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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
éiﬁf_;;---% 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

Limitations

-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.

a8
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Limitations & Problems of XPT

Problems

» Fixed length character makes file size heavier,
because blank are filled up to the maximum length.

-> Unsuitable for ePRO or wearable device data.

e Limit data to a two-dimensional structure.

-> Impoverishing SEND, SDTM, and ADaM structures.

« Incompatible with modern systems.
-> |t is unwieldy from EDC, R, Python, etc.
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Nice to meet Dataset-JSON.




Next Stage??

SAS Version 8
Transport format

cdisc

Dataset-XML

L
SAS Version 5
Transport format
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Dataset-JSON

10



Nice to meet Dataset-JSON.

JSON (JavaScript Object Notation)

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.

v In this presentation, Dataset-JSON version 1.0 is focused.
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JSON? ?




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.

cdisc
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“iris_data”: [«

{«
“sepal _length_cm”: 5.1, <
“sepal _width_cm”: 3.5, <
“petal _length_cm”: 1.4, <
“petal _width_cm”: 0.2, <
“species”: “setosa”’<«

}, <

{«
“sepal_length_cm”: 5.8, <
“sepal width cm”: 2.7, <
“petal _length_cm”: 5.1, «
“petal width_cm”: 1.9, <
“species”: “virginica”<
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JSON?? - Data Types

DataType Point ___________ [EBame

String Written in double quotes {"First Name" : "Yutaka"}
Number integer or float {"Age" : 40}
Object Enclosed in {} {
Each name is followed by colon "presenter" : {"First Name" : "Yutaka", "Age" : 40}
key/value pairs are separated by comma }
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}

a8
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" JSON?7? - Object
“."  Key/Value pairs in { } are separated by comma.

-+ The order of Key/Value pairs can be interchange.
l "First Name":"Yutaka"

.. y
7 rString1": Value "Last Name":"Morioka"
3 ’

< "String2": "Value" "Age":40

, EIIIIIIII|1IIII|IIII|2IIII
] ' "o, J-
String3" : Value First Name” : “Vutaka” .

\ ) rr rr xr ) r
Last Mame : Morioka , 4
dge” 1 404
- 1<
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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.
_ — "Yutaka"
’ "Morioka"
Object )
9 40
Value - —

1\[ "Yutaka”, Morloka 40]@
Cdi.sc CDISC 2024 Japan Interchange | #ClearDataClearimpact



" JSON?7? - Objects in Array

F:eH'Z

: 1
Ll "First Name":"Yutaka" 7| 1¢
) . 31 "First Name”: Yutaka”, <«
Tl Last Name,: Morioka 41 "Last MName”: Morioka”, <
Hhwh h| “Age” 140«
olle "Age":40 8 }%‘g
y F <
ne: TR -1 8 '[’r'
First Name,. YuKi B st Name s TVkiT e
"Last Name":"Nakagawa" 10 | "Last Name™ : MNakagawa , <
7 11| "Age™ 29«
"Age":29 12 | 1€
13 |1«
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JSON?? - Data Types

String Written in double quotes {"First Name" : "Yutaka"}
Number integer or float {"Age" : 40}
Object Enclosed in {} {
Each name is followed by colon "presenter" : {"First Name" : "Yutaka", "Age" : 40}
key/value pairs are separated by comma }
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}

L1
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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

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

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

LL X
Cd Isc CDISC 2024 Japan Interchange | #ClearDataClearlmpact

19



Dataset-JSON Specification




Dataset-JSON Specification

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

Sign in cdisclD Help Searc

o0
Cd Isc New to CDISC Standards Education Resources Events Membership

Home / Dataset-JSON

Dataset-JSON

Pilot Specification

Dataset-JSON was released as part of ODM v2.0 in 2023. Dataset-JSON version 1.1 is currently under development and will be published as an independent standard.

