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Disclaimer and Disclosures

• The views and opinions expressed in this presentation are those of the 
authors and do not necessarily reflect the official policy or position of 
CDISC.
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Limitations & Problems of XPT



Limitations & Problems of XPT

The SAS® Version 5 (V5) transport file format is an open standard developed 
by SAS to support data transfers between systems, especially those running 
different operating systems." SAS V5, being an open standard, allowed FDA 
to specify it as the standard required for data submission
(Source:A Short History of CDISC and SAS Transport Files)

But nearly 25 years have passed since then!
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https://www.cdisc.org/kb/articles/short-history-cdisc-and-sas-transport-files


Limitations & Problems of XPT

・Variable names are limited to a maximum length of 8 byte．

・Variable labels are limited to a maximum length of 40 byte.

・Character variable data are limited to a maximum length of 200 byte.

・Cannot have Encoding information.

・Only ASCII characters can be used, Numeric type is Integer or double only.

etc.
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Limitations



Limitations & Problems of XPT
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Problems
• Fixed length character makes file size heavier, 

because blank are filled up to the maximum length.
   -> Unsuitable for ePRO or wearable device data.

• Limit data to a two-dimensional structure.
-> Impoverishing SEND, SDTM, and ADaM structures.

• Incompatible with modern systems．
-> It is unwieldy from EDC, R, Python, etc.



Nice to meet Dataset-JSON.
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SAS Version 8 
Transport format Dataset-XML Dataset-JSON

SAS Version 5 
Transport format

Next Stage??
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JSON (JavaScript Object Notation)

Nice to meet Dataset-JSON.

Dataset-JSON was released as part of ODM version 2.0 in 2023. 
Dataset-JSON version 1.1 is currently under development and will be 
published as an independent standard.
 In this presentation, Dataset-JSON version 1.0 is focused.



JSON？？
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JSON
• Lightweight, text-based, language-independent data interchange format.
• Most modern apps and web services support Dataset-JSON.
• Consisted of Objects (key–value pairs) and Arrays.
• The same expressive power as Dataset-XML.
• Easy to read for both humans and machines.
• Simple structure.
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JSON?? - Data Types

Data Type Point Example

String Written in double quotes {"First Name" : "Yutaka"}

Number integer or float {"Age" : 40}

Object Enclosed in {}
Each name is followed by colon
key/value pairs are separated by comma

{
"presenter" : {"First Name" : "Yutaka", "Age" : 40}
}

Array Enclosed in []
Values are separated by comma

{
"presenters" : ["Yutaka", "Yuki"]
}

Boolean true/false {"Age>=30" : true}, {"Age<30" : false}

null Double quotes are unneeded {"Middle Name" : null}, {"Salary" : null}
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JSON?? - Object
Key/Value pairs in {  } are separated by comma.
The order of Key/Value pairs can be interchange.
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JSON?? - Array
Values (Objects) in [  ] separated by comma.
All types do not need to be the same.
The order can be interchange.
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JSON?? - Objects in Array

"First Name":"Yutaka"

,
"Age":40

"Last Name":"Morioka"

"First Name":"Yuki"

,
"Age":29

"Last Name":"Nakagawa"

,

,
,
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JSON?? - Data Types

Data Type Point Example

String Written in double quotes {"First Name" : "Yutaka"}

Number integer or float {"Age" : 40}

Object Enclosed in {}
Each name is followed by colon
key/value pairs are separated by comma

{
"presenter" : {"First Name" : "Yutaka", "Age" : 40}
}

Array Enclosed in []
Values are separated by comma

{
"presenters" : ["Yutaka", "Yuki"]
}

Boolean true/false {"Age>=30" : true}, {"Age<30" : false}

null Double quotes are unneeded {"Middle Name" : null}, {"Salary" : null}
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Dataset-JSON Specification
File-size simulation

SAS v5 XPT Dataset-XML Dataset-JSON

SDTM.AE 16 obs 8.6 KB 14.7 KB 5.4 KB

SDTM.VS 720000 obs 189 MB 634 MB 96.7 MB

Conversion to Dataset-XML using “SAS® Macros to support Dataset-XML v1.0.0”
No zip or other compression was performed.

