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What is JSON?

What are we even saying?

JavaScript Object Notation “There’s a lot of argument about how you
pronounce that, but | strictly don't care”

- Douglas Crockford, inventor
- https://en.wikipedia.org/wiki/JSON

The JSON logo is
a Mobius strip.

JSON (pronounced “JAY-sawn” or “Jason™—it doesn’t matter how

because either way people will say you're pronouncing it wrong) 1s a for-
mat that stores information as JavaScript source code in plaintext files.

- Al Sweigart, Automate the Boring Stuff with Python: Practical
Programming For Total Beginners
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https://en.wikipedia.org/wiki/JSON

What is JSON?

From www.json.org/json-en.html

- JSON (JavaScript Object Notation) is a lightweight data-interchange format.
It is easy for humans to read and write. |t is easy for machines to parse and
generate.

« JSON is built on two structures:

- A collection of name/value pairs. In various languages, this is realized as an object, record,
struct, dictionary, hash table, keyed list, or associative array.

- An ordered list of values. In most languages, this is realized as an array, vector, list, or sequence

« These are universal data structures. Virtually all modern programming
languages support them in one form or another. |t makes sense that a data
format that is interchangeable with programming languages also be based
on these structures.
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What is JSON?

Let’'s See Some
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E"SASJSONExpoPt":"l.B","SASTableData+I
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"SASJSONExport™: "1.8 PRETTY",
"SASTableData+IRIS": [

{

}s

"Species": "Setosa",
"SepallLength”: 5@,
"SepalWidth": 33,
"PetallLength”: 14,
"PetalWidth": 2

"Species": "Setosa",
"SepallLength”: 46,
"SepalWidth": 34,
"PetallLength”: 14,
"PetalWidth": 3




What is JSON?

Key Benefits

- Human readable, when formatted nicely
- Self describing with field names easy to see

- Lightweight - little overhead to the file structure

- Widely supported by languages and applications

- Most programming languages have built-in support
— Excellent for APl and Web Services

» Supports Hierarchical Data Structures
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What is JSON?

Wait, isn't this just XML? [t looks like XML

¢ _JSON ! {” L . ¢ XML 1 <subject>
’ f“bﬂ?d + o 1oel, 2 <id>1001</id>
i ”i?:iésf?J[ 3 <age?45(fag9}
L A
i ";;iéﬁ::"$é26_91_15" 6 <number>1</number>
7 <date»2026-01-15</date>
2 ] J 8 <fvisit> /
10 } 9 </visitsy
18 </subject>»
- Easy to read and human editable - Better metadata support
- Smaller files, faster parsing - Strong Validation standards
- Dominant tformat for AP| - Better for complex documents

Copyright © SAS Institute Inc. All rights reserve d.




JSON in Action

-xamples in the Wild
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AHL7Z FHIR 2 HL7

Home Getting Started Documentation Data Types Resource Types Terminologies Artifacts » Implementation Guides

Foundation Documentation Index Resource Definitions JSON format
o

This is your Local Build of FHIR.
See the Directory of published versions for published versions [

ND-JSON RDF

Definitions Formats UML XML ‘ JSON

JSON Representation of Resources

Implementable Technology Specifications [£ Work Group Maturity Level: Normative Standards Status: Normative

!

The JSON representation for a resource is based on the JSON format described in STD 90 (RFC 8259) (4, and is described using this format:

"resourceType” : "[Resource Typel",
"resourceDefinition” : "(see below)",
// from Source: property®
"propertyl” : "<[primitive]>", // short description
"property2"” : { [Datatype] }, // short description
"property3” : { // Short Description
“propertyA"” : { CodeableConcept }, // Short Description (Example)
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c d I sc About Standards Tools Partnerships Education Events Membership

Home / Standards / Data Exchange / Dataset-JSON

Dataset-JSON

Description Versions Archive

Dataset-JSON is a data exchange standard for sharing tabular data using JSON. It is designed to meet a wide range of

data exchange scenarios, including requlatory submissions and APl-based data exchange.