Dataset-JSON was adapted from the Dataset-XML Version 1.0 specification but uses JSON format. Like Dataset-XML, each Dataset-JSON file is connected to a Define-XML
file that contains detailed information about the metadata. One aim of Dataset-JSON is to address as many of the relevant requirements from the PHUSE 2017 Transport for
the Next Generation paper as possible, including the efficient use of storage space.

Dataset-JSON uses lowerCamelCase notation for attribute names, compared to Dataset-XML PascalCase (e.qg., clinicalData vs ClinicalData)

JSON format dees not allow to specify or control order of attributes. Despite that, as most JSON engines allow to control the order of attributes, it is strongly recommended
to follow the attribute order specified in detail. Due to a possible large size of Dataset-JSON files, following the specified order will enable a software using steaming

approaches to read the file to work in an efficient and fast way.

Dataset-JSON must contain only one dataset per file

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

Dataset-JSON Specification

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

“creationDateTine”: "2023-03-22T11:63:277,
“dataset JSMMVersion”s “1.0.07,

“fi

120ID": “www.sponsor.orz.project 128.final”,

“aslfDateTine”s “2023-02-15T10:23:15%,

“originator’ s “Sponzor KYZY,

“sourceSysten”s “Software ABC”,

“sourceSystenVersion”s “1.2.87,

“cl

cd

infcalbata”s {
Ystudy0ID": e,
“metalataVersiondID"s “wxx”,
“netabataRef": “https://metadata. location.org/api. link”,
“itenGrooplata”s {
“I6.0M": |
“records”z BOO,
“rame” s DM,
“label”: "Demographics”,
“itemsz [
10007z "ITEMGROUPDATASER”, “name”: “ITEMGROUPDATASER™, “label”: “Record identifier”, "twpe”: “intezer”}.
1"0ID": "IT.STUDYID®, “name”: “STUDYID®, “label”: "Study idemtifier”, "twpe”: "strirg”, “length”: 7, “"kevSequence™: 1},
{"0I0": "IT.USUBJID®, “name”: “USUBJID", “label”: “Unique Subject Identifier”, "twpe”: "string”, "lensth”z 3, "keySequence”: 2},
{7007z “"IT.DOM&INY, “rame”:s “DOM&INT, “label”: “Domain Identifier”, "twpe”: “"string”, "lemgth”:z 2},
{70I0%: "IT.AGE", "name”s "HGE", "label”: "Subject Aze”, "type": intezer”, "length”: 2}
1,
“itenData’z [
[1, "MyStudy”, 0017, “DM", 58],
[2, "MvBtudy”, “002°, ‘DM, 261,

Isc CDISC 2024 Japan Interchange | #ClearDataClearlmpact
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https://www.cdisc.org/dataset-json

Dataset-JSON Specification

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

“creationDateTine”: "2023-03-22T11:63:277,
“dataset SMMVersion”s “1.0.07,

“f11e0I0": “www.sponsor.orz.project 128.final”,
“asOfDateTine”s “2023-02-15T10:23:15%,

“originator’ s “Sponzor KYZY, > Top Level

“sourceSysten”: “Software ABCY,

“sourceSystenVersion”s “1.2.87,

“clinicalData’: {
Pstudy0ID": e,

“metalatatersionlID"s o,

= itenbrouplate”: | ———
“TG.DM:

“records”z GO0,

“rame”: DN,

“label”: "Demographics”,

"metaDataRef”: “https:/fmetadsta. location.orgfapi. link", > C | I n I Ca I D ata a n d Refe re n Ce D ata

“itemsr [
{"0I0": "ITEMGROUPDATASER”, “name”: “ITEMGROUPDATASER”, “label”: “Record identifier”, "twee”: “integer”},
{°0ID": “IT.STUDYID®, “name”: “STUDYID®, “label®: "Study identifier”, “twpe”s “string”, “length’s 7, "keylequence’: 11,
17007z "IT.USUBJID”, “name”: “USUBJID", “label”: “Unique Subject Identifier”, "twpe”: “string”, "lenzth”: 3, "kewSequence”: 2},
{°0ID": “IT.DOMAIN®, “name”s “DOMAIN', *label”: “Domain Idertifier”, “type”: “string”, “lemgth”: 2},
{"0ID"z “IT.AGE", “name”: "AGE”, “label”: "Subject fze”, "type’: “intezer”, “lenzth”: 2}
1.
“itenData”s [
[1. "MyStudy”, “001%, “DM", 581,
[2, “MStud”, “002°, "D, 261, I