AE used the sample in “SAS® Macros to support Dataset-XML v1.0.0” v1.0.0 as is.
VS used 10,000 times more samples in “SAS® Macros to support Dataset-XML v1.0.0”.
Dataset-JSON created without pretty option



Dataset-JSON Specification
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Dataset-JSON Specification
https://www.cdisc.org/dataset-json

https://www.cdisc.org/dataset-json
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Dataset-JSON Specification
https://www.cdisc.org/dataset-json

https://www.cdisc.org/dataset-json
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Dataset-JSON Specification
https://www.cdisc.org/dataset-json

Top Level

ClinicalData and ReferenceData

ItemGroupData

itemData

https://www.cdisc.org/dataset-json


Creating Dataset-JSON Using proc JSON 
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Creating Dataset-JSON Using proc JSON 

PROC JSON OUT=fileref | "external-file" <options>;
WRITE OPEN type ;
WRITE CLOSE ;
WRITE VALUES value(s)< /options > ;
EXPORT<libref.>SAS-data-set< (SAS-data-set-options )> < /options > ;

Statement Task

WRITE OPEN Open and nest a JSON container in the output file

WRITE CLOSE Close a JSON container that is open in the output file

WRITE VALUES Write one or more values to the output file

EXPORT Identify the SAS data set to export and control the resulting output

Proc JSON
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Creating Dataset-JSON Using proc JSON 
write values, write open object～write close

proc json out="xxxx¥Output1.json";
write values "Name1" "Value1";

run;

proc json
out="xxxx¥Output2.json";
write open object ;
write values "AAAA";
write open object ;
write values "BBBB" 100;
write close;

write close;
run;
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Creating Dataset-JSON Using proc JSON 
pretty option
proc json
out="xxxx¥Output2.json" pretty;
write open object ;
write values "AAAA";
write open object ;
write values "BBBB" 100;
write close;

write close;
run;

No pretty option

pretty option

Human 
Readable

"pretty" creates a more human-readable format using indentation to 
illustrate the JSON container structure.
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Creating Dataset-JSON Using proc JSON 

proc json out=“xxxx¥Output3.json" pretty;
write open object;
write values "AR";
write open array;                                     
write values "A" "B" "C" 1 2 3 true null; 
write close;

write close;
run;

write open array～write close
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Creating Dataset-JSON Using proc JSON 
test dataset

data dm;
attrib
STUDYID label="Study Identifier" length=$7.
USUBJID label="Unique Subject Identifier" length=$3.
DOMAIN  label="Domain Abbreviation" length=$2.
AGE     label="Age" length= 8.
;
input STUDYID USUBJID DOMAIN AGE;
cards;
MyStudy, 001, DM, 56
MyStudy, 002, DM, 26
;
run;
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Creating Dataset-JSON Using proc JSON 

proc json
out=“xxxx¥Output4.json" pretty;

export dm;
run;

export

Export SAS data sets to the JSON output file.
The variable name/value objects in each 
observation are output as an array.
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Creating Dataset-JSON Using proc JSON 

proc json
out=“xxxx¥Output5.json" pretty;

export dm / nosastags;
run;

export

"nonsastags" suppresses the SAS export 
version, exported SAS data set name, and 
any non-default option specification.
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Creating Dataset-JSON Using proc JSON 

proc json
out=“xxxx¥Output6.json" pretty;

export dm / nosastags nokeys;
run;

export

"nokeys" suppresses SAS variable names 
in observation data and export 
observations are written as JSON arrays.
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Creating Dataset-JSON Using proc JSON 

You can create Dataset-JSON with the tools introduced so far.
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data dm_1;
attrib ITEMGROUPDATASEQ 
label="Record identifier"
length=8.;
set dm;
ITEMGROUPDATASEQ=_N_;
run;

