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Agenda

History, Goals
= Concepts, Technologies
= Implementation

= Examples
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Request

= Surface statistical models from Cognos
= Rich Web interface

= |f possible, no additional license cost

- scope seems too narrow
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Scope & Technologies
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No development on client side
» Allows for development if desired

Work from any device using a simple protocol

Query and display all SAS Bl content

SAS, Metadata, Stored Processes
Web Services
SOA




Goal

= To syndicate the SAS Bl Content
* To any client (Cognos, custom application, mobile device)
* Only requires SAS Integration Technologies
* Provides interface for zero-footprint clients

Moblle
Dewces

g
Desktopraptop SAS BI

Cognos, Sha repoint SAS Server Content
Custom App, .

An yothe r device
(HTTP, display)

© Experis. ALL RIGHTS RESERVED. CONFIDENTIAL )\



SAS Metadata

= Metadata definitions for Libraries, Tables, Permissions,
ervers, Information Maps, Stored Processes, ...
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SAS Metadata

List of Stored Processes -2 retrieve ClassifierMap objects
which have a public type of “StoredProcess”.
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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. —

. : T s aea
emanaging IOM server connections N o ——
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eevent notification s =
srepository federation and searching _

. &] http:/isascommunity.hicsbi.com:B0B0 - SASStoredPracess - Mic.... - [ /54
logging DR ?
»publishing
sauthenticating and security management SAS Stored Process Web Application
estored processes retrieval and execution

sUSer 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.
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The REST Framework

= |dentify 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

&R
f-;l\f.‘f-.
S
R
£
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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
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http://.../services/Tables/html
http://.../services/Tables/html/xyz;zyx
http://.../services/Tables/html/xyz;zyx
http://.../services/Models/input/xml

Implementation

= Libraries, Tables and Stored Processes (XML & HTML)

URI Method Representation | Description

http://.../Libraries/ntml 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 E‘itm”gt"es alibrary identified by object ID in HTML

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/object!D/html GET HTML Retrieves records from table identified by object ID in
HTML format

http://.../Tables/object!D/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

Retrieves the prompts of a model identified by object

http://.../Models/objectID/input/html | GET HTML ID in HTML format

Retrieves the prompts of a model identified by object

http://.../Models/objectID/input/xml | GET XML ID in xml format

Retrieves the output of a model identified by object

http://.../Models/objectID/output GET D
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Implementation

= Need Java code for:

» Class definitions for tables, libraries and stored processes
 SAS Metadata connection

» Retrieve repository

* Retrieve collections

e Retrieve members

e Query for table records

* Retrieve stored process input (prompts)

« Execute stored process

e XSL transformation to HTML
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Implementation

= Class definitions
@XmlRootElement

public class Table {
private String objectld;

private String name;

public void setObjectld(String objectld) {this.objectld = objectld;}
public String getObjectld() {return this.objectld;}

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

String library, String libraryLink, String dataLink) {
setObjectld(objectld); ...}}
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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/ntml")
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

eTransform XML into HTML using XSL
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Implementation

@Path("/{id}/input/xml")

@GET

@Produces("application/xml")

public StreamingOutput getModellnputXML(@PathParam("id") String cld) {
SASMetadataConnection smdc = new SASMetadataConnection();
smdc.connectToServer();
CMetadata repository = smdc.getRepositories();
Model model = smdc.getStoredProcessinfo(repository, cld);

return getinputXML(model);

ID is metadata unique object ID
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Implementation

@Path("/{id}/input/html")

@GET

@Produces("text/ntml")

public StreamingOutput getModellnputHTML(@PathParam("id") String cld) {
SASMetadataConnection smdc = new SASMetadataConnection();
smdc.connectToServer();
CMetadata repository = smdc.getRepositories();
Model model = smdc.getStoredProcessinfo(repository, cld);

return getinputHTML(model);

}
\ «Call to getinputXML

eTransform XML into HTML using XSL
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Implementation

@Path("/{id}/output")
@GET
@Produces("text/ntml")

public StreamingOutput getModelOutputHTML(@PathParam("id") String cld,
@Context Urilnfo info) {

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

CMetadata repository = smdc.getRepositories();

Model model = smdc.getStoredProcessiInfo(repository, cld);

return getOutput(model);

} T~

Executes stored process and streams back results

© Experis. ALL RIGHTS RESERVED. CONFIDENTIAL



Implementation: XSL Transformation

<xsl:output method="html"/>

<xsl:param name="objid" />

<xsl:template match="/">

<htmlI>

<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
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HTML, CSS
Javascript Frameworks
AJAX

