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Introduction

• JSON is becoming the de-facto standard for data exchanges on the internet, 
especially in supporting REST APIs

• SAS© can import JSON files into SAS data sets using the JSON LIBNAME engine

• When JSON structures get more complex the use of the JSON LIBNAME engine can 
result in a large number of SAS data sets that need to be merged. 

• This presentation shows an alternative approach for importing JSON structures by 
using PROC LUA in SAS © with publicly available JSON modules.
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What is JSON

• JavaScript Object Notation (JSON*) is lightweight, text-based, language-
independent syntax for defining data interchange formats

• Douglas Crockford originally specified the JSON format in the early 2000s.

• Derived from the JavaScript programming language, but is programming language 
independent. 

• JSON defines a small set of structuring rules for the portable representation of 
structured data.

• JSON is a syntax of braces, brackets, colons and commas

*Pronounced /ˈdʒeɪ·sən/, as in “Jason and The Argonauts”.

{ } [ ] : ,

https://www.crockford.com/
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What is JSON
• A JSON value must be an object, array, number, or string or 

one of following literals: false, null, true

A string must be 
wrapped in double
quotation marks.
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What is JSON
object Array
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What is JSON
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Reading JSON in SAS

• SAS can read JSON files with the JSON LIBNAME engine since SAS 9.4 M4

• Depending on whether the JSON file has a simple or more complex hierarchy, 
you may want to use a MAP.

• SAS can create a default MAP that you can manually update, if needed

• When JSON files have a more complex hierarchy a large number of data sets may 
be generated that may need further processing, such as merging, transposing or 
data step coding. 
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JSON in SAS



Copyr ight © SAS Inst i tute  Inc .  Al l  r ights  reserved.PHUSE  EU 2021   - Paper  AD-06

JSON in SAS

You will get a 
dataset (Alldata) 
with all data.
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JSON in SAS
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Reading JSON in SAS
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Reading JSON in SAS

Merging the 
3 data sets.
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JSON in SAS
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JSON map
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Reading JSON in SAS
• By manually editing the  MAP file with a text editor we can: 

– Control the length of the variables

– Add labels, formats or informats

– Delete, rename or retain variables

With complex JSON files (= large number of data sets) this quickly becomes a 
very tedious process. 

REST API Endpoint from the 
CDISC Library

# SAS data sets 
from JSON

mdr/products 16

mdr/ct/packages/sdtmct-2021-03-26 8

mdr/sdtmig/3-3 28

mdr/sdtm/1-7 39



Copyr ight © SAS Inst i tute  Inc .  Al l  r ights  reserved.PHUSE  EU 2021   - Paper  AD-06

Lua
• Lua was created in 1993 by Roberto Ierusalimschy (Rio de Janeiro)

• Lua is a modern open-source programming language with a very simple syntax

• Lua supports highly flexible data structures and modules

• Tables are the only data structure available in Lua which can be used to create 
different types like arrays and dictionaries

• Lua is known for excellent performance, both in speed and memory

• Lua does not replace the SAS DATA step or procedures but enhances the ability to 
drive SAS. Lua has direct access to the vast majority of SAS functions

• Lua makes parsing JSON very easy with one of the available modules for encoding 
and decoding JSON 
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Proc LUA in SAS
• Base SAS® 9.4 introduced the LUA 

procedure as an alternative to the SAS
Macro Language

• PROC LUA runs the Lua virtual machine 
inside the SAS process to offer seamless 
integration with SAS

• Execute Lua code within a
SUBMIT / ENDSUBMIT block in PROC LUA

• Lua is a dynamically typed language –
variables do not have types; only values do

• Basic types in Lua: 
nil, boolean, number, string, table, 
function, userdata, and thread
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Tables in Lua
• Tables are the sole data-structuring mechanism in Lua

• They can be used to represent ordinary arrays, associative arrays, lists, symbol tables, sets, 
records, graphs, trees, etc. -- pretty much any type of data structure in memory

• Tables can contain other tables

1  Hours
2  hr
3  h
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Tables in Lua

table: 0000022C0798BEC0=
{

["submissionValue"]="UNIT"
["synonyms"]=table: 0000022C0798C100=
{

[1]="Hours"
[2]="hr"
[3]="h"

}
["conceptId"]="C25529"
["extendedValue"]=false
["name"]="Unit"
["definition"]="Terminology Codelist used 

for units within CDISC"
["preferredTerm"]="CDISC SDTM Unit of 

Measure Terminology"
}
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Tables in Lua

submissionValue  UNIT
Synonyms         table: 0000022C0798C100
conceptId        C25529
extendedVaLUE    true
Name             Unit
Definition       Terminology Codelist used for units within CDISC
preferredTerm    CDISC SDTM Unit of Measure Terminology

table: 0000022C0798C100=
{

[1]="Hours"
[2]="hr"
[3]="h"