!
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» |temGroupData

itemData
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Creating Dataset-JSON Using proc JSON

Proc JSON

PROC JSON OUT=fileref | "external-file" <options>;
WRITE OPEN type ;
WRITE CLOSE ;

WRITE VALUES value(s)< /options > ;
EXPORT<Ilibref.>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

LL
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Creating Dataset-JSON Using proc JSON

write values, write open object~write close

[ —_n . w. 0 1 2

proc json out="xxxx¥Outputl.json"; 1 D WameT” " VaTue!
write values "Namel" "Valuel";

run;

proc json
out="xxxx¥Output2.json";

0 1
11 AAAA™: {"BEBB : 100

2

—write open object ;
write values "AAAA";
write open object ;
[ write values "BBRBR" 100;
write close;
—write close;
run;

cdisc
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Creating Dataset-JSON Using proc JSON

pretty option
No pretty option

proc json - n 5
out="xxxx¥Output2.json" |pretty} | H AAALT - T"ERBE ][][]H!Ei|i|

_wr%te open object ; pretty option
wrilte values "AAAA"; o m
write open object ; ] ?‘1’,, .
[ write values "BBBRR" 100; % ﬁ%éggé”ﬁmm Human
write close; 41 I Readable
—write close; 2

run,

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

L1
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Creating Dataset-JSON Using proc JSON

write open array~write close

proc json out="xxxx¥Output3.json" pretty;

e~ —write open object;

B write values "AR";

write values "A" "B" "C" 1 2 3 true null;

oiice [write open array;

write close;
—write close;
run;

a8
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Creating Dataset-JSON Using proc JSON

test dataset

' Variables in Creation Order
e e data dm;
. attrib # Variable Type Len Label
... STUDYID label="Study Identifier" length=5$7. 1 STUDYD Char 7  Study Identifier
iwwi USUBJID label="Unique Subject Identifier® length=s$3. 2 \USUBJD |Char = 3 Unique Subject Identifier
DOMAIN label="Domailin Abbreviation" length=$2.
AGE label="Age" length= 8. 3 DOMAN  Char 2 Dornain Abbreviation
’ 4 AGE Murn 8 Ase
input STUDYID USUBJID DOMAIN AGE;
cards;
MyStudy, 001, DM, 56
MyStudy, 002, DM, 26 Tk VIEWTABLE: Work.Dm
un; STUDYID | USUBJID | DOMAIN | AGE |
1 MyStudy 001 DM 56
2 MyStudy 002 DM 26

L
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Creating Dataset-JSON Using proc JSON

Byiogoe e e P B
- export 1 ?\1,” - ]
i1k 2| "SASJSONExport”: “1.0 PRETTY”, .
proc json ﬁ S?ETableDathM p Ly
i out=“xxxx¥Outputd.json" pretty; 5 "STUDYID™: “MyStudy”, o
' export] dm; 5 "USUBJID”: “0017,+
R - / "DOMATNT: "DM™, o
g LU, 3 "AGE”: BB
| et | g },J/
. 10 {v
Export SAS data sets to the JSON output file. 11 "STUDYID™: “MyStudy”, v
The variable name/value objects in each % ,,H%HE{F{'D DEAQQJ v
observation are output as an array. 14 "ACET 9By
15 30
16| v
17 |14

a8
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= export

Creating Dataset-JSON Using proc JSON

proc json

out="xxxx¥Outputb.json" pretty;
nosastagsy

export dm /
run;

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

cdisc
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?...|....|1....|....|2....|..
up