GET .../models/html
GET .../models/id/input/ntm|
GET .../models/id/output



Custom Web Application: GET models

Calls: http:/l.../services/models/xml

[, Dow Chemical Demo - Windows Internet Explorer

' l?) C\Documents and Semngs mvanderhnden‘aDesktop\PmJeds\DowChemma\\mdex himl

nalitical Model 4: This is the description ofthe analitical madel number £ 11 storzd in the Metadata
Repository and can only be madified by the 343 Administratar,
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http://.../services/models/xml

Custom Web Application: GET model input

Calls: http:/l.../services/models/xxx/input/xml
Transforms xml into HTML form with XSL

-~ Dow Chemical Demo - Windows Internet Explorer

Transform | LUg i

Analysis Variablel Salary

Input variables  |hits runs rbi walks years b

Diagnostics
RStudent
CooksD
Residuals
DFEFITS

[POE



http://.../services/models/xxx/input/xml

Custom Web Application: GET model output

Calls: http://.../services/models/xxx/output

- Dow Chemical Demo - Windows Internet Explorer

e vl Ig_] ChDocuments and SettingsvwnwvanderlindenmDesktopiWFProjects\DowChemicalindex. html

File  Edit  View

avorites  Tools  Help

| Favorites

ical Model 2 Parameters Resulis

=& The Reg Frocedure
= MODEL1
=HE] Fit
=& jogSalary

Murmnber of
Observations

5 Analysis of
Wariance

El Fit Statistics

El parameter
Estimates

=& The Reg FProcedure
=EHE] hMODEL 1
EHE] Fit

EE] logSalary

El Mumber of :
Observations

&l Analysis of



http://.../services/models/xxx/input/xml

Example: IE... or Sha

/- http-/localhost-8081/MyProje. [ =] [£.3

@T—Dv |@ http:.-’fl...j B ea | K [ Ui
File Edit Yiew Faworites Tools Help

. Favorites @B httplocalhost: 808 1/MyPr. |

[—

Euwropean Demographic Data
Euwropean Demographic Data Detail
Frequency Analvsis of Municipalities
Hello World

MEANS Procedure Web Service
Multiple Output F ormats

Server Test

Shoe Sales bv Fegion

Shoe Sales Graphics

Sample: Stored Process Macro Variables
Sample: Year to Date Budget

mvSample

mvSamplel

Regression Demo

Analvtical Model 3

Analviical Model 4

Analbtical Model 5

Analvtical Model &

Analvtical Model 7

Analbtical Model 2

Sample:
Sample:
Sample:
Sample:
Sample:
Sample:
Sample:
Sample:
Sample:

[~
7

“‘:} Local intranet |‘;:;1 - | H100% v

repoint, Cognos...
/- http:#localhost:8081/MyProje... [ |m] o4

=

@j)' I@ http:... j

File  Edit

3/l x |8 Ui

Wiew Faworites Tools Help

. Favorites G httpilocalhost: 08 1My Pr. . |

=
Transtorm Ich'IEI "I
Analvsis Variable I Salary "I

Input Variables

|hit5 runs rbiwalks years

Diagnostics =
RStudent

Analyses CooksD
Residuals
DFFITS |
Format IHTML "I
Style |

Exacute I

[-
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Example: IE... or Sharepoint, Cognos...

(’: SAS Output - Windows Internet Explorer

@:’j' |fe http:#localhost: BOB 1 MyFroject/StoredProcessDriver?sp=ASWDEBKI. B500001J&dependent=salary&outgraphs=1

j ol healbas |I', Live Search Fe iR

File Edit “iew Favorites Tools Help

. Favorites
i~

@ =AS Output

i':ﬁ - E ) =] =~ Page » Safety ¥ Tools ~ I.@.Iv

The REG Procedure
Model: MODEL1
Dependent Variable: logSalary Log10(salary)

Number of Observations with Missing Values

Number of Observations Read 322

Number of Observations Used 263

59

Analysis of Variance

Sum of Mean

Source DF Squares Square FValue Pr>F

Model 6 1988079 331346 4424

Error 256 1917344 007490

Corrected Total | 262 39.05423

<0001

Root MSE 027367 ' R-Square 0.5091

Dependent Mean 257424 AdjR-Sq 04975

Coeff Var 1063115

Parameter Estimates

-

Parameter Standard
Variable Label DF | Estimate Error tValue Pr>|t|
Intercept Intercept 1 1.91903 0.06176 31.07 <0001
Done r|—|—|—rr|\j\_ocalimrane( |":3' h100% v 4
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Example: MS-Excel

Excel allows the retrieval of Web data

~

@ DGRV 9 &5 Bookl [Compatibility Made] - Microsoft Excel
(Ca) | e .