}
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SAS and Lua – the sas table

• PROC LUA creates a special global Lua table called sas

• The sas table contains functions: sas.scan, sas.symget, sas.symput, ...
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SAS and Lua – submitting SAS code
• PROC LUA can submit SAS code

• An optional table parameter with key-value pairs can be made available for 
resolution in the block of SAS code  



Copyr ight © SAS Inst i tute  Inc .  Al l  r ights  reserved.PHUSE  EU 2021   - Paper  AD-06

SAS and Lua – create a SAS data set
• PROC LUA can read SAS data set and create SAS datasets

• Use the sas.new_table function to create a new (empty) data set template

-- loop over all products
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Typical scenario: 

open an empty SAS 
data set from a 
template and write out 
observations in a loop

SAS and Lua – create a data set
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SAS and Lua – create a data set 
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Lua and JSON • Any JSON object can be 
expressed as a Lua table
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• There are a several Lua libraries available to encode a Lua table to JSON or 
decode JSON to a Lua table (http://lua-users.org/wiki/JsonModules)
This site reviews speed, bugs and edge cases

• I tested some of the (pure) Lua implementations

• Test file: CDISC Library SDTM Controlled Terminology 2021-06-25
sdtmct_20210625.json, 892 code lists with a total of 32570 terms and a total 
of 28276 term synonyms.

• The goal was to create the same data set with the SAS JSON libname engine and 
several JSON Lua libraries.

Lua and JSON – JSON libraries

http://lua-users.org/wiki/JsonModules
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• [jf-JSON] Jeffrey Friedl’s Lua module for encoding and decoding JSON in Lua 
http://regex.info/blog/lua/json – Version 20170927.26 (2017)
Creative Commons Attribution 3.0 Unported License

• [dkjson] David Kolf’s JSON Module for Lua - http://dkolf.de/src/dkjson-lua.fsl/home
Version 2.5 (2014-04-28) - MIT/X11 license

• [dkjson-wiki] Fandom Developers Wiki: JSON high-performance bidirectional conversion 
framework. This module is a fork of the dkjson library by David Kolf
https://dev.fandom.com/wiki/Global_Lua_Modules/Json – Version 2.5.0+wikia:dev (2020)
MIT license

• [rxi-json] Json.lua - A lightweight JSON library for Lua - https://github.com/rxi/json.lua
Version 0.1.2 (2019) – MIT license

• [luna-json] Lunajson features a SAX-style JSON parser and simple JSON decoder/encoder.
https://github.com/grafi-tt/lunajson - Version 1.2.3 (2020) - MIT/X11 license

Lua and JSON – JSON libraries

http://regex.info/blog/lua/json%2520%E2%80%93%2520Version%252020170927.26
http://dkolf.de/src/dkjson-lua.fsl/home
https://dev.fandom.com/wiki/Global_Lua_Modules/Json
https://github.com/rxi/json.lua
https://github.com/grafi-tt/lunajson
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JSON to Lua to SAS – complete example
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Lua and JSON – JSON libraries

• Speed

Method Real time used

SAS JSON libname engine -
PROC COPY + SQL joins + data step

0.32 + 0.57 + 0.13 = 1.42 sec.

jf-JSON Lua library 3.42 sec.

dkjson Lua library 1.51 sec.

dkjson-wiki Lua library 1.53 sec.

rxi-json Lua library 1.78 sec.

luna-json Lua library 1.07 sec.
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JSON to Lua to SAS – Box.com example

• You want to check if the 
folder “Define-XML” 
exists in your box.com
account 

This will return a JSON file
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JSON to Lua to SAS – Box.com example
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Conclusion

• PROC LUA greatly enhances SAS/Base capabilities for converting 

complex JSON files into SAS data sets
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• The JavaScript Object Notation (JSON) Data Interchange Format, RFC 8259
T. Bray, Ed., Internet Engineering Task Force (IETF), December 2017

• The JSON Data Interchange Format, Standard ECMA-404
Ecma International, 2nd edition, December 2017

• Driving SAS® with Lua
Paul Tomas, SAS Global Forum 2015

• REST Easier with SAS®: Using the LUA Procedure to Simplify REST API Interactions
Steven Major, SAS Global Forum 2019  (code on GitHub)

• The Programming Language Lua (http://www.lua.org)
Lua.org (2013)
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Thank You !
Questions ?

All code can be found at GitHub: 
https://github.com/lexjansen/sas-papers/tree/master/phuse_eu-2021

https://github.com/lexjansen/sas-papers/tree/master/phuse_eu-2021

