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Agenda 

 History, Goals 

 Concepts, Technologies 

 Implementation 

 Examples 
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Request 
 Surface statistical models from Cognos 

 Rich Web interface 

 If possible, no additional license cost 

 

 scope seems too narrow 
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Scope & Technologies 
 No development on client side 

• Allows for development if desired 

 Work from any device using a simple protocol 

 Query and display all SAS BI content 

 

 SAS, Metadata, Stored Processes 

 Web Services 

 SOA 

 … 
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Goal 
 To syndicate the SAS BI Content 

• To any client (Cognos, custom application, mobile device) 
• Only requires SAS Integration Technologies 
• Provides interface for zero-footprint clients 



© Experis.  ALL RIGHTS RESERVED.  CONFIDENTIAL 

SAS Metadata 
 Metadata definitions for Libraries, Tables, Permissions, 

Servers, Information Maps, Stored Processes, … 

metabrowse 
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SAS Metadata 
List of Stored Processes  retrieve ClassifierMap objects 
which have a public type of “StoredProcess”.  
 

The different Associations objects allow us to retrieve 
additional information about a specific Stored Process. 
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SAS Metadata 
Retrieve the prompts defined for this Stored Process, query 
the Prompts Association object which conveniently returns 
XML with all prompts definitions.  
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SAS Foundation Services 
Set of infrastructure and services to create applications that interface with the 
different components of a SAS Intelligence platform.  
 

•managing IOM server connections 
•locating and binding to services 
•event notification 
•repository federation and searching 
•logging 
•publishing 
•authenticating and security management 
•context and resource management 
•stored processes retrieval and execution  
•user session management 
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The REST Framework 
 Software architecture for distributed hypermedia, a simpler-than-

before client-server architecture based on the success of the World 
Wide Web. 

 Looks a lot like SOA (Service Oriented Architecture), but 
sometimes called a Resource Oriented Architecture. 

 A resource is any source of information that can be referenced with 
a global identifier.  

 Global identifiers are highly visible and addressable. 

 Resources are manipulated through a uniform interface, PUT, 
POST, GET and DELETE. 

 Resources are separate from representations.  

 Hypermedia as the engine of application state. 
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The REST Framework 
 Constraints to be RESTful: 

• Clear separation between the client and the server who communicate 
through a uniform interface.  

• Sessions between a client and a server are stateless. 
• Server responses must clearly define themselves as cacheable (or not) 

to ensure clients are always aware whether the information they 
receive is up-to-date.  

• Intermediaries between the client and the server provide scalability, 
performance and sometimes enforce security constraints. Clients must 
not be able to tell whether they are connected to an end server or an 
intermediary, this is referred to as a layered system. 

 Following these constraints promotes simplicity, 
portability and performance which is just what we need 
to build a SAS BI Content Syndication solution. 

 



© Experis.  ALL RIGHTS RESERVED.  CONFIDENTIAL 

The REST Framework 
 Identify resources and design a resource model for 

interfacing with them. 

 
URI Method Representation Options Description 

http://... GET HTML Retrieve resource in HTML 

http://... GET XML Retrieve resource in XML 

http://... PUT XML Create a new resource 

 Options for non-hierarchical elements 
 Commas when order matters, eg./Earth/37.0,-95.2 

 Semicolons when order doesn’t matter,               
eg. /blends/red;blue  
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The REST Framework 
 Resource Model Examples (GETs only) 

 

 To retrieve a list of tables in HTML format 
http://.../services/Tables/html 

 To retrieve the list of tables from folder XYZ or ZYX 
http://.../services/Tables/html/xyz;zyx 

 To retrieve the prompts of a stored process in XML 
http://.../services/Models/input/xml 

 

http://.../services/Tables/html
http://.../services/Tables/html/xyz;zyx
http://.../services/Tables/html/xyz;zyx
http://.../services/Models/input/xml


© Experis.  ALL RIGHTS RESERVED.  CONFIDENTIAL 

Implementation 
 Libraries, Tables and Stored Processes (XML & HTML) 

 
URI Method Representation Description 

http://.../Libraries/html GET HTML Retrieves collection of libraries in HTML format 

http://.../ Libraries/xml GET XML Retrieves collection of libraries in XML format 

http://.../Libraries/objectID/html GET HTML 
Retrieves a library identified by object ID in HTML 
format 

http://.../Libraries/objectID/xml GET XML 
Retrieves a library identified by object ID in XML 
format 

http://.../tables/html GET HTML Retrieves collection of tables in HTML format 

http://.../ Tables/xml GET XML Retrieves collection of tables in XML format 

http://.../Tables/objectID/html GET HTML 
Retrieves records from table identified by object ID in 
HTML format 

http://.../Tables/objectID/xml GET XML 
Retrieves records from table identified by object ID in 
XML format 
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Implementation 
 Libraries, Tables and Stored Processes (XML & HTML) 

 
URI Method Representation Description 

http://.../Models/html GET HTML Retrieves collection of models in HTML format 

http://.../Models/xml GET XML Retrieves collection of models in xml format 

http://.../Models/objectID/input/html GET HTML 
Retrieves the prompts of a model identified by object 
ID in HTML format 

http://.../Models/objectID/input/xml GET XML 
Retrieves the prompts of a model identified by object 
ID in xml format 

http://.../Models/objectID/output GET 
Retrieves the output of a model identified by object 
ID  
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Implementation 
 Need Java code for: 

• Class definitions for tables, libraries and stored processes 
• SAS Metadata connection 
• Retrieve repository 
• Retrieve collections 
• Retrieve members 
• Query for table records 
• Retrieve stored process input (prompts) 
• Execute stored process 

