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Agenda

• State of the industry and FDA
• Introduction to JSON 
• How SAS handles JSON
• SAS Support for dataset-JSON and beyond
• Q&A
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State of the industry

• Limited variable type
• No multibyte characters
• Restricted variable width and format
• Storage limitations
• Structural limitations
• Larger file sizes (Dataset-XML)
• Metadata is separate (Dataset-XML)

Technical Limitation of previous transport format
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SAS V5 Transport 
format XPT 1989

Timeline

FDA Regulation of
Electronic 

Submission 1997

FDA standardized 
submission using 
SAS XPT 1999

FDA recommendation 
to include Define.XML 

2005

CDER, CBER of 
FDA evaluated 

Dataset-XML 2013

PHUSE Transport for 
Next Generation 

2017

Dataset-JSON
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Introduction to JSON
As per https://www.w3schools.com/js/js_json_intro.asp

• JSON stands for JavaScript Object Notation
• It is a lightweight data-interchange format
• It is plain text written in JavaScript object notation
• It is used to send data between computers
• It is language independent

As per Working with Dataset-JSON using SAS ©

• JSON value can be an object, array, number, string, true, false or null.

• Example: 
   {
     "clinicalData": {
      "studyOID": " cdisc.com/CDISCPILOT01",
       "metaDataVersionOID": "MDV.MSGv2.0.SDTMIG.3.3.SDTM.1.7",
        "itemGroupData": {
         "IG.DM": { ... },
           ... } 
          } 
    }

https://www.w3schools.com/js/js_json_intro.asp
https://www.lexjansen.com/pharmasug/2022/AD/PharmaSUG-2022-AD-150.pdf
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Why JSON ?
JSON stands for JavaScript Object Notation. JSON is a lightweight format for storing and transporting data.

Interoperability
•Files are compact
•Easier to read for humans

Dataset Size
•Files are smaller
•Makes data transfer faster

Unicode
•Language-independent
•Parsers available for most 

programming languages

String Limit
•No inherent limit
•Default max is 2097152 characters

Column Limit
•Max allowed packet bytes
•Default is 104,857,600 bytes

Metadata 
•Describes data, metadata 

and location
•File generation and data 

producer
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Read JSON 

Write JSON

• PROC JSON

• LIBNAME JSON 

JSON in SAS 
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How SAS Handles JSON – Libname Engine

As per SAS community post on How to read JSON data in SAS Chris Hemedinger 
has some good notes as following for JSON libname engine

Notes:
• The JSON libname engine is a read-only engine. To convert SAS data to JSON, use PROC JSON.
• The JSON engine can read data only from a fileref, not from literal string values or from variables  in a table. If you have JSON data 
from another source (such as a field in a database), you must first write the content to a file so the JSON engine can process it.
• The JSON engine requires complete, valid JSON in order to map the data into SAS. JSON snippets, or variations such as JSONL 
(multiple JSON objects in a single file, one per line), require preprocessing to build valid JSON before the engine can read them.
• JSON is almost always UTF-8 encoded text (so it supports national characters and even extended characters such as emojis). 
Therefore, you'll have the best success when using SAS with Unicode support, or ENCODING=UTF8 enabled. This is the default in SAS 
Viya

https://communities.sas.com/t5/SAS-Communities-Library/How-to-read-JSON-data-in-SAS/ta-p/849000
https://go.documentation.sas.com/doc/en/pgmsascdc/9.4_3.5/proc/n0nejfk9q0pzmnn181l92qk3ah2e.htm
https://blogs.sas.com/content/sasdummy/2021/07/06/emojis-sas/
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How SAS Handles JSON-Procedure

As per SAS Documentation

What Does the JSON Procedure Do?

The JSON procedure reads data from a SAS data set and writes it to an external file in 
JSON representation. You can control the exported data with several options that remove content 
and affect the format. In addition to exporting data from a SAS data set, PROC JSON provides 
statements that enable you to write additional data to the external file and control JSON containers.
SAS provides the JSON engine to read a JSON file. For more information, see LIBNAME Statement: 
JSON Engine in SAS Global Statements: Reference.

https://go.documentation.sas.com/doc/en/pgmsascdc/v_037/proc/p06hstivs0b3hsn1cb4zclxukkut.htm
https://go.documentation.sas.com/doc/en/pgmsascdc/v_037/lestmtsglobal/n1jfdetszx99ban1rl4zll6tej7j.htm
https://go.documentation.sas.com/doc/en/pgmsascdc/v_037/lestmtsglobal/n1jfdetszx99ban1rl4zll6tej7j.htm
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RAW JSON FILE
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Reading JSON data in SAS

JSON engine reads JSON data and convert
It into sets of related tables
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At this point it becomes a simple programming 
Exercise to get the AE table in desired format
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SAS, JSON, and Opensource
• JSON has been extensively used by web developer community
• Resources available in Python
• SAS can execute Python (and R) through PROC Python
• SAS Platform supports SAS, Python, and R
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SAS, JSON, and Opensource
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To Learn More

• An excellent paper by Lex Jansen Working with Dataset-JSON using SAS© 

• Webinar How to Use JSON Data in SAS

• SAS Community Forum

https://www.lexjansen.com/pharmasug/2022/AD/PharmaSUG-2022-AD-150.pdf
https://www.sas.com/en_us/webinars/json-data.html
https://communities.sas.com/t5/SAS-Communities-Library/How-to-read-JSON-data-in-SAS/ta-p/849000
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SAS support for JSON and beyond
As per 2022 PharmaSUG paper Working with Dataset-JSON using SAS© , 
Lex Jansen from CDISC added a nice conclusion.

https://www.lexjansen.com/pharmasug/2022/AD/PharmaSUG-2022-AD-150.pdf
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Thank You!
pritesh.desai@sas.com
samiul.haque@sas.com

mailto:preitesh.desai@sas.com
mailto:samiul.haque@sas.com
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