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ABSTRACT  

Application programming interfaces, or APIs, provide a way for diverse computer programs and systems to reliably 

communicate with each other. Representative State Transfer (ReST) APIs are the most common type of API used for 

communication via hypertext transfer protocol (HTTP) . Base SAS has robust tools baked in for working with ReST APIs. 

This paper includes a brief introduction to API concepts and demonstrates: 

• Using PROC HTTP to submit API requests 

• Using the JSON and XMLV2 LIBNAME engines to work with API response results 

• Working with the World Bank API to obtain data in real-time 

INTRODUCTION 

Introduction

Getting Information from Applications

 

We're used to using powerful applications every day. We don't even give it much thought as we connect to a 
server somewhere "out there" to get the information we need to do our work on our local computer.  Very 
frequently, that information comes in the form of an HTML page. 
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Introduction

Application Results Formatting

 

HTML is a beautiful format for presenting information for human consumption, but if you want the 
information for programmatic processing, HTML is not a machine-friendly format.  
See: https://blogs.sas.com/content/sasdummy/2017/12/04/scrape-web-page-data 
 

Introduction

Application Programming Interfaces (APIs)

 

Application Programming Interfaces, or APIs, come in a variety of styles and architectures. APIs enable 
applications to connect, communicate and transfer data in standardized, machine-friendly formats.  

https://blogs.sas.com/content/sasdummy/2017/12/04/scrape-web-page-data
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Introduction

Representational State Transfer (REST) APIs

 

When applications connect over the internet a stable connection between the machines can't be guaranteed.  

Introduction

Representational State Transfer (ReST) APIs

API

• Uniform interface
• Client-server decoupling
• Stateless operations

 

ReST API architecture is designed to facilitate operating under these conditions. A ReST API provides these 
fundamental properties: 
1. A uniform interface.  
2. Client-server decoupling.  
3. Stateless operations.  

USING REST APIS 
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\____________/

| 

query

Using a REST API

URIs

https://example.com:8080/my/api_path?id=1&name=Mark

\__________________________________/

|

URL

scheme     authority       path 

|            |             |

\_________/\_______________/\______/

 

A URI scheme, authority and path are collectively referred to as the URL. Any query is separated from the URL 
by a question mark with the parameters expressed as ampersand-delimited name-value pairs.  
 

PROC HTTP 

PROC HTTP

Introduction

PROC HTTP 

URL="URL-to-target"

<OUT=fileref>

<METHOD="http-method">

<IN=<fileref | "string" | FORM (arguments) | MULTI <options> (parts)>>

<QUERY=("parm1"="value1" "parm2="value2" ...)>

<HEADERIN=fileref>

<HEADEROUT=fileref>

<proxy-server-connection-options>

<web-server-authentication-options>

;

 

With PROC HTTP, the URL= and OUT= parameters specify where to retrieve data from and save to.  The OUT= 
parameter requires a fileref – a literal path and file name will produce an error.  You can use the METHOD= 
parameter to specify the method for the API call. The IN= parameter is used when posting data. Other 
parameters can be used to express the query as key/value pairs, define the API call request and response 
headers, and authenticate to the server.  
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Using PROC HTTP with REST APIs

Converting cURL examples to PROC HTTP code

curl -o "c:\file.txt" -request "https://httpbin.org/get"

\___________/

\

output

\______________________/

| 

url

filename resp "c:\file.txt";

PROC HTTP out=resp url="https://httpbin.org/get";

\___________/

\

\______________________/

|

|

 

APIs usage examples often use cURL, which is easily translated to PROC HTTP code.  

Using PROC HTTP with REST APIs

{

"args": {"myParamater": "Hello, world!"}

,"headers": {

"Accept": "*/*", "Host": "httpbin.org"

,"User-Agent": "SAS/9" 

,"X-Amzn-Trace-Id": "Root=1-60523bb2-3327c9a116e660e730826a36"

}

,"origin": "34.224.151.217"

,"url": "http://httpbin.org/get?myParameter=Hello%2C world!"