Features of Dataset-JSON v1.1

https://www.cdisc.org/standards/data-exchange/dataset-json
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m National Library of Medicine

National Center for Biotechnology Information

ClinicalTrials.gov

Find Studies v Study Basics v Submit Studies v Data and API v Policy ~ About v

Home » Data and AP| > About API > Study Data Structure

Study Data Structure

On this page Introduction

| Introduction The information below shows study data fields and their data type and other
Protocol Section JSON attributes.
Results Section + "Piece Name" and "Alt Piece Names" are unique, so a field can be

. . referenced by them.
Annotation Section

+ Fields marked with « start nested documents, which allow use of a

Document Section SEARCH operator to target search results.

https://clinicaltrials.gov/data-api/about-api/study-data-structure
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Tools v Convert v Learn Datasets 6 Extension

JSONLint

Use these datasets for testing, learning, or in your projects. All datasets are free and open source.

(1 Search datasets...

All (47) Geographic (10) Reference (21) Configuration (4) Testing (4) APl Mocks (8)

Geographic

30 records Reference 35 records

& World Airports B Colors

Major international airports with IATA codes,
locations, and geographic coordinates for travel...

A collection of 35 common colors with names, hex
codes, RGB values, and color categories.

Fields: code, name, city +3 more Fields: name, hex, rgb +1 more

[ 4 KB > 3KB

(& Copy ® Validate &, Download (53 Copy ® Validate < Download

https://jsonlint.com/learn#datasets
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& Mac App 0

Configuration 1records

~~  ESLint Config

Example ESLint configuration for TypeScript and
React projects.

Fields: env, extends, rules +1 more

D 1KB

(53 Copy ® Validate &, Download




JSON in Action

Let's Import Some
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Read in JSON File - SAS 9 or SAS Viya
Read in Countries.JSON file

filename mydata "C:\Users\jimbox\OneDrive - SAS\Data\countries.json";
libname myjson JSON fileref=mydata;

options nocenter;

proc datasets lib=myjson; run; quit;

v 13s
Directory
Libref MYJSON
Engine JSON
Access READONLY

Physical Name C:\Users\jimbox\OneDrive - SAS\Data\countries.json
# Name Member Type

1 ALLDATA DATA
2 COUNTRIES DATA
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Read in JSON File - SAS 9 or SAS Viya

Table Imported From SAS

Convert to SAS dataset

ordinal_root ordinal_countries name code capital region population currency
1 1 Afghanistan AF Kabul Asia 38928346 AFN
1 2 Albania AL Tirana Europe 2877797 ALL
. 1 3 Algeria DZ Algiers Africa 43851044 DZD
data work.countries; g g
. . 1 4 Argentina AR Buenos Aires Americas 45195774 ARS
set myjson.countries; _ _
1 5 Australia AU Canberra Oceania 25499884 AUD
run,
’ 1 6 Austria AT Vienna Europe 9006398 EUR
1 7 Belgium BE Brussels Europe 11589623 EUR
options nocenter; 1 8 Brazil BR  Brasilia Americas  2.1256E8 BRL
1 9 Canada CA Ofttawa Americas 37742154 CAD
TITLE "Table Imported From SAS"; 1 10 Chile CL  Santiago Americas 19116201 CLP

PROC SQL outobs=10; SELECT * from COUNTRIES; QUIT;

TITLE "Variables Imported from SAS"; Variables in Creation Order

. # Variable Type Len
proc contents varnum data=work.countries;
) 1 ordinal_root Num 8
run;
2 ordinal_countries Num 8
TITLE; 3 name Char 20
v' 0.7s 4 code Char 2
5 capital Char 16
6 region Char
7 population Num
8 currency Char
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d

Read in JSON File - Python

Using Python

proc python;

submit;
import json ?

import pandas as pd

with open("/mnt/viya-share/homes/jimbox/countries.json
data = json.load(f)

counties = pd.DataFrame(data["countries"”])

SAS.df2sd(counties, "WORK.PCOUNTRIES")

endsubmit;

run;

options nocenter;

title "JSON Read in Via Python";

PROC SQL outobs=5; SELECT * from PCOUNTRIES; QUIT;
PROC CONTENTS DATA = PCOUNTRIES varnum; RUN;
TITLE;

v 0.7s

Copyright © SAS Institute Inc. All rights reserved.

s I

) as f:

JSON Read in Via Python

name
Afghanistan
Albania
Algeria
Argentina

Australia

code capital

AF Kabul
AL Tirana
DZ Algiers

AR Buenos Aires

AU Canberra

region population
Asia 38928346
Europe 2877797
Africa 43851044
Americas 45195774
Oceania 25499884