 
• XSL transformation to HTML 
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Implementation 
 Class definitions 
@XmlRootElement 

public class Table { 

 private String objectId;  

 private String name; 

 …   

 public void setObjectId(String objectId) {this.objectId = objectId;} 

 public String getObjectId() {return this.objectId;} 

 … 

 public Table(String objectId, String name, String description, String folder,  

  String library, String libraryLink, String dataLink) { 

  setObjectId(objectId); …}} 
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Implementation: ModelResource 
@Path("xml") 

@GET 

public StreamingOutput getModelsXML() { 
SASMetadataConnection smdc = new SASMetadataConnection(); 
    smdc.connectToServer(); 

    CMetadata repository = smdc.getRepositories(); 

    ArrayList<Model> models = smdc.getAllStoredProcesses(repository); 

    models.addAll(modelMap.values()); 

    return getListXML(models); 
} 
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Implementation 
@Path("html") 

@GET 

@Produces("text/html") 

public StreamingOutput getModelsHTML() { 
SASMetadataConnection smdc = new SASMetadataConnection(); 
    smdc.connectToServer(); 

    CMetadata repository = smdc.getRepositories(); 

    List<Model> models = smdc.getAllStoredProcesses(repository); 

 return getListHTML(models); 
} 

 •Call to getListXML 
•Transform XML into HTML using XSL 
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Implementation 
@Path("/{id}/input/xml") 

@GET 

@Produces("application/xml") 

public StreamingOutput getModelInputXML(@PathParam("id") String cId) { 
    SASMetadataConnection smdc = new SASMetadataConnection(); 
    smdc.connectToServer(); 

    CMetadata repository = smdc.getRepositories(); 

    Model model = smdc.getStoredProcessInfo(repository, cId); 

    return getInputXML(model); 
} 

ID is metadata unique object ID 
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Implementation 
@Path("/{id}/input/html") 

@GET 

@Produces("text/html") 

public StreamingOutput getModelInputHTML(@PathParam("id") String cId) { 
    SASMetadataConnection smdc = new SASMetadataConnection(); 
    smdc.connectToServer(); 

    CMetadata repository = smdc.getRepositories(); 

    Model model = smdc.getStoredProcessInfo(repository, cId); 

    return getInputHTML(model); 
} 

•Call to getInputXML 
•Transform XML into HTML using XSL 
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Implementation 
@Path("/{id}/output") 

@GET 

@Produces("text/html") 

public StreamingOutput getModelOutputHTML(@PathParam("id") String cId, 
@Context UriInfo info) { 

    SASMetadataConnection smdc = new SASMetadataConnection(); 
    smdc.connectToServer(); 

    CMetadata repository = smdc.getRepositories(); 

    Model model = smdc.getStoredProcessInfo(repository, cId); 

    return getOutput(model); 
} 

 Executes stored process and streams back results 
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Implementation: XSL Transformation 
<xsl:output method="html"/> 

<xsl:param name="objid" /> 

<xsl:template match="/"> 

<html> 

<form id="myForm" action=“…" method='GET‘> 

<input type='hidden' name="sp" value="{$objid}" /> 

<table> 

<xsl:for-each select="PromptGroup/DefinitionsAndSubgroups/TextDefinition"> 

<tr><td><xsl:value-of select="Label/Text" /></td><td> 

<xsl:choose> 

<xsl:when test="ValueProvider/StaticValueProvider/Values"> 

<input name="{@name}" id="{@name}" type="hidden" value="" /> 

… 
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Example: Custom Web Application 
 

 Rich Web Interface 

 

 

 Select a model 

 Modify model parameters 

 Display output 

 

GET …/models/html 

GET …/models/id/input/html 

GET …/models/id/output 

HTML, CSS 

Javascript Frameworks 

AJAX 
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Custom Web Application: GET models 
Calls: http://.../services/models/xml 
 

http://.../services/models/xml
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Custom Web Application: GET model input 
Calls: http://.../services/models/xxx/input/xml 
Transforms xml into HTML form with XSL 

http://.../services/models/xxx/input/xml
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Custom Web Application: GET model output 
Calls: http://.../services/models/xxx/output 

http://.../services/models/xxx/input/xml
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Example: IE… or Sharepoint, Cognos… 
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Example: IE… or Sharepoint, Cognos… 
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Example: MS-Excel 
Excel allows the retrieval of Web data 
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Example: MS-Excel 
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Example: MS-Excel 
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Example: … or mobile devices 
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Example: … or any device  The Wii 
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Example: … or any device  The Wii 
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Example: … or any device  The Wii 
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Time to take a REST… 

Thank you!!! 
 

Questions, feedback & 
comments are welcome. 

 
mike.vanderlinden@experis.com 


	Mike Vanderlinden, Business Analytics Practice, Experis
	Agenda
	Request
	Scope & Technologies
	Goal
	SAS Metadata
	SAS Metadata
	SAS Metadata
	SAS Foundation Services
	The REST Framework
	The REST Framework
	The REST Framework
	The REST Framework
	Implementation
	Implementation
	Implementation
	Implementation
	Implementation: ModelResource
	Implementation
	Implementation
	Implementation
	Implementation
	Implementation: XSL Transformation
	Example: Custom Web Application
	Custom Web Application: GET models
	Custom Web Application: GET model input
	Custom Web Application: GET model output
	Example: IE… or Sharepoint, Cognos…
	Example: IE… or Sharepoint, Cognos…
	Example: MS-Excel
	Example: MS-Excel
	Example: MS-Excel
	Example: … or mobile devices
	Example: … or any device  The Wii
	Example: … or any device  The Wii
	Example: … or any device  The Wii
	Time to take a REST…