Creating Dataset-JSON Using proc JSON 
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Creating Dataset-JSON Using proc JSON 
ods noresults;
ods output Position=Position;
proc contents data=dm_1 varnum ;
run;

ods output EngineHost=EngineHost;
ods output Attributes=Attributes;
proc contents data= dm_1  ;
run;
ods results;

data _null_;
set Attributes;
if label1="Label" then call symputx("DS_LABEL",cValue1);
if label1="Last Modified" then call 
symputx("asOfDateTime",cValue1); /*or CreationDateTime? */
run;

data _null_;
set Enginehost;
if label1="Release Created" then call 
symputx("sourceSystemVersion",cValue1);
run;

%let originator=Sponsor XYZ;
%let fileOID= 
www.sponsor.xyz.org.project123.final;
%let studyOID=M123-111;
%let metaDataVersionOID=1.0;
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Creating Dataset-JSON Using proc JSON 
proc json out = "&outpath.¥&L_dataset..json" pretty nofmtdatetime;
write open object ;
write values "creationDateTime" "&creationDateTime";
write values "datasetJSONVersion" "1.0.0";
write values "fileOID" "&fileOID.";
write values "asOfDateTime" "&asOfDateTime";
write values "originator" "&originator";
write values "sourceSystem" "SAS";
write values "sourceSystemVersion" "&sourceSystemVersion";



37CDISC 2024 Japan Interchange | #ClearDataClearImpact

Creating Dataset-JSON Using proc JSON 
write values "clinicalData";
write open object;
write values "studyOID" "&studyOID";
write values "metaDataVersionOID" "&metaDataVersionOID";
write values "metaDataRef" "https://metadata.location.org/api.link";
write values "itemGroupData";
write open object;
write values "IG.&dataset";
write open object;
write values "records" &tot_obs. ;
write values "name" "&dataset" ;
write values "label" "&DS_LABEL" ;
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Creating Dataset-JSON Using proc JSON 

write values "items";
write open array;
export dataset_item / nosastags;
write close;
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Creating Dataset-JSON Using proc JSON 
write values "itemData";/* record array */
write open array;
export &dataset._1 / nokeys nosastags;

write close;
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Creating Dataset-JSON Using proc JSON 
Check the created JSON using a free viewer or browser functions

JSONedit FireFox
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Creating Dataset-JSON Using proc JSON 

SAS dataset can not have 
enough metadata.

You need find the place to store 
metadata.



Import Dataset-JSON to SAS
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Import Dataset-JSON to SAS

filename js “XXXX¥dm.json" encoding="utf-8";
libname in json fileref=js;

Later SAS 9.4TS1M4, you can use the libname JSON engine to read JSON 
files into SAS datasets．

proc copy in = in out = work;
run;
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Import Dataset-JSON to SAS
Contains dataset attribute

Contains variable attribute

Contains data
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Import Dataset-JSON to SAS
%macro imp_json(inpath=XXXX,ds=);
filename js "&inpath¥&ds..json" encoding="utf-8";
libname in json fileref=js ;
proc copy in = in out = work ;
run ;
libname in clear ;
filename js clear;
data _null_;
set Itemgroupdata_ig_&ds.;
call symputx("name",name);
call symputx("label",label);
run;
data _null_;
set Ig_&ds._items end=eof;
call symputx( cats("rename",ordinal_items), cats("element",ordinal_items)||"="|| name );
call symputx( cats("label",ordinal_items), cats("element",ordinal_items)||"='"|| 
cats(label,"'") );
if ^missing(displayFormat) then do;
call symputx( cats("format",ordinal_items), cats("element",ordinal_items)||" "|| 

cats(displayFormat,"") );
end;
else do;
call symputx( cats("format",ordinal_items),"");
end;
if eof then call symputx("last_ordinal_items",ordinal_items);
run;

%macro create;
data &name(label="&label" 
drop=ordinal_IG_&ds ordinal_itemData ITEMGROUPDATASEQ);
 set Ig_&ds._itemdata;
 rename
 %do i = 1 %to &last_ordinal_items;
  &&rename&i
 %end;
 ;
  label
 %do i = 1 %to &last_ordinal_items;
  &&label&i
 %end;
 ;
 format
 %do i = 1 %to &last_ordinal_items;
  &&format&i
 %end;
 ;
 ;
 run;
 %mend create;
 %create;
%mend imp_json; 
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Import Dataset-JSON to SAS

Too much information in Dataset-JSON, 
no place to store it in SAS dataset

You need find the place to store 
metadata.