{4
STUDYID™ : “MyStudy™, o
“USUBJIDT: 0017, w
"DOMAINT: "DM™, +
"AGE”: BB

|

{4
"STUDYID™ : "MyStudy™, o
“USUBJIDT: 0027w
"DOMATNT: "DM”™, w
"AGE”: 264

|3

1




Creating Dataset-JSON Using proc JSON

4 export ]

. 2| T,

s+ proc json ﬁ ”Edg?jgudy

;. out=V“xxxx¥Output6.json" pretty; a e :l:"

: export dm / nosastags |nokeys|; & o6

LR : 71 1.v

e 3| [

e g “MyStudy
" " . ]U ”[]02” , b
nokeys" suppresses SAS variable names 7 DM
In observation data and export 17 26
observations are written as JSON arrays. LSL hh

a8
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Creating Dataset-JSON Using proc JSON

You can create Dataset-JSON with the tools introduced so far.

N
e UM

a8
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,.:;;g:f Creating Dataset-JSON Using proc JSON

~i " data dm 1;

"+ attrib ITEMGROUPDATASEQ
. label="Record identifier"

length=8.;

el set dm;
#*  ITEMGROUPDATASEQ= N ;
L. run;
Sl VIEWTABLE: Work.Dm_1
ITEMGROUPDATASEQ | STUDYID | USUBJID | DOMAIN AGE
1 { MyStudy 001 DM 56
2 9 MyStudy 002 DM 26

LL L
Cd Isc CDISC 2024 Japan Interchange | #ClearDataClearlmpact 34



Creating Dataset-JSON Using proc JSON

set Enginehost; slet £ileOID=

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

cdisc

WWW.SpONnsor.xyz.org.projectl23.final;
%let studyOID=M123-111;
%let metaDataVersionOID=1.0;

CDISC 2024 Japan Interchange | #ClearDataClearlmpact

ods noresults; gl VIEWTABLE: Work.Position (Vamum) : = Ech
ods output Position=Position; || WORKDM_I et lNun:llTEMGROUPDF\YI':;Sa:g [;:':TILE';IRecord identifier e
proc contents data=dm_1 varnum ; s |wonkow AEE Ohw |7 Sty e __
run; o e & VIEWTABLE: Work Attributes (Attributes)
Label | | cValuel
ods output EngineHost=EngineHost; I |Data Set Name WORK.DM_1
ods output Attributes=Attributes; g ':B",’be' Type DATA
_ i NEine | A ) )
proc contents data=dm_1 ; ' Created ABLE: Work.Enginehost (Engine/Host Information)
e run; 5 |Last Modified —— L;!’B” - ol
p . . ata oe age alze
- ods results; 3 Eriteglin_r Number of Data Set Pages 1
ata cet lype First Data Page 1
data _null_; g L
— abel Max Obs per Page 2039
set AttnbUteS; q Data Representation |Obs in First Data Page 2
if label1="Label" then call symputx("DS_LABEL",cValue1); 1p Encoding Number of Data Set Repairs 0
if label1="Last Modified" then call ExtendObaOourner R o e
" . " . I . . * ilename RGO 0¥dm_ 1 sasbda
symputx("asOfDateTime",cValue1); /*or CreationDateTime? */ Release Created 9 0401M7
run; Host Created KK
Owner Name SOOO0O003{
data null : %let originator=Sponsor XYZ;File Size 128KB
- File Size (bytes) 131072
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Creating Dataset-JSON Using proc JSON

proc json out = "&outpath.¥&L dataset..json" pretty nofmtdatetime;

- write open object ;

A write values '"creationDateTime" "&creationDateTime";

e write values "datasetJSONVersion" "1.0.0";

f“?& write values "fileOID" "&fileOID.";

o write values "asOfDateTime" "&asOfDateTime";

?;If write values "originator" "&originator";

;iﬂ; write values "sourceSystem" "SAS";

e write values "sourceSystemVersion" "&sourceSystemVersion";
o ) S T T D

11
“creationDateTime”: "2024-04-23T13:51:267,
"datasetJSONVersion™: "1.0.07, .
“fi1e0ID7: Twww.sponsor.xyz.org.project123.final ", L
“asOfDateTime”: "2024/04/23 13:49:487, 4
“originator”: "Sponsor XYZT, .
“sourceSystem” : TSAST, L
"sourceSvstemversion”: T9.0401M77, o