Variables in Creation Order

Variable
name
code
capital
region

population

h U A W N =2

currency

Type
Char

Char
Char
Char
Num
Char

Len
20

currency
AFN

ALL

DZD
ARS
AUD




Read in JSON File - R

JSON Read inVia R

Using R

name code capital
Afghanistan AF Kabul
proc r;
submit; Albania AL Tirana

i ( . Algeria DZ Algiers
ibrary(jsonlite h
Argentina AR Buenos Aires

# Read JSON file
data <- fromJSON("/mnt/viya-share/homes/jimbox/countries.json")

Australia AU Canberra

# Create data frame
df_countries <- data$countries

title "JSON Read in Via R";

PROC SQL outobs=5; SELECT * from R_COUNTRIES; QUIT;
PROC CONTENTS DATA = R_COUNTRIES wvarnum; RUN;
TITLE;

currency Char

# Convert to SAS # Variable Type
df2sd(df_countries, "R_COUNTRIES") 1 name Char
2 code Char
endsubmit; .
L 3 capital Char
4 region Char
5
B

population Num
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region

Asia

Europe

Africa

Americas

QOceania

currency p
AFN
ALL
DZD
ARS
AUD

Variables in Creation Order

Len Format Informat

20
2
16
8
3
8

1.

1.

opulation
38928346

2877797
43851044
45195774
25499884




JSON in Action

-xport from SAS
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Export using PROC JSON - SAS 9 & Viya

Detault settings — output on one big line

Code Log Results Qutput Data

proc json out=dmjson ;
export sdtm.dm;

run;
- |

0 T N W R N

Copyright © SAS Institute Inc. All rights reserved.

filename dmjson “/mnt/viya-share/homes/jimbox/DM.json™;

{"SASISONExport™”:"1.8","SASTableData+DM": [ {"STUDYID":"CDISCPILOT@1", "DOMAIN":"DM","USUBJID":"@1-701-

115", "SUBJID":"1@15","RFSTDTC":"2014-@1-082","RFENDTC" : "2014-07-82" , "RFXSTDTC": "2014-081-82" , "RFXENDTC" : "2014-87-

@2" ,"RFICDTC":"","RFPENDTC":"2014-07-

©®2T11:45","DTHDTC" : " ", "DTHFL" : ™" ,"SITEID":"701","AGE" :63, "AGEU" : "YEARS" , "SEX" : "F", "RACE" : "WHITE", "ETHNIC" : "HISPANIC OR
LATINO","ARMCD":"Pbo","ARM":"Placebo","ACTARMCD" : "Pbo" , "ACTARM" : "Placebo", "COUNTRY" : "USA", "DMDTC":"2013-12-

26","DMDY" : -7}, {"STUDYID" : "CDISCPILOTEL1","DOMAIN" : "DM","USUBJIID":"@1-701-1023","SUBJIID":"1023","RFSTDTC": "2012-08-
@5","RFENDTC":"2012-09-02" ,"RFXSTDTC": "2012-08-05" , "RFXENDTC":"2012-09-01", "RFICDTC":"","RFPENDTC" : "2013-02-
18","DTHDTC" : " ", "DTHFL" :"","SITEID":"701","AGE" : 64, "AGEU" : "YEARS", "SEX" : "M" , "RACE" : "WHITE", "ETHNIC" : "HISPANIC OR
LATINO","ARMCD":"Pbo","ARM":"Placebo","ACTARMCD" : "Pbo", "ACTARM" : "Placebo”, "COUNTRY" : "USA", "DMDTC":"2012-07-