}

Response file contents

filename resp temp;

proc http 
url="http://httpbin.org/get"
query=("myParameter"="Hello, world!")  
out=resp;

run;

 

You can use a volatile file for the response file by specifying the TEMP keyword on the FILENAME statement. 
The response from the API call is written to the volatile file resp. The file content can be accessed until the SAS 
session ends or the fileref is cleared, at which point it is automatically deleted. 
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filename resp temp;

proc http 
url="http://httpbin.org/get"
query=("myParameter"="Hello, world!")  
out=resp;

run;

%put NOTE: &=SYS_PROCHTTP_STATUS_CODE;
%put NOTE: &=SYS_PROCHTTP_STATUS_PHRASE;

Using PROC HTTP with REST APIs

 

An API provides status in the response header, using codes defined in section 10 of RFC 2616. PROC HTTP 
automatically sets the values of two macro variables, SYS_PROCHTTP_STATUS_CODE and 
SYS_PROCHTTP_STATUS_PHRASE.  
 

Using PROC HTTP with REST APIs

78   filename resp temp;
79   
80   proc http
81      url="http://httpbin.org/get"
82      query=("myParameter"="Hello, world!")
83      out=resp;
84   run;
NOTE: 200 OK
NOTE: PROCEDURE HTTP used (Total process time):

real time           0.09 seconds
cpu time            0.00 seconds

85   
86   %put NOTE: &=SYS_PROCHTTP_STATUS_CODE;
NOTE: SYS_PROCHTTP_STATUS_CODE=200
87   %put NOTE: &=SYS_PROCHTTP_STATUS_PHRASE;
NOTE: SYS_PROCHTTP_STATUS_PHRASE=OK

 

PROC HTTP also automatically writes the status to the SAS log.  

https://datatracker.ietf.org/doc/html/rfc2616#section-10
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Using PROC HTTP with REST APIs

78   filename resp temp;
79   
80   proc http
81      url="http://httpbin.org/get"
82      query=("myParameter"="Hello, world!")
83      out=resp;
84   run;
NOTE: 200 OK
NOTE: PROCEDURE HTTP used (Total process time):

real time           0.09 seconds
cpu time            0.00 seconds

85   
86   %put NOTE: &=SYS_PROCHTTP_STATUS_CODE;
NOTE: SYS_PROCHTTP_STATUS_CODE=200
87   %put NOTE: &=SYS_PROCHTTP_STATUS_PHRASE;
NOTE: SYS_PROCHTTP_STATUS_PHRASE=OK

 

The SYS_PROCHTTP_STATUS_CODE macro variable contains the numeric status code and 
SYS_PROCHTTP_STATUS_PHRASE contains the text of the status returned. 
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DEMO: API FUNDAMENTALS WITH PROC HTTP 

/* Set up volatile file filerefs for response, header and input */  

filename resp TEMP; 

filename headout TEMP; 

filename input TEMP; 

 

/* Add content to the input file */ 

data _null_; 

   file input ; 

   put "this is some sample text"; 

run; 

 

/* POST the input file contents to the API */ 

proc http  

   url="http://httpbin.org/post"  

   in=input  

   out=resp  

/*    method=post */ 

   headerout=headout; 

run; 

 

 

%put NOTE: &=SYS_PROCHTTP_STATUS_CODE; 

%put NOTE: &=SYS_PROCHTTP_STATUS_PHRASE; 

/*** Review the log - note status message */ 

/* Review macro variable values associated with PROC HTTP */ 

 

/* Review the header from the API response - note status codes in header */ 

title "Header Output"; 

data _null_; 

  file print; 

  infile headout; 

  input; 

  put _infile_; 

run; 

title; 

 

/* Review the body of the API response in the Log */ 

data _null_; 

 rc=jsonpp('resp','log'); 

run; 

 

 

/* Generic GET to retrieve data from the API */ 

proc http  

   url="http://httpbin.org/get"  

   out=resp; 

run; 

 

/* Review the body of the API response in the Log */ 

data _null_; 

 rc=jsonpp('resp','log'); 

run; 

 

/* Macro variable values */ 

%put NOTE: &=SYS_PROCHTTP_STATUS_CODE; 

%put NOTE: &=SYS_PROCHTTP_STATUS_PHRASE; 

 

/* Bad Request */ 

proc http  
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   url="http://httpbin.org/bad_request"  

   out=resp; 

run; 

 

/* Review the body of the API response in the Log */ 

data _null_; 

 rc=jsonpp('resp','log'); 

run; 

 

/* Macro variable values */ 

%put NOTE: &=SYS_PROCHTTP_STATUS_CODE; 

%put NOTE: &=SYS_PROCHTTP_STATUS_PHRASE; 

WORKING WITH JSON RESULTS 

Working with API Results

{

"args": {"myParamater": "Hello, world!"}

,"headers": {

"Accept": "*/*", "Host": "httpbin.org"

,"User-Agent": "SAS/9" 

,"X-Amzn-Trace-Id": "Root=1-60523bb2-3327c9a116e660e730826a36"

}

,"origin": "34.224.151.217"

,"url": "http://httpbin.org/get?myParameter=Hello%2C world!"