OO =] T O e DO D —

(L]
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.--=Creating Dataset-JSON Using proc JSON

: write values "clinicalData'";

gﬁm. write open object;

& write values "studyOID" "&studyOID";

' write values "metaDataVersionOID" "&metaDataVersionOID";

write values "metaDataRef" "https://metadata.location.org/api.link";

bl write values "itemGroupData";

- write open object;

gf*ﬂ write values "IG.é&dataset";

LR write open object;

: : write values "records" &tot obs. ;

s write values "name" "&dataset" ;

Rt write values "label" "&DS LABEL" ; __ . .. o
[T P T D N A

10 studyvOlD™: MIZ3-1117, 4

11 “metalataVersionOID™: "1.07, 4

12 "metaDataRef”: "https://metadata. location.org/api.link”,

13 “itemGroupData™: {u

14 TIG.OMT: {e

15 “records”: 2,4

16 “name”: DM, o

17 “label”: "Demographics”,

(L]
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"fff%Creating Dataset-JSON Using proc JSON

1 L IJE B 12 13 | 14 | 5
T
20 “0ID7: "ITEMGROUPDATASEQ™, «
. "o " 21 “name”: " ITEMGROUPDATASED™, o
) write Values 1tems M 72 “label”: "Record identifier”,.
Lhoem s ) 23 “type”: Tinteger”, )
& e . 24 “displayFormat™: "7
g write open array; o )
L iE \
™. export dataset item / nosastags; 0 L P I ST
q . 28 “name”: "3TUDYID", »
i vt write close; 29 “label”: “Study Identifier”, .
- z 30 “type”: “string”, o
31 “displavFormat™: "7
32 e
33 {4
¥ 34 “0I07: "IT.USUBJID™,
"1 BLE: Work.Dataset_item & “name”: "USUBJID™, »
' 01D I name I label ‘ tvpe | 36 “label”: "Unique Subject Identifier”, v
ITEMGROUPDATASED I TEMGROUPDATASED Record ident if i int &y e 8 SHring of
ecar: laentitier INteger 88 ”diSplayFOrmat”: ””\l/
IT.STUDYID STUDYID Study Identifier string 39 1y
IT.USUBJID USUBJID Unigue Subject Identifier string 40 e
IT.DOMAIN DOMAIN Domain Abbreviation string 3% 01D ’,’I’]D—EI]P\DA??S’I'N",J,
: name” S
IT. AGE AGE hee Inteser 43 “label”: "Domain Abbreviation”, s
44 “type”: "string”, o
45 “displayFormat™: "7
46 oo
47 Iy
48 “0I07: TIT.AGE™, w
49 “name”: TAGE”,
50 “label”: TAge”,
&1 “type”: Tinteger”, s
52 “displavFormat™: "7
53 e
Rd 1 o

(L]
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...Creating Dataset-JSON Using proc JSON
Eﬁm_write values "itemData";/* record array */
e write open array;
3;=§ export &dataset. 1 / nokeys nosastags;
*wt write close; » L
... ob “itemData”: [ v
ST 58 [‘J’
S 57 1,4
SR 58 :MySEUdy" .y
i« \BLE:Work.Dm_] g% 8511 e
% | ITEMGROUPDATASER | STUDYID | USUBJID | DOMAIN | AGE I chy
| 1 MyStudy 001 DM 56 62 1, ¢
2 MyStudy 002 DM 26 63 [+
B4 2,1
§is] “"MyStudy”, .
66 0027, ¢
67 M, o
B8 261
63 14
70 14

L1
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Creating Dataset-JSON Using proc JSON