22","DMDY" :-14},{"STUDYID" : "CDISCPILOT@1", "DOMAIN":"DM","USUBJID":"©1-701-1028","SUBJID":"1028" ,"RFSTDTC":"2013-07-
19" ,"RFENDTC":"2014-01-14","RFXSTDTC": "2013-87-19" , "RFXENDTC": "2014-01-14", "RFICDTC":"","RFPENDTC" : "2014-01-
14T11:1","DTHDTC" : """, "DTHFL": " " ,"SITEID": "701", "AGE":71, "AGEU" : "YEARS" , "SEX" : "M", "RACE" : "WHITE", "ETHNIC" : "NOT HISPANIC
OR LATINO","ARMCD":"Xan Hi","ARM":"Xanomeline High Dose","ACTARMCD":"Xan Hi","ACTARM":"Xanomeline High
Dose™,"COUNTRY":"USA","DMDTC":"2013-87-11","DMDY": -8}, {"STUDYID":"CDISCPILOT@1", "DOMAIN":"DM","USUBJIID" :"B1-701-
1833","SUBJID" :"1@33","RFSTDTC":"2014-83-18","RFENDTC" : "2814-84-14" ,"RFXSTDTC": "2014-83-18" , "RFXENDTC" : "2014-83-

31", "RFICDTC":"","RFPENDTC": "2814-09-

15", "DTHDTC" : " ", "DTHFL" : """, "SITEID": "7@1", "AGE": 74, "AGEU" : "YEARS", "SEX" : "M", "RACE" : "WHITE", "ETHNIC" : "NOT HISPANIC OR
LATINO","ARMCD":"Xan Lo","ARM":"Xanomeline Low Dose™,"ACTARMCD":"Xan Lo","ACTARM":"Xanomeline Low
Dose","COUNTRY":"USA","DMDTC":"2014-83-10","DMDY": -8}, {"STUDYID": "CDISCPILOT@1", "DOMAIN":"DM","USUBJIID" :"@1-701-
1834","SUBJID":"1034" ,"RFSTDTC":"2014-07-01" ,"RFENDTC" : "2014-12-30" ,"RFXSTDTC": "2014-07-01" , "RFXENDTC" : "2014-12-

3", "RFICDTC":"","RFPENDTC":"2014-12-

39Te9:50", "DTHDTC" : """, "DTHFL" : ™", "SITEID":"701","AGE" : 77, "AGEU" : "YEARS" , "SEX" : "F","RACE" : "WHITE", "ETHNIC" : "NOT HISPANIC
OR LATINO","ARMCD":"Xan Hi","ARM":"Xanomeline High Dose","ACTARMCD":"Xan Hi","ACTARM":"Xanomeline High

Dose™, "COUNTRY":"USA","DMDTC":"2014-86-24" ,"DMDY" : -7}, {"STUDYID": "CDISCPILOT@1", "DOMAIN": "DM","USUBJIID" :"@1-701-

147" ,"SUBJID" :"1047" ,"RFSTDTC":"2013-82-12" ,"RFENDTC" : "2013-083-29" ,"RFXSTDTC": "2013-02-12" , "RFXENDTC" : "2013-03-

@o" ,"RFICDTC":"","RFPENDTC":"2013-07-

28" ,"DTHDTC" : """, "DTHFL" : ™", "SITEID":"701", "AGE" : 85, "AGEU" : "YEARS", "SEX" : "F", "RACE" : "WHITE", "ETHNIC" : "NOT HISPANIC OR
LATINO","ARMCD":"Pbo","ARM":"Placebo”, "ACTARMCD" : "Pbo", "ACTARM" : "Placebo”, "COUNTRY" : "USA" , "DMDTC" : "2013-01-




Export using PROC JSON - SAS 9 & Viya

Make it Pretty tor me

SAS Server: /mnt/viya-share/homes/|imbox/DM.|son
Code Log Results Output Data 1
2 "SASJSONExport™: "1.@ PRETTY",
1 filename dmjson "/mnt/viya-share/homes/jimbox,/DM. json"; 3 "SASTableData+DM": [
2 il {
3 proc json [}utzdmjgg 5 "STUDYID": “CDISCPILOTOL",
4 export sdtm.dm; 6 “DOMAIN™: "DM",
5 run; 7 "USUBJID": "@1-701-1015",
8 "SUBJID": "1@15",
9 "RFSTDTC": "2014-01-02",
10 "RFENDTC": "2014-07-02",
11 "RFXSTDTC": "2014-01-02",
12 "RFXENDTC": "2014-07-02",
13 "RFICDTC": "",
14 "RFPENDTC": "2014-07-02T11:45",
15 "DTHDTC": "",
16 "DTHFL": "",
17 "SITEID": "7@1",
18 "AGE": 63,
19 "AGEU": "YEARS",
20 "SEX": "F",
21 "RACE": "WHITE",
22 "ETHNIC": "HISPANIC OR LATINO",
23 "ARMCD": "Pbo",
24 "ARM": "Placebo™,
25 "ACTARMCD": "Pbo",
26 "ACTARM": "Placebo™,
27 "COUNTRY": "USA",
28 "DMDTC": "2013-12-26",
29 "DMDY": -7
30 Fs
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Export using PROC JSON - SAS 9 & Viya

Wait, what about formats and labels?