}

JSON Results

 

APIs frequently give you a choice of result formats. JavaScript Object Notation, or JSON, is a very lightweight, 
structured text format with data expressed as key/value pairs, returned in either UTF-8 or some other UTF 
encoding. JSON can express complex data objects, like dictionaries and arrays, and is well suited for machine 
reading.  
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Reading JSON Files with the JSON LIBNAME Engine

LIBNAME libref JSON <MAP=fileref> <AUTOMAP=REUSE>;

filename jMap "&path/data/myJSONData.map";
filename resp "&path/data/myJSONData.json";
libname resp JSON     map=jMap automap=reuse;

libref – same as 
JSON file fileref 

engine 
engine-specific 

options

 

Base SAS includes the JSON LIBNAME engine. If your JSON is well-formed and not overly complex in structure, 
the engine is capable of automatically producing the map required to read the JSON file.  In this example, the 
fileref jMap references a volatile file we'll use for the map, and the fileref resp references a volatile file 
containing the JSON data received from a previous PROC HTTP step.  We read the data using a LIBNAME JSON 
statement.  Because the libref matches the JSON fileref, we don’t need to specify the JSON file location. To 
retain a copy of the JSON map file, use the MAP= and AUTOMAP= options to specify a permanent storage 
location for the map file and to automatically generate the map. AUTOMAP=REUSE overwrites the map file if 
it exists.  
 

 

Let’s build this report. 
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We'll use data provided by the World Bank, which has a robust and well-documented API available.  

DEMO: WORKING WITH JSON API RESULT FILES 

/* Make an API call that produces JSON results */ 

filename resp "&path/output/worldbank_pop.json"; 

proc http 

url='https://api.worldbank.org/v2/country/all/indicator/SP.POP.TOTL?date=2020&format=js

on&per_page=5000' 

   out=resp; 

run; 

 

/******************************************************************************** 

 Alternate way of writing the PROC HTTP step using QUERY:  

 

proc http url="http://api.worldbank.org/v2/country/all/indicator/SP.POP.TOTL" 

   query=('per_page'='5000'  

          'format'='JSON'  

          "date"="2020") 

   out=resp; 

run; 

 

********************************************************************************/ 

/*** Open the JSON file as text - note it's all one line. ***/ 

 

/* Print the response file to the log for easier viewing */ 

data _null_; 

 rc=jsonpp('resp','log'); 

run; 

 

 

/* Explore the JSON library */ 

libname resp json; 

proc contents data=resp._all_; 

https://datahelpdesk.worldbank.org/knowledgebase/articles/898581
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run; 

 

proc print data=resp.root (obs=5); 

run; 

 

/* Extract the desired data from the JSON & add country name from SAS data set */ 

proc sql; 

create table api.country_pop_2020 as  

select Country 

      ,2020 as Year 

      ,Code 

      ,Value format=comma16. as Population 

    from api.countries as c 

       inner join  

         resp.root as r 

    on r.CountryISO3Code=c.code 

    order by country 

; 

reset outobs=15; 

select *  

   from api.country_pop_2020 

 order by Population desc 

;  

quit; 

 

/* Don't need the resp fileref or libref anymore  */ 

libname resp; 

filename resp; 

 

/* Construct a data-driven API call */ 

/* Get a semicolon-delimited list of high population country codes (>100,000,000)*/ 

proc sql noprint; 

select code into :codes separated by ';' 

   from api.country_pop_2020 

   where Population > 100000000 

 order by Population desc 

; 

quit; 

 

%put NOTE codes=%superq(codes); 

 

/* Just for demo: The list can be used to construct a data-driven API call to get 

exchange rates */ 

data _null_; 

   

url=%tslit(https://api.worldbank.org/v2/country/&codes/indicator/DPANUSSPB?date=2020M01

%nrstr(&)format=json); 

   call symputx('URL',url); 

run; 

 

%put NOTE: codes=%superq(codes); 

%put NOTE- URL=%superq(url); 

 

 