. Check the created JSON using a free viewer or browser functions

File Search View Tools Snippets Configuration Help JSON  £T7-4  Ags—
o
2 m ) ) ®E J¥- IRTHUEES IATEE  VJSON &%
creationDateTime: 2024-04-23T13:51:2¢ . . . .
o datasetJSONVersion: 1.0.0 creationDateTime: 2024-84-23T13:51:26
g £ileOID: www.sponsor.xyz.org.projectl23._final dataset]sONVersion: "l.0.0"
= asOfDateTime: 2024/04/23 13:495:48 file0ID: "www.sponsor.xyz.org.project123.final”
B originator: Sponsor XYZ asofpateTime: "2024/04/23 13:49:48"
- SourceSystem: SAS originator: "Sponsor XYZ"
_— sourceSystemVersion: 9.0401M7
Bl elinicalData sourceSystem: "SAS"
i studyOID: M123-111 sourcesystemversion: "9.0401M7"
metaDataVersionOID: 1.0 w clinicalData:
i~metaDataRef: https://metadata.location.org/api.link studyoID: "M123-111"
B-itemGroupData metaDataversionOID: "1.07
BE-16.DM i o
records: & metaDataRef: “"https://metadata.location.org/api.Link"
. 4 name- DM w itemGroupData:
Gk 1sbel- v IG.DM:
E: ] 2 B items records: 2
=l el g &- 1ol name: "DM"
| DEREEIOR i~ O0ID: ITEMGROUPDATASEQ bl
: i~name: ITEMGROUPDATASEQ i
i label: Record identifier Gelon
il ® type: integer v e:
£y : i displayFormat: 01D: "ITEMGROUPDATASEQ"
: [1] name: " ITEMGROUPDATASEQ"
. * 121 label: "Record identifier”
: [31 .
A ..!._.I ai’s 141 type: "integer"
i 3 . f itemData displayFormat: o

JSONEedit FireFox

Ll
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cdisc

SAS dataset can not have
enough metadata.

You need find the place to store

metadata.
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Import Dataset-JSON to SAS




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

©10 filename js “XXXX¥dm.json" encoding="utf-8";
7 libname in Jjson fileref=js; e
. . Contents of 'In'
s Rl . . Aldaa Clincalata
proc copy in = in out = work;
run;

Ig_dm_itemdata lg_dm_items

kemgroupdata_...

LL
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Import Dataset-JSON to SAS

_dm

I'temg rou pdata lg

[

lg_dm_items

ordinal IG_DM | ordinal_items | 0ID

Contains dataset attribute

| ordinal_itemGroupData | ordinal IG DM | records  fhame | label

1 1 M  Demoeraphics

Contains variable attribute

lg_dm_itemdata

cdisc

| label type
1 I[TEMGROUPDATASE Record identifier integer
1 STUDYID Study Identifier string
1 USUBJID Unique Subject Identifier string
1 4 DOMAIN Domain Abbreviation string
1 AGE Aege integer

Contains data
‘ABLE: Work.lg_dm_itemdata

| ordinal IG_ DM | ordinalitemData | element! | elemdht2 | Zlementd | elentd | ‘element§
1 1 1 MyStudy no1 DM 56
1 2 2 MyStudy 002 DM 26
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Import Dataset-JSON to SAS

%macro imp_json(inpath=XXXX,ds=);
filename js "&inpath¥&ads..json" encoding="utf-8";
" libname in json fileref=js ;

%macro create;
data &name(label="&label"
drop=ordinal_IG_&ds ordinal_itemData ITEMGROUPDATASEQ);