- Home  Insert  Pagelayout  Formulas iDataI Review  View  Developer  SAS

Oy =3 T 3] Connections 3] 5 § Clear = @:-"l @ %’ ﬁ'iEE
E_J'j u_’ ||| e : ! L Z|A 7 E —0 0 L
= | ¥ Properties & Reapply
Get External|  Existing | Refresh dit Link Z| Sort | Fiter o Advanced Textto Remove  Data  Consolidate What-lf | Group Ungroup
| f o) § = = - 3
Data~ | Connections || All - e 7 AAVANCEC || ot s Duplicates Validation ~ Analysis ~ i z
!;ﬁ Open 545 Data | Connections Sort & Fiter Data Tools 0
| | From Access .ﬁf
Eu—— T N R T B R T R S
g FromText
& From Other Sources » |

i g
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Example: MS-Excel

New Web Query ? XI
Address: |htq:|:,-’,-’In:ucalhu:ust:EIDEllﬂwyF'rDjectfservices,-’tablesf}{ml LI Go @ = ¥ (= ﬂ Qptions. ..
Click [#] next to the tables you want to select, then click Irnport.
b =
<?xml version="1.0" encoding="UTF-8" standalone="yes" ?>
- <tables>
- <table>

<objectld>ASWDB6K3.B7000001 </objectid>
<name>0DSSTYLE</name>
<description>SAS view to list ODS styles</description>
<folder>[Products, SAS Intelligence Platform, Samples]
</folder>
<library>[Products, SAS Intelligence Platform, Samples]
</library >
<libraryLink>../libraries/html</libraryLink>
<datalLink />
</table>
- <table>
<objectld>ASWDB6K3.B7000006 < /objectid>
<name>CITY</name>

Pl Pttt e T e Wt = et Sl T o VLl W Pl ot ot W) = e ;I

Import | Cancel |
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Example: MS-Excel

DS HdR&Y 9 o )3 Bookl [Compatibility Mode] - Microsoft Excel Table Tools - x
Home Insert Page Layout Formulas Data Review View Developer SAS Design @ - = x
Table Name: [iF summarize with PivotTable % [ Properties | Header Row [ First Column E EEHHH EEEEE e D e e -
Tablel B Remove Duplicates % Open in Browser (| [T Total Row [ Last Column ||| == === o
Export Refresh .. — =
T Resize Table || <EI Canvert to Range - - g8 Unlink ¥| Banded Rows || Banded Columns =
Properties Tools External Table Data Table Style Options Table Styles
Al - (‘ _f:| ohjectld
A B C D E F G H J i
il objectld M name i de ptio M folde M libra M libra M data -
~ 2 ASWDBGK3.B7000001 ODSSTYLE  SAS view to list ODS styles [Products, SAS Intelligence Platform, Samples] [Products, SAS Intelligence Platform, Samples] . ibraries/html
~ 3 ASWDBGK3.B7000006 CITY City [Shared Data, Orion Detail] [Shared Data, Orion Detail] . Jibraries/html
~ 4 ASWDBEK3.B7000007 CONTINENT Continent [Shared Data, Orion Detail] [Shared Data, Orion Detail] . Jibraries/html
~ 5 ASWDBGEK3.B7000008 COUNTRY  Country [Shared Data, Orion Detail] [Shared Data, Orion Detail] . Jibraries/html .
6
7
8 |
9
10|
11|
12|
13|
14 |
15| =
16|
17 |
18|
19
20
2|
22
23|
24
25
26
27|
28
29
30|
31
M 4 b M| Sheetl ~Sheet2 - Sheets ¥J T m
Ready |

g 15 Seco, | C.\Ducu | EIM\DrDSDf..

m3|ﬁﬂ % @ 0 ﬂ @ L‘?}j 9 @ Y SAS B | %Semces | C\ecl\pse | E Jewa EE... |

(4
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Example: ... or mobile devices

. ATET = i ATET = 9:22 AM o 55% =

192.168.1.101:8081M.... ¢ [ Google
192.168.1.101:8081/M... C

Sample: European Demographic Data
Sample: European Demographic Data Detail
Sample: Frequency Analysis of Municipalities

Sample: Hello World
Sample: MEANS Procedure Web Service

Transform [:n

Analysis Variable [:n

[ hits runs rbi walks years ||

Input Variables

Analyses [:.
I -

Sample: Multiple Output Formats
Sample: Server Test

Sample: Shoe Sales by Region

Sