, you may choose to view the report or start a new session.  Choose ‘View Report’.  As with the 
SDTM validation, the ADaM validation provides a similar OpenCDISC Validator Report containing 4 tabs:  Dataset 
Summary, Issue Summary, Details and Rules. 

 

Figure 17. The Dataset Summary for the ADaM validation 
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Figure 18. The Issues Summary for the ADaM validation 

 

Figure 19. The Details tab for the ADaM validation 

 

INTERPRETING THE OPENCDISC VALIDATOR OUTPUT 

As we have seen, for both SDTM and ADaM files, the OpenCDISC Validator generates the same type of report.  In 
the examples above, we requested that our report be put into Excel format.  Within the Excel spreadsheet, the 
validator generated four information tabs, providing different levels of information on each tab.  However, prior to 
viewing the report, the validator provides some feedback as to what it has encountered.  This synopsis of the 
validation report gives the number of records that were read, the number of messages that were generated, and the 
number of checks that were performed.  The number of messages generated can be a bit overwhelming and is really 
not very helpful in telling you what issues you have in your files.  So, you need to take a closer look by viewing each 
of the report tabs generated by the validator.   

The Dataset Summary tab gives an overview of the issues encountered in the validation.   Looking at the CM file, we 
see that 597 error and 585 warning messages were generated.  That is a lot of errors and warnings, let’s take a 
closer look. 

 

Figure 20. The Dataset Summary - interpreting OpenCDISC 

 

The Issue Summary tab provides a bit more detail.  Breaking down the Error messages and Warning messages by 
type.   
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Figure 21. The Issues Summary - interpreting OpenCDISC 

 

Looking at the first error message (Rule ID: SD0035), we see that the validator found 589 occurrences for a missing 
value for CMDOSU.  Now we are starting to zoom in on the problem. The Details tab provides a description of the 
SDTM compliance check.  Searching for Rule ID SD0035 we quickly determine that the value for our CMDOSU 
variable is missing and must be populated when –DOSE, --DOSTXT or –DOSTOT is provided. 

 

Figure 22. The Rules tab - interpreting OpenCDISC 

 

Now knowing what the problem is, let’s look at our SDTM CM file: 

 

Figure 23. Dataset screen shot - interpreting OpenCDISC 

 

Here we can see that subject 40010007 is missing CMDOSU when CMDOSTXT is actually populated.  And the rule 
states that CMDOSU should not be blank if CMDOSTXT is populated.  So now we can go back to the production 
program and make the correction or contact the data management team with a potential data issue so that it can be 
corrected in the SDTM data. 

The Rules tab is a for-your-information tab.  It reports all of the validator rules by ID and provides the message, 
description, category and type for each one. 

Let’s look at another error message.  This one is located in the DM file: 

 

Figure 24. Investigating an error in the DM file - interpreting OpenCDISC 

We can see that the DM variable RACE is too long for the actual data and by reviewing the Details tab, we find that 
the variable length can be shortened by 25 characters (Variables: Excess and Values: 25). 
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Figure 25. The Details Summary - interpreting OpenCDISC 

To keep file size to a minimum, CDISC standards suggest that all variables should be assigned a length based on the 
actual data. This CDISC standard for this rule is outlined on the Rules tab (Figure 26).  

 

 

Figure 26. The Rules tab - interpreting OpenCDISC 

 

Checking the DM dataset, we find that the variable RACE is in fact longer than it needs to be.  The maximum length 
for RACE is about 30 characters and it has been defined as 50.  Adjusting the length of the variable RACE will get rid 
of the error message. 

                 

Figure 27. Screen shot of the DM file (variable view and formatted view) - interpreting OpenCDISC 

 

Running the validator to check the AE, CM and EG SDTM files, we get the following report: 

 

Figure 28. Global errors - interpreting OpenCDISC 
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This time, let’s focus on the GLOBAL errors, of which there are two.  The ISSUES summary tab tells us where the 
errors are located.  

 

Figure 29. The Issues Summary/Global errors - interpreting OpenCDISC  

 

Investigating the first error that is reflected in the DM file, Rule ID SD1020 tells us that the DM file must be included in 
every submission.  So to get rid of this global error message, include the DM file as one of the files to be checked by 
the validator.  Also, if we investigate the global error on the TS file, you will find that it too must be included in every 
submission.   To get rid of these two errors, make sure that these files are included. 

 

Figure 30. The Rules tab/Global errors - interpreting OpenCDISC  

 

Let’s look at one more error.  This one is found in the EG file: 

 

Figure 31. The EG file/Global errors - interpreting OpenCDISC  

Rule ID CT085R refers to an issue with the code list.  The details tab explains what the problem is: 

 

Figure 32. The Rule ID for the CT0085R/Global errors - interpreting OpenCDISC  
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Our EG file contains the following values for EGTEST and EGTESTCD: 

 

Figure 33. EG data screen shot/Global errors - interpreting OpenCDISC  

 

Searching through the code list, we see that EGTESTCD=ABNORM is not in the list. Now the decision to keep the 
variable as is, or make a correction needs to be made.  In this example, we ended up keeping 
EGTESTCD=ABNORM as part of the EG domain and ignored the error message. 

 

Figure 34. CDISC SDTM Controlled Terminology - interpreting OpenCDISC  
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CUSTOMIZING THE OPENCDISC VALIDATOR 

There may be occasions when the default OpenCDISC validator options are not enough or appropriate.  Our team 
recently ran across a situation where they were using an amended version of SDTM.  In order to properly validate the 
SDTM files, the team had to track down and load files from a prior release and copy them into the OpenCDISC install 
directory before they could properly validate their SDTM files. 

Rules may be added, modified and/or deleted, MedDRA versions may be changed, and CDISC CT selected to 
whatever your specifications are.  The details for customizing OpenCDISC are beyond the scope of this paper, but 
keep in mind that it is customizable and you can create a validator that suits your needs.  For more information on 
customizing the validation framework, check out the OpenCDISC site:  
http://www.opencdisc.org/projects/validator/opencdisc-validation-framework. 

 

CREATING DEFINE.XML 

The OpenCDISC Validator can also generate DEFINE.XML.  Don’t get too excited, the validator is only able to 
generate a DEFINE.XML shell.  This is because the DEFINE.XML is created using the SDTM metadata and not all of 
the information needed for the document is found in the metadata.  However, it is worth seeing what the validator can 
do for you. 

 From the OpenCDISC Validator window perform the following steps. 

Step 1:  From the ‘What would you like to do?’ prompt, choose ‘Generate Define.xml’. 

 

Figure 35. The OpenCDISC interface  - Generate Define.xml 

 

Step 2:  Choose the Source Format. For this example we are using the default, XPORT. 

Step 3:  Choose the file(s) you want to create define.xml for using the Browse button.   

Step 4:  Choose the Configuration.  We are using ‘config-sdtm-3.1.2.xml’ for this example. 

Step 5:  Select the folder where you want to save the define.xml file. 

Step 6:  Click on Start. 

http://www.opencdisc.org/projects/validator/opencdisc-validation-framework


SDTM, ADaM and define.xml with OpenCDISC
®
  

 

16 

 

Figure 36. The OpenCDISC interface file selection  - Generate Define.xml 

When the define.xml file has been generated, the following information screen will appear: 

 

Figure 37. The OpenCDISC summary report - Generate Define.xml 

 

Step 7:  Choose ‘View Define’ to see the newly created define.xml file.  

In this example, 3 SDTM files were selected:  DM, AE and PE.  Below is some of the XML output.  Note that some 
study and organization-specific values still need to be filled in.   
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Figure 38. The Define.xml  - Generate Define.xml 

 

 

Figure 39. The Define.xml (con’t) - Generate Define.xml 

 

VALIDATING DEFINE.XML 

Once Define.xml has been created, either by using the OpenCDISC validator or by another means, the OpenCDISC 
validator can actually be used in validating the define.xml.  The same basic validation process that is used with  
SDTM and ADaM is applied to the Define.xml as well. 
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Step 1:  From the ‘What would you like to do?’ prompt, choose ‘Validate Data’ 

Step 2 : Select  Define.xml as the Standard 

Step 3: Use the Browse button to point to the location of the define.xml file 

Step 4:  Your configuration will automatically come up as config-define-1.0.xml 

Step 5:  Chose your report format 

Step 6:  Click on the Start button to run the report 

 

Figure 40. The OpenCDISC interface - Validate Define.xml 

Step 7:  As in the validation examples for SDTM and ADaM, select  View Report 

 

Figure 41. The validation summary report  - Validate Define.xml 

 

Step 8:  Look over the Open CDISC Validator Report reviewing the Issue Summary tab, the Details tab and Rules tab 
as needed to determine what problems exist and where to make the correction in your Define.xml. 
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Figure 42. The Issues Summary  - Validate Define.xml 

 

 

 

 

For example, in the details tab there is an error on line 3 for Rule OD0080.  XPATH shows where the issue is located:  
'SC. SCTESTC.ALLERGY'.   

 

Figure 43. The Details tab  - Validate Define.xml 

 

 

Reviewing the rule, it is determined that the data type should match the code list. 

 

Figure 44. The Rules tab  - Validate Define.xml 

 

Looking at the code list in the Define.xml file, ALLERGY is defined as type 'integer' with a format defined by 
YESNOUNK 
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Figure 45.  SCTESTCD in Define.xml  - Validate Define.xml 

 

The validator is expecting to find an integer value.  First check the value of ALLERGY.  If it is text, then the Type 
should be changed to 'text' in the Define.xml.  Also look at the format that is associated with the variable.  

YESNOUNK is defined as text ('Y' 'N' 'U' 'NA').  This is another clue that Type is not correctly defined for the variable 
ALLERGY.   

 

Figure 46.  YESNOUNK controlled terminology  - Validate Define.xml 

Once the Define.xml has been updated, you can run the new version through the validator again.  When the report no 
longer generates error and or warning messages, the define.xml is CDISC compliant. 

 

CONCLUSION  

The development of the open-source tool, the OpenCDISC Validator, is helping to ensure data compliance with 
CDISC models such as SDTM, ADaM and Define.xml.   The tool is of commercial-quality, freely available, up to date 
with most recent CDISC standards and is EASY to use.  This tool reduces the effort for individualized quality control 
in order to make sure SDTM and ADaM files are CDISC compliant.  The information generated by the validator is 
easy to interpret once you are familiar with CDISC conventions andallows the user to make corrections in the affected 
file - bringing that file up to CDISC standards.   The validator also has the ability to create a define.xml shell as a 
starting point and also validates a fully populated define.xml.  It is as simple as bringing up the OpenCDISC Validator, 
choosing the option of ‘Create define.xml’ and instructing the validator which SDTM files need to be included.  It is 
hoped that this paper will demonostrate how easy the  OpenCDISC Validator is to use while at the same time saving 
valuable time and effort when it comes to the validation of SDTM, ADaM and  define.xml. 
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