° ."9 proc copy in = in out = work ; .
fewe. Dorun; set Ig_&ds._itemdata;
s......25 libname in clear ; rename o
: . filename js clear; %do i =1 %tO &last_ordlna|_|tem3;
“ % data_null_; 0&&rename&|
#77? set ltemgroupdata_ig_&ds.; 7oend;
: call symputx("name",name); ;I bel
2 call symputx("label" label); abe
“1orun: ympub ) %do i = 1 %to &last_ordinal_items;
data _nu”_; o&&label&l
"¢ setlg_&ds._items end=eof; Yoend;
. call symputx( cats("rename",ordinal_items), cats("element",ordinal_items)||"="|| name );’
- call symputx( cats("label",ordinal_items), cats("element",ordinal_items)||"="| oormgt . o
cats(label,") ); %doi=1 @to &last_ordinal_items;
if *missing(displayFormat) then do; 0&&format&|
call symputx( cats("format",ordinal_items), cats("element",ordinal_items)||" "|| 7oend;
+ cats(displayFormat,™) ); ;
end; ;
else do; ZU”?
call symputx( cats("format",ordinal_items),""); ;)mentd create;
end; oCreate,
if eof then call symputx("last_ordinal_items",ordinal_items); %mend imp_json;
run;

LL L
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.. =:lImport Dataset-JSON to SAS

I L (

;' » X MATE: Coovine [N _ROT to WORK F
é: . ‘ Ll ) | ordinalroot | ordinal_clinicalData | studyOID | metaD: ion0ID | metaDataRef

. .‘._ > 1 [ 1 1 M123-111 1.0 https:// metadata location ore /api.link

pesalinse s

s - PY | ordinalroot |  creationDateTime | dataset JSONVersion | fileOID | asOf DateTime | originator | sourceSystem | soure
& 1 1 2024-04-23T13:51:26 100 www sponsor xyz org project 123 fina 2024/04/23 13:49.48 Sponsor XYZ SAS 9.040
i .6‘

Brrrrees ™

- — ™

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

You need find the place to store

metadata.

a8
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SAS Extended Attributes




JSON

0 Need a receptacle for data leaked by
conversion

a8
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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.

- 3
g fgl VIEWTABLE: Lib1.Iris
. . Species ] Sepallength J Sepaliidth J Petalleneth ] PetalWidth J
] > JtESt 1 |Setosa 50 33 14 2
e P> 2 |Setosa 46 a4 14 3
i t I . 3 Setosa 46 36 10 2
Enias Hs | v 4 Setosa 51 33 17 §
R, 1’% gy E |Setosa 55 35 13 2
6 |Setosa 48 31 16 2
___ 1 Setosa 52 3 14 2
iris.sas7bdat
_ Alphabetic ist of Variables and Attributes
|| iris.sas7bxat e e
5 PetalWidth Num 8  Petal Width (mm)
Num th (mm)
Num (mm)
Char

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

LL X
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*.. |, Yutaka Morioka, have presented a method of using extended
-+ attributes for TLF compares at a SAS User's Group in Japan.

Y BATEE~DOEH

BHMRELE HAT—2EvbDaURT Egg? fgaﬁze?sx ”)‘2 list: OUTPUTFILE. rtf
: I & e x. 235 g s Table 14.1.X.X A FF
ISISRBIEERIAT DA xattr add ds titlel="Table 14.1 X X AREEFEE AT 4 2L
OBm % population="& £ REM T RER" ; , o =
(A—E—TRBARH HIRITI) footnotel="3%—IHRliEF—"; - " o 0.
” i\ i (W [ 8 2. e
xattr add var out3 (VARHEAD="EPSO01#N=100%n (%)) i i, 5. e
How to use extended attribute to compare datasets for TLF out4 (VARHEAD:” 7 oy T'L\#N:1 05%n (00) ”) ; ::';E :; ’fﬁ
l'LII"I , qu | t s RN 95.00. 7100
4 T4y tOURBHEOY R (7L 27~y HE) ;:‘i 08, 2‘“:“"
Yutaka Morioka i be )
Statistics Analysis Department 1, EPS Corporation it Bl el oS . e, Sl 10 e
footnotel . - o
How to use extended attribute to compare datasets for TLF populstion |z REEWENEAD T14_1_X_ X.sas7bdat
title1 Table 14.1 XX IREETE ot otz outd outd
== (N "45; 9 37
® P 93.28 84,15
EROWREBIEOY A (777~ E) Eﬁ:; o5t 2;“:
; HEBE BUTH B Y@ TAL me
sk VARHEAD out3 EPS001#N=100#n(%) ::;Ei ?uuamn.u ?D:‘i‘i:‘l.‘:.&)
VARHEAD outd 512 RUN=1058n(%)

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

proc datasets ;
modify dm;
xattr set ds
originator="Sponsor XYZ4"
datasetJSONVersion="1.(0.0"
studyOID="M123-111"

Xxattr set var —_
STUDYID (keySequence=1 type="string")
USUBJID (keySequence=2 type="string")
DOMAIN (type="string")

—

AGE (type="integer")

run;
quit;

Tk VIEWTABL: Work.