- Consider using PUT statements to clean up the dataset
- Make a metadata dataset
- Add metadata to the JSON file

- Extract labels

- Relabel resulting dataset




Export using PROC JSON - SAS 9 & Viya

Grab the Metadata

/* Grab the Metadata */

proc contents data=PUBLIC.STENTPLACEMENT
out=varmeta(keep=varnum name label type length format informa

noprint;
run;
proc sort data=varmeta; Obs NAME TYPE LENGTH VARNUM LABEL FORMAT INFORMAT
by varnum; _ _
1 PatientlD 2 7 1 Patient ID
run;
options nocenter; 2 Age 1 8 2 Age BEST
PROC PRINT; RUN; 3 Gender 2 6 3 Gender 3
4 Ethnicity 2 30 4 Ethnicity $
5 Smoker 2 3 5 Smoker 5
6 Diabetic 2 3 6 Diabetes 5

Copyright © SAS Institute Inc. All rights reserved.




Export using PROC JSON - SAS 9 & Viya

Write Metadata to JSON File

1 A
. . o . . 2 "metadata”: [h
filename jfile "/mnt/viya-share/homes/jimbo 4 { 154 rdata": [
4 "NAME": "PatientID", qgg { ' ‘
proc json out=jfile pretty nosastags; Z I::;THZ? 186 "PatientID": "@@@@146",
B 187 "Age": 58,
/ CVARNUM™: 1, i 188 "Gender": "Female",
write open object; s "LABEL": "Patient ID" ,gq "Ethnicity": "White",
7 "FDRMAT - 190 "Smoker™: "No",
write values "metadata": ﬁ }s S o "Diabetic”: "No%,
' ! 15 ( 192 "Hospital": "Rosie Hospital",
write open array,; = NAME": "Age”, 193 "StentMaterial": "Bare Metal Stent Materials"”,
export varmeta; 14 “TYPE": 1, 194 ::Stentﬂ.ge": 369,
s mels o e
16 "VARNUM": 2, : -
17 "LABEL": "Age", 197 "StentThickness": 12,
write values "data"; 18 "FORMAT": "BEST", 198 "CEHDESiE"'” IBK Velocity”,
. ) 19 "INFORMAT": "" 199 "Ce TYPE": "C OSE",
write open array; 20 }, 200 "StentFailure": "No",
export public.stentplacement; 21 { 201 "HoursActive": 9,
write ClGSE_; 22 "NAME": "Gender", 202 "PlaqueProlapse”: "Yes",
23 "TYPE": 2, 203 "CoronaryStream"”: "Downstream",
24 "LENGTH": 6, 204 "MultipleStent": "No",
write close; 25 "VARNUM": 3, 205 "GeographicMiss": "No™
26 "LABEL": "Gender", 206 },
27 "FORMAT": "$",
run, 28 "INFORMAT": ""
25 },
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Export using PROC JSON - SAS 9 & Viya

Read Data into new Dataset — No labels

data stent_import;
set jdata.data;

run;

v 1.2s

Copyright © SAS Institute Inc. All rights reserved.

libname jdata json fileref=jfile;

PatientiD Age

0000146

0000747

58

33

drop ordinal root ordinal data;

Gender

Female

Female

filename jfile "/mnt/viya-share/homes/jimbox/stent.json";

| don't need

Ethnicity Smoker

White

Mixed /
Multiple
ethnic

groups

these

PROC SQL outobs=5; SELECT * from stent_import; QUIT;

No

Yes

Diabetic
MNo

No

Hospital

Rosie Hospital

Nuffield Health
Cambridge
Hospital

StentMaterial

Bare Metal
Stent
Materials

Bare Metal
Stent
Materials

StentAge
700

976

StentLength S
78

28




Export using PROC JSON - SAS 9 & Viya

Make a Label Macro and apply it

proc sql noprint;

select cats(name,'=",quote(trim(label)))

into :1blstmt separated by

from jdata.metadat

where not missing(label);

quit;

data stent_labeled;
set stent_import;
label &lblstmt;
run;

PROC SQL outobs=5; SELECT * from stent_labeled; QUIT;

v 0.7
Patient

ID Age Gender
0000146 58 Female

Copyright © SAS Institute Inc. All rights reserved.

