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« What is JSON?
« What is Dataset-JSON?
« Evolution of Submission Standards
- What does Regulatory think?
« Modern SCEs & Dataset-JSON
- Recommendations
Q&A

Why You Should Care? It
will replace XPTs and
define.xml (eventually)
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What is JSON (JavaScript Object Notation)?

* Lightweight, text-based data
interchange format

e Both human-readable and
machine-readable

®* Akey value structure

® Syntax uses braces, brackets,
commas and colons

® Supports hierarchical and nested
data therefore it can represent
complex relationships and
metadata

* https://www.w3schools.com/js/js_json_xml.asp

[

13

employees™:[

{ "firsthame”:"John", "lastName™:"Doe" },
{1 "firstName":"Anna™, "lastName":"Smith"™ },

{ "firstName":"Peter”, "lastName":"Jones™ }

A JSON example defines an

‘employees’ object, with an array of

3 employees™
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JSON vs XML (What is the Difference?)

Why JSON is Better?
« JSON is faster and
easier than XML to

How JSON & XML parse L
are Similar + JSON files file sizes How JSON Differs

Both file formats are: are smaligrthan XML * Doesn't use end tag

»  Human readable * Canusearrays
(aka "self - Standard JavaScript
describing") functions (and other

« Have a hierarchical languages too) can

structure (values parse it
within values)

@

Why JSON?
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Example JSON and Corresponding XML
Total Number of Characters 336 vs 420

JSON (array of records) XML (simple SDTM-style)

[ <AE _RECORDS>
{ <AE>
"STUDYID": "ABC123", <STUDYID>ABC123</STUDYID=>
"DOMAIN": "AE", <DOMAIN>AE</DOMAIN>
"USUBIJID": "ABC123-001", <USUBJID>ABC123-001</USUBIJID>
"AESEQ": 1, <AESEQ>1</AESEQ>

"AETERM": "Headache",
"AESTDTC": "2025-10-28",
"AEENDTC": "2025-10-29",
"AESEV": "MILD",

llAESERII: lle‘I,

"AEREL": "POSSIBLE",

"AEACN": "DOSE NOT CHANGED",

"AEOUT": "RECOVERED/RESOLVED",

"AETOXGR": "1"

<AETERM>Headache</AETERM>
<AESTDTC>2025-10-28</AESTDTC>
<AEENDTC>2025-10-29</AEENDTC>
<AESEV>MILD</AESEV>
<AESER>N</AESER>
<AEREL>POSSIBLE</AEREL>
<AEACN=>DOSE NOT CHANGED</AEACN>
<AEOUT>RECOVERED/RESOLVED</AEOUT=>
<AETOXGR>1</AETOXGR>

</AE>

</AE_RECORDS>
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Evolution of Submission Standards

The evolution of available formats for dataset submission

Dataset-

SAS v5 XPT SAS v8 XPT Dataset-XML JSON

Inefficient use of storage More versatile
No compression Extensible As versatile as XML
Restrictive Not proprietary Extensible
Support for longer names Large file sizes Not proprietary
Sttill restrictive Smaller file sizes
Technology friendly
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But Have We Really Evolved?

The evolution of available formats for dataset submission

Dataset-

SAS v5 XPT SAS v8 XPT Dataset-XML JSON

-

Currently used
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What is Dataset-JSON?
e Created by the CDISC-Dataset-
JSON for Data Exchange Team / weight .

e Adapted from Dataset-XML but Platform
uses JSON format IS HoE R Independent

e Linked to the Define-XML via \ \
object identifiers Small set of :
. H dable si i+ ic ISON rules for data Wle:t?i-ésne(;\lnce
uman-readable since it is representation y
e UTF-8 Support and no name . /
limitations Native support

for multiple

e Contains one object for each languages

dataset
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What Does Dataset-JSON Look Like (3 Parts)?

Part 1. Metadata Section (itemGroupData):

“itemGroupData”:
“IG.DM"”: {
“records”:

{

254,

“name 144 : \\CMII,

”label”: “Concomitant Medication”,
"items”: [...

1,

“i1temData”:

]

[...