1
2

STUDYID | USUBJID | DOMAIN |
MyStudy 001 DM
MyStudy 002 DM

Use proc datasets to add extended
attributes to SAS datasets

LL
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SAS Extended Attributes

How to take out —method 1 ods output ExtendedAttributesDS=EXDS;
Wi ods output ExtendedAttributesVar=EXVAR;

proc contents data=dm;
run;

Alphabetic List of Data Set Extended Attributes

Extended Attribute Mumeric Value Character Value

datasetJSONVersion . 1.00
originator : Sponsor XYZ
studyOD g M123-111

Member I ExtendedAttribute I
WORK DM da_ta_setJSONVersmn 100 Alphabetic List of Extended Attributes on Variables
| WORK DM ariginator Sponsor XYZ : : - :
: WORK DM studyOID M193-111 Extended Attribute Attribute Variable Numeric Value Character Value

keySequence STUDYD 1
\ABLE: Work.Exvar (Alphabetic List of Extended Attributes on Variables) RN 4| <=ySequence inihich 5

Member | ExtendedAttribute |  AttrbuteVariable | AttributeCharValue | AttributeNumValue type AGE ; intezer
[

WORK. DM keySequence STUDYID 1 .
CSWORKDM  keySequence USUBJID typs DOMAN ‘ S
WORK.DM tvpe AGE integer type STUDYD ) string
WORK.DM type DOMAIN string
= WORK.DM type STUDYID string type USUBJD : string
WORK.DM type UsuBJID string

LL
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SAS Extended Attributes

How to take out — method 2

o proc sql; data XATR;
. . create table XATR as set Sashelp.vxattr;
foil 3 *
o SeleCtl | where memname ="DM";
i from dictionary.xattrs
gn run;
e where memname ="DM";
quit;
#--:o [ VIEWTABLE: Work.Xatr E=8E=H =
: ' libname | memname name | xattr | xtype | xoffset | xvalue
1 WORK DM datasetJSOMNVersion  char 0 100 Dataset- .
2 WORK DM originator char 0 Sponsor XYZ Extend attribute
3 WORK DM studyOID char 0 M123-111
[ WORK DM STUDYID type char 0 strine
5 WORK DM STUDYID keySequence num 0t .
f WORK DM USUBJID type char 0 string Variable-
7 WORK DM USUBJID keySequence num 0?2 Extend attribute
8 WORK DM DOMAIN type char 0 string
q WORK DM AGE type char 0 integer

LL
Cd Isc CDISC 2024 Japan Interchange | #ClearDataClearlmpact 53



........ 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.

L
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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




Harmonization with define.xml and other applications

During clinical trial

Dataset-JSON
Metadata '

4

During clinical trial, the define.xml file is not yet complete.

L
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.. Harmonization with define.xml and other applications
& Dataset-JSON |

Metadata

< [
< »

A

eoc oS python’

<) JSON format is more convenient
ePRO min than XPT to share data and
Wearable-Device & & metadata.

L
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Harmonization with define.xml and other applications

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

Ll
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datasetjson

Welcome to datasetjson. datasetjson is an R package built to read and write
CDISC Dataset JSON formatted datasets.



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

Final

‘ I Dataset-JSON
SAS | Metadata —_| "

Data

Define.xml

1) Get metadata from the fixed Define.xml and store it as extended attributes.

E - 2) Create Dataset -JSON from SAS dataset with extended attributes.

L1
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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.

L
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