/* Make the API call - get results as JSON */ 

filename resp "&path/output/worldbank_econind.json"; 

proc http 

url=%tslit(https://api.worldbank.org/v2/country/&codes/indicator/DPANUSSPB?date=2020M01

%nrstr(&)format=json) 

   out=resp; 

run; 
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/* Explore the JSON Library */ 

libname resp json; 

proc contents data=resp._all_; 

run; 

 

title "ROOT data sample"; 

proc print data=resp.root(obs=5); 

run; 

title "COUNTRY data sample"; 

proc print data=resp.country(obs=5); 

run; 

title; 

 

/* Extract the exchange rate data from the JSON */ 

proc sql; 

create table api.high_pop_xchng_2020 as 

select c.ID as Code 

      ,c.value as Country 

      ,Date 

      ,r.Value as XR 'Exchange Rate, USD'    

   from  

     resp.country as c 

     inner join  

     resp.root as r 

   on c.ordinal_root=r.ordinal_root 

; 

select * 

   from api.High_pop_xchng_2020 

 order by xr desc 

; 

quit; 

 

/* Don't need the resp fileref or libref anymore  */ 

libname resp; 

filename resp; 

 

/* Produce the final report with the data from the API calls. */ 

proc sql; 

title   "2020 population and exchange rate"; 

title2  "For countries with populations > 100,000,000"; 

select e.*, Population 

   from api.high_pop_xchng_2020 (drop=date) as e 

        inner join  

        api.country_pop_2020 as p 

   on e.Code=p.code 

 order by XR  

; 

quit; 

title;        
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Working with JSON API result files

This demonstration illustrates using PROC HTTP 
to acquire JSON-formatted data from an API and 
working with the result.

api-json-response.sas
 

WORKING WITH XML RESULTS 

Working with API Results

<?xml version="1.0" encoding="utf-8"?>

<TABLE>

<ROOT>

<ordinal_root>1</ordinal_root>

<origin>149.173.8.29</origin>

<url>http://httpbin.org/get?myParameter=Hello%2C world!</url>

</ROOT>

<ARGS>

<ordinal_args>1</ordinal_args>

<myParameter>Hello, world!</myParameter>

</ARGS>

<HEADERS>

<ordinal_headers>1</ordinal_headers>

<Accept>*/*</Accept>

<Host>httpbin.org</Host>

<User_Agent>SAS/9</User_Agent>

<Trace_Id>Root=1-60dc5ea6-51b916bc173e169d4dc4d800</Trace_Id>

</HEADERS>

</TABLE>

XML Results

 

Another common response format is eXtensible Markup Language (XML). XML was intended to define 
documents, so it can't express complex data objects like arrays or dictionaries. It is more verbose, but much 
more flexible than JSON, and can handle many different encodings. Because it is so verbose, XML can be a bit 
harder for humans to read, but it's well suited for machine reading. 
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Reading XML Files with the XMLV2 LIBNAME Engine

LIBNAME libref XMLV2 XMLmap=fileref <AUTOMAP=REUSE>;

filename xMap "&path/data/myXMLData.map";
filename resp "&path/data/myXMLData.XML";
libname resp XMLV2 XMLmap=xMap automap=reuse;

libref – same as 
XML file fileref 

engine 
engine-specific 

options

 

The Base SAS XMLV2 LIBNAME engine makes it easy to work with XML data. If the XML is well-formed and not 
too complex, this engine is also capable of automatically producing the required map file. In this example, the 
fileref xMap references a permanent file location for the map file, and the fileref resp references a permanent 
file location for the XML data file. The LIBNAME XMLV2 statement allows us to read the XML data. An again, 
because the libref matches the fileref, we don’t need to specify where to find the XML file. The XMLMAP= 
option specifies the location for the permanent map file. Setting AUTOMAP=REUSE overwrites the map file if it 
exists.  