Provides high-level context, including the
dataset name, label, domain, and creation
details. It supports study identifiers, version
information, and pointers to controlled
terminologies or codelists

metadata
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Part 2: JSON Variables Section (items)

"items": |

{"name": "USUBJID", "label": "Unique Subject Identifier", "type":
"character"},

{"name": "AGE", "label": "Age", "type": "numeric"},

{"name": "SEX", "label": "Sex", "type": "character"}

* Defines the dataset structure, listing names, labels, data types,
lengths, and formats

e Supports additional metadata like controlled terminology references,
origins, and derivation details, significantly improving traceability and
alignment with CDISC Define-XML
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Part 3: JSON Data Section (itemData)

"itemData": [
{"usupJIip": "1001-1001", "AGE": 36, "SEX": "M"},
{"USUBJID": "1001-1012", "AGE": 65, "SEX": "pF"}

e Contains the actual observations

e Missing values are explicitly represented as null, avoiding the
ambiguity inherent in XPT's missing value representations
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Essential SAS Toolset Mastery

SAS Tool/ Primary Function | Programmer’s Mandate
Procedure

PROC JSON Writing (Export)  The primary output tool. Must be used with
options (like KEYS or WRITE OPEN/CLOSE) to

enforce the complex, nested structure required by
the CDISC Dataset-JSON schema.

JSON Reading (Import) Used for round-trip testing and reading JSON
LIBNAME source data, allowing the JSON file to be treated

) as a standard SAS dataset for comparison and
Engine validation.
PROC Advanced Used for custom, highly efficient parsing or

: generation for very large datasets where complex

GROOVY or Handling mapping rules exceed standard PROC JSON
PROC LUA performance.
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CRITICAL INTEROPERABILITY CHALLENGES FOR
LOSSLESS DATA for SAS Programmers

* Date/Time Epoch and Representation
e Mitigation: Programmers must ensure dates and datetimes are
converted to the unambiguous ISO 8601 string format in the JSON output

e SAS Example: Use explicit formats (e.g., IS8601DA, 1S8601DT) to enforce
the correct string structure before export via PROC JSON

* Floating-Point Precision and Rounding
e Risk: Rounding differences constitute a loss of data precision & validation
failure upon round-trip testing (from SAS to JSON and vice versa)
e Mitigation: For high-precision variables, the best practice is to represent
the value as a JSON string (text) to prevent the receiving system's JSON
library from introducing unintended rounding
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A Framework for JSON Validation: The Three-
Pillar Protocol

1. Structural Validation (Schema Check): Ensure JSON file
adheres to the physical rules defined in CDISC Dataset-JSON v1.1

2. Metadata Conformance (Define-XML Cross-Check): A

semantic check to ensure metadata in JSON aligns with the Define-
XML file. The programmer must ensure attributes, origins, and
derivation details in the JSON "Variables Section" are consistent

3. Round-Trip Integrity (Lossless Data Verification): Read the

JSON back into the native environment and performing a comparison
against the original source dataset
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FDA and Dataset-JSON

e FDA did a pilot on the use of o (Qoct 2023 ()Dec 2023 () Apr 2024
Dataset_JSON V1'O Sgc?(':thon l%lt:t)alr?:ﬁaLrJ\Se gl?r:?cpalflgeata Sgrﬂﬁlrﬁf:eal
. . Eéﬁ\li:cl)gfdes » Plenary _ Pilot Data Pilot
e Results showed minor issues L 0e | Presentation |
3 ! Interchange : f f
related to conversion tools and —, \ . \ . A " \
interoperability testing | EHOsROSs | iwesEp ——
" . . ‘ ‘ Dataset-JSON Connect anne'ct .
* “Dataset-JSONis viable asthe | flaicor | Penays | DamsstiSON | Elot Fincings
. 0 V24 4
primary transport option O suly 2023 () Sept (YNov 2023 () Feb 2024

e FDA’s tools require updates

e Dataset-JSON v1.1, was released
in December 2024

Dataset-JSON Pilot Report and Next Steps: hitps://www.youtube.com/watch?v=[jr6d4Aw7nA Confidential and Proprietary © Sycamore Informatics, Inc. 2013-2025 16 @
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Modern SCEs & the Endless Possibilities

e Modern Statistical Computing Environments (SCEs) must
support JSON natively along with SAS, R, Python, and other

analytical tools
« Web services already speak in JSON
e Opens the door to seamless end-to-end integrations

Confidential and Proprietary © Sycamore Informatics, Inc. 2013-2025 17 @



Recommendations & Next Steps

* Assess current submission workflows
* Modify existing submission macros
* Leverage modern Statistical Computing Environments (SCEs)

* Incorporate open-source which natively support JSON, into
submission pipelines

* Pilot Internal Proof-of-Concepts
* Engage with Industry Collaboratives

* Monitor Regulatory Developments

Confidential and Proprietary © Sycamore Informatics, Inc. 2013-2025 18 @



Summary

e Dataset-JSON is forward-looking and
gets past all the limitations of the
existing SAS v5 XPT format

e Supported by multiple modern
languages that are rapidly being
adopted by organizations

e Requires minimal re-work for
submission macros but very little re-
training of programmers

e Seamless integration with modern
web-based SCEs

Dataset-
JSON

Define. XML

SAS v5 XPT
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