Ethnicity Smoker Diabetes Hospital

White

No

No

Rosie Hospital

Stent
Stent Stent  Stent Stent Stent Cell
Material Age Length Width Thickness Design
Bare 700 78 12 12 Bx
Metal Velocity

Stent
Materials

Stent
Cell Stent
Type Failure

Close No




Advanced JSON
Techniques in SAS Viya with PROC CAS
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Advanced JSON Stuff

Viewing in SAS Studio

SAS Server: /mnt/viya-share/homes/jimbox/dataset JSON_procjson_ae.|son

[¢ Start Page son  datasetJSON_procjson_ae.json x + 1 {
2 "creationDateTime"”: "2098353219.81043",

& [ Snippet 3 "datasetJsonversion": "1.0.0",

SAS Server: /mnt /viya-share/homes/jimbox/dataset JSON_procjson_ae.json il "asOfDateTime": "29JUN26:11:53:40",

1 {"creationDateTime":"2098353219.81043", "datasetJSONVersion”:"1.0.0", "asOfl 5 "originator": "Sponsor XyzZ",

6 "sourceSystem”: "Software ABC",
7 "sourcesystemversion™: "1.2.3",
8 “clinicalData™: {
9 "studyOID": "xxx”,
1@ "metaDataversion0ID": "xxx", € = === -
11 "metaDataRef”: "https://metadata.location.org/api.link”,
12 "itemGroupData™: {
13 "IG.AE": {
14 "records™: 1191,
15 "name”: "AE",
16 "label": "Adverse Events"”,
17 "items:": [
18 {
19 "OID": "IT.AE.ITEMGROUPDATASEQ",
20 "Name": "ITEMGROUPDATASEQ",
21 "Label": "Record identifier"”,
22 "Type": 1,
23 "Length": 8,
24 "keySequence™: null
25 }J
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Advanced JSON Stuff

Stream the JSON File to the Log

Code Log Results Output Data

1 %let path = "/mnt/viya-share/data/hls/Dataset]SON output/dataset]SON_procjson_ae.json’;
2
3  proc cas;
4 set stdISON;
5 resp file = readPath(&path.);
6 resp_string = json2CASL(resp file);
7 print resp_string; 80  proc cas;
8 81 set stdJson;
9  run; 82 resp _file = readPath(&path.);
10 83 resp_string = json2CASL(resp file);
84 print resp string;
85
86  run;

{creationDateTime=2098353219.81043,datasetISONVersion=1.0.8,as0fDateTime=29JUN26:11:53:40,0originator=Sponsor XYZ,sourceSystem=
Software ABC,sourceSystemVersion=1.2.3,clinicalData={study0ID=xxx,metaDataVersion0ID=xxx,metaDataRef=
https://metadata.location.org/api.link,itemGroupData={IG.AE={records=1191,name=AE, label=Adverse Events,items:={{0ID=
IT.AE.ITEMGROUPDATASEQ,Name=ITEMGROUPDATASEQ,Label=Record identifier,Type=1,Length=8,keySequence=.},{0ID=IT.AE.STUDYID,Name=STUDYID
,Label=Study Identifier,Type=2,Length=12,keySequence=1},{0ID=IT.AE.DOMAIN,Name=DOMAIN,Label=Domain Abbreviation,Type=2,Length=2,
keySequence=2},{0ID=IT.AE.USUBJIID,Name=USUBJID,Label=Unique Subject

Identifier,Type=2,Length=11, keySequence=3},{0ID=IT.AE.AESEQ,Name=

AESEQ, Label=Sequence Number,Type=1,Length=8,keySequence=4},{0ID=IT.AE.AESPID,Name=AESPID,Label=Sponsor-Defined Identifier,Type=2,
Length=3,keySequence=5},{0ID=IT.AE.AETERM,Name=AETERM, Label=Reported Term for the Adverse