 

DEMO: WORKING WITH XML API RESULT FILES 

/* Make an API call that produces XML results */ 

filename xMAP "&path/output/worldbank_pop_xml.map"; 

filename resp "&path/output/worldbank_pop.xml"; 

proc http 

url='https://api.worldbank.org/v2/country/all/indicator/SP.POP.TOTL?date=2020&format=xm

l&per_page=5000' 

   out=resp; 

run; 

 

/*** Open the XML file - note it's well formatted and syntax highlighted in the 

browser. ***/ 

 

/* Explore the XML library */ 

libname resp XMLV2 xmlmap=xmap automap=reuse; 

/* View table properties and variables in RESP Library window */ 

/* Note that DATA1 has the information we want, but value is character, not numeric */ 

title "resp.data1 sample"; 

proc print data=resp.data1(obs=5); 

run; 

title "resp.country sample"; 

proc print data=resp.country(obs=5); 

run; 

 

/* Extract the desired data from the XML & add country name from SAS data set */ 
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proc sql; 

create table api.country_pop_2020_xml as  

select c.Country 

      ,date as Year 

      ,CountryISO3Code as Code 

      ,input(Value,32.) format=comma16. as Population 

    from api.countries as c 

       inner join  

         resp.data1 as r 

    on r.CountryISO3Code=c.code 

    order by country 

; 

title "Join results sample"; 

select *  

   from api.country_pop_2020_xml (obs=5) 

;  

quit; 

title; 

 

/* Don't need the resp fileref or libref anymore  */ 

libname resp; 

filename resp; 

 

/* Could re-run the SQL to make this data-driven, but the macro variable already 

exists*/ 

%put NOTE: codes=%superq(codes); 

/* NOTE: codes=BGD;BRA;CHN;IND;IDN;JPN;MEX;NGA;PAK;RUS;USA */ 

 

/* Make the API call - get results as JSON */ 

filename xMAP "&path/output/worldbank_econind_xml.map"; 

filename resp "&path/output/worldbank_econind.xml"; 

proc http 

url=%tslit(https://api.worldbank.org/v2/country/&codes/indicator/DPANUSSPB?date=2020M01

%nrstr(&)format=XML) 

   out=resp; 

run; 

 

/* Explore the XML library */ 

libname resp XMLV2 xmlmap=xmap automap=reuse; 

/* View table properties and variables in RESP Library window */ 

/* Note that  

   DATA1 has exchange rate and date, but no country code. Date data is text.  

   COUNTRY country_id has country codes 

   Both tables have data1_ordinal so we can join 

*/ 

 

/* Extract the exchange rate data from the XML */ 

proc sql; 

create table api.exchange_rates_202001_xml as 

select rc.country_id as Code 

      ,c.Country 

      ,input(substr(rd.date,1,4),4.) as Date 

      ,rd.Value as XR 'Exchange Rate, USD'    

   from  

     resp.data1 as rd 

     inner join  

     resp.country as rc 

     on rd.data1_ordinal=rc.data1_ordinal 

     inner join  

     api.countries as c 

     on rc.country_id=c.code 
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; 

title "Final result table"; 

select * 

   from api.exchange_rates_202001_xml 

; 

quit; 

 

/* We clear the libname and libref, the permanent XML and MAP files remain */ 

libname resp; 

filename resp; 

 

/* Produce the final report with the data from the API calls. */ 

proc sql; 

title   "2020 population and exchange rate"; 

title2  "For countries with populations > 100,000,000"; 

select e.*, Population 

   from api.exchange_rates_202001_xml (drop=date) as e 

        inner join  

        api.country_pop_2020_xml as p 

   on e.Code=p.code 

   order by XR  

; 

quit; 

title; 

CONCLUSIONS 

It's a Wrap!

• PROC HTTP makes it easy to POST to and GET data from APIs

• API response formats are usually XML or JSON

• XML:

– less verbose than HTML, more verbose than JSON

– very flexible, but not object oriented

– handles multiple encodings

– Easy access in SAS via the Base SAS XMLV2 LIBNAME engine

• JSON :

– most compact API response format

– can define complex data objects

– UTF-8, UTF-16 or UTF-32 encoding only

– Easy access in SAS via the Base SAS JSON LIBNAME engines
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RESOURCES 

Download a ZIP file containing a PDF of this paper and the code used to create the presentation at  
https://bit.ly/GiveItaRest. The demos code folder contains two bonus programs: one demonstrates using PROC HTTP to 
download SAS code from GitHub, and the other demonstrates using PROC HTTP and the SAS Viya API to download a 
Visual Analytics report as a PDF file. 

CONTACT INFORMATION 

Your comments and questions are valued and encouraged. Contact the author at: 

Mark Jordan 
Email: sas.jedi@gmail.com  
X: @SASJedi 
 

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute 
Inc. in the USA and other countries. ® indicates USA registration.  

Other brand and product names are trademarks of their respective companies.  
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