SAS Extended Attributes
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SAS Extended Attributes
SAS Dataset JSON

Need a receptacle for data leaked by 
conversion
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SAS Extended Attributes
Starting with SAS 9.4, it is possible to set extended attributes that can 
be defined freely and arbitrarily by the user for a dataset or each 
variable. Extended attributes consist of a name/value pair, and the 
value can be of either a numeric or character type.

The sas7bxat is associated with the 
dataset body and has extended meta 
information.
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SAS Extended Attributes

How to use extended attribute to compare datasets for TLF

I, Yutaka Morioka, have presented a method of using extended 
attributes for TLF compares at a SAS User's Group in Japan.

https://www.sas.com/content/dam/SAS/documents/event-collateral/2019/ja/sas-users-group-meeting/Presentations/c-24-morioka-presentation.pdf
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SAS Extended Attributes

proc datasets ;
modify dm;
xattr set ds
originator="Sponsor XYZ"
datasetJSONVersion="1.0.0"
studyOID="M123-111"
;
xattr set var
STUDYID (keySequence=1 type="string")
USUBJID (keySequence=2 type="string")
DOMAIN (type="string")
AGE (type="integer")
;
run;
quit;

DM

Use proc datasets to add extended 
attributes to SAS datasets

How to Assign
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SAS Extended Attributes

DM
ods output ExtendedAttributesDS=EXDS;
ods output ExtendedAttributesVar=EXVAR;
proc contents data=dm;
run;

How to take out – method 1
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SAS Extended Attributes

DM

How to take out – method 2
proc sql;
create table XATR as
select *
from dictionary.xattrs
where memname ="DM";

quit;

data XATR;
set sashelp.vxattr;
where memname ="DM";
run;

Dataset-
Extend attribute

Variable-
Extend attribute
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SAS Extended Attributes

EXTENDED ATTRIBUTES: A New Metadata Creation Feature in SAS® 
9.4 for Data Sets and Variables

Joseph Hinson, inVentiv Health, Princeton, NJ, USA

The idea of embedding CDISC metadata as SAS extended attributes in 
SAS® data sets has already been presented in the past．

https://www.lexjansen.com/pharmasug/2015/QT/PharmaSUG-2015-QT05.pdf
https://www.lexjansen.com/pharmasug/2015/QT/PharmaSUG-2015-QT05.pdf


Harmonization with define.xml
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Harmonization with define.xml and other applications

Metadata

Data

SAS
Dataset-JSON

During clinical trial

During clinical trial, the define.xml file is not yet complete.
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Harmonization with define.xml and other applications

Metadata

Data

SAS
Dataset-JSON

ePRO
Wearable-Device

EDC
JSON format is more convenient 
than XPT to share data and 
metadata.
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Harmonization with define.xml and other applications

https://atorus-research.github.io/datasetjson/

https://atorus-research.github.io/datasetjson/
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Harmonization with define.xml and other applications

Metadata

Data

SAS
Dataset-JSON

Final 

Define.xml

1) Get metadata from the fixed Define.xml and store it as extended attributes.
2) Create Dataset -JSON from SAS dataset with extended attributes.



Conclusion
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Conclusion

Dataset-JSON can be...
• a useful alternative to SAS version 5 transport files

• easily created using SAS Proc JSON 

• easily converted from SAS datasets using SAS libname's JSON engine

The extended attributes can be a bridge between SAS datasets and Dataset-
JSON in the difference in the metadata.
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Thank You!
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