Event, Type=2,Length=200, keySequence=6},{0ID=

IT.AE.AELLT,Name=AELLT,Label=Lowest Level Term,Type=2,Length=108,keySequence=7},{0ID=IT.AE.AELLTCD,Name=AELLTCD, Label=

Lowest Level Term Code,Type=1,Length=8,keySequence=8},{0ID=IT.AE.AEDECOD,Name=AEDECOD, Label=Dictionary-Derived Term,Type=2,

Length=200,keySequence=9}, {0ID=IT.AE.AEPTCD,Name=AEPTCD, Label=Preferred Term

Code,Type=1,Length=8, keySequence=16},{0ID=IT.AE.AEHLT,Name=

AEHLT, Label=High Level Term,Type=2,Length=100,keySequence=11},{0ID=IT.AE.AEHLTCD,Name=AEHLTCD,Label=High Level Term Code,Type=1,
Length=8,keySequence=12},{0ID=IT.AE.AEHLGT ,Name=AEHLGT, Label=High Level Group Term,Type=2,Length=100,keySequence=13},{0ID=
IT.AE.AEHLGTCD,Name=AEHLGTCD, Label=High Level Group Term

rfada Tuna—1 1 anabh—0 lbrarChamaneca—1A41 TATHR-TT AC ACDANCWES MAamn—ACDANCWE 1 ahAl—
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Advanced JSON Stuff

Pull Just Part as a Macro Variable

L
L
£
£
L
L
{
i
L

1

2 "creationDateTime": "2098353219.81043",

3 "datasetISOMVersion”: "1.8.8",

4 "asOfDateTime"”: "29JUN26:11:53:48",

5 “originator™: "Sponsor XYZ",

6 "sourcesystem”: "Software ABC",

7 "sourceSystemversion”: "1.2.3",

8 "clinicalpata™: {

9 "studyOID": "XXX", e ————
16 "metabDatavVersion0ID": "xxx",
11 "metaDataRef”: "https://metadata.location.org/api.link”,
12 "itemGroupData™: {
13 "IG.AE": {
14 "records”: 1191, o s = -—-
15 "name”: "AE",
16 "label™: "Adverse EVENtS”, o= = m s
17 "items:": [
18 f
19 "OID": "IT.AE.ITEMGROUPDATASEQ",
20 "Name" : "ITEMGROUPDATASEQ",
21 "Label™: "Record identifier"”,
22 "Type": 1,
23 "Length": 8,
24 "keySequence”: null
25 1,
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Advanced JSON Stuff

Pull Just Part as a Macro Variable

L
L
£
£

[ER SR B o T el L e P S T I W R e el I R el

— J —

1

7 Code Log Results Output Data

i 1 %let path = "/mnt/viya-share/data/hls/DatasetISON output/datasetISON procjson_ae.json’;

5 2

. 3  proc cas;

. a4 set stdISON;

2 5 resp file = readPath(&path.);

5 6 resp string = json2CASL(resp file);
.

E 8 StudyID = resp string.clinicalData.study0ID;

15 9 print studyID;

13 18 nrec = resp_string.clinicalData.itemGroupData"IG.AE" ].records;

v 11 print nrec;

15 12 1bl = resp string[7][4][1][3];

16 13 print 1bl; : use braCketS
14 symputx( N Records', nrec, 'G’ -

17 - ymputx L : when a dot is

. 16 run; Or just use in name

20 L array index

a1 [ 18  %put &=N_Records;

22 - B

23 "Length": 8,

24 "keySequence”: null

25 1,
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Advanced JSON Stuff

Pull Just Part as a Macro Variable

1 { | 7
2 cC 80 proc cas;
3 — 81 set stdIson;
4 82 resp file = readPath(&path.);
> 83 resp string = json2CASL(resp file);
6
. 84
2 85 StudyID = r‘esp*str‘ing.clinical[:nata.studj-,rDID;
9 86 print studyI
10 87 nrec = res;pf_str‘ing.clinicalnata.itemﬁrnup[}ata["IG.AE"].r‘iic_grds;
11 38 print nrec; -'____-""‘"
12 89 1bl =ff‘esp_5tr‘ing[?][4][1][31; ==
13 90 pript 1bl; e __‘_.-"""'
il

14 91 sylmputx('N_Records', npéC,.*6");
15 Q72 7 .‘-{-.‘
16 - =27

93 rln; -
17 ™ - ”

XXX - ’
12 4.- ’f
o 1191 ’
20 Adverse Events
21 [ 94
22 95  Z%put &=N Records;
23 N RECORD5=1191
24 9h
25 T,
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Advanced JSON Stuff

Use Python tor Streaming Input

Code

W00~ &houn B ka2

R e I T T I T =y ot
W00 =~ Th B W R @

sl
= &

Log Results

proc python;
submit;

import ijson

rows = []

Qutput Data (1)

G—

import pandas as pd

with open(”/mnt/viya-share/homes/jimbox/countrie

for rec in ijson.items(f, "countries.item"):

it rec.get("region™) == "Asia":
rows.

countries asia =
print(countries asia)

append(rec)

pd.DataFrame(rows)

-
Ll
-

SAS.df2sd(countries asia, "WORK.COUNTRIES ASTIA"™]

endsubmit;

run;

Copyright © SAS Institute Inc. All rights reserved.

WORK.COUNTRIES_ASIA @

Y4

HDNHO‘\M-&-WNI—'-H

il e e = =
o R W N H O

Columns: 6 Rows: 16

Enter expression

& name

Afghanistan
China

India
Indonesia
Israel

Japan
Malaysia
Pakistan
Philippines
Saudi Arabia
Singapore
South Korea
Thailand
Turkey
United Arab Emirates

Vietnam

& code

& capital
Kabul
Beijing
New Delhi
Jakarta
Jerusalem
Tokyo
Kuala Lumpur
Islamabad
Manila
Riyadh
Singapore
Seoul
Bangkok
Ankara
Abu Dhabi

Hanoi

& region
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia
Asia

Asia

@ population
38928346
1439323776
1380004385
273523615
8655535
126476461
32365999
220892340
109581078
34813871
5850342
51269185
69799978
84339067
9890402
97338579

& currency

AFN
CNY
INR
IDR
ILS
JPY
MYR
PKR
PHP
SAR
SGD
KRW
THB
TRY
AED
VND




Advanced JSON Stuff

Use CAS for Streaming Input

WORK.ASIA ©®

SAS Server: /mnt/viya-share/homes/jimbox/StreamJSC (5] = Columns: 3 Cowe 17
1 %let filepath= "/mnt/viya-share/d: | =2 | & ~° SR S
2
3  proc cas; Y  Enter expression
a wntries;
> colNames = { HE & Country & Capital @ Population ' do
6 "Country”,
7 "Capital”, 1 Afghanistan Kabul 38,928,346 al; o
8 “Population” 2 Singapore Singapore 5,850,342 pulation; CheCk Condltlon
9 ¥ _ — 'opulation};
10 3 China Beljing 1,439,323,7/76 ddrow(impor le, rowl);
1 colTypes = { 4 South Korea Seoul 51,269,185
12 varchar",
13 "varchar", 5 India New Delhi 1,380,004,385
- . Snumerict 6 Thailand Bangkok 69,799,978
16 7 Indonesia Jakarta 273,523,615 port_table, rowl);
17 import table = newtable("Asia’ g Turkey Ankara 84 339 067
18 ! r .
19 set STDISON; 9 Israel Jerusalem 8,655,535 'casuser’ casout="As1a PE[JlHCE‘j.
20 o | 10 United Arab Emirates  Abu Dhabi 9,890,402
21 CountriesFile=readpath(&filep:
22 inJsoN=json2casl(CountriesFile 11 Japan Tokyo 126,476,461
N 12 Vietnam Hanoi 97,338,579
13 Malaysia Kuala Lumpur 32,365,999
14 Vietnam Hanoi 97,338,579
lat = commals.
15 Pakistan Islamabad 220,892,340
16 Philippines Manila 109,581,078
17 Saudi Arabia Riyadh 34,813,871
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Conclusion
What did we learn?



JSON Takeaways

What did we learn

- JSON is lightweight, human readable, and self-describing format for data
exchange

- [t is the dominant format for APIls and web services, and it is showing up in
clinical data standards like Dataset-JSON

- SAS, Python, and R can all read and write it with built-in tools

- PROC JSON exports easily; a little metadata work preserves labels and
formats

- PROC CAS and streaming techniques handle the larger, more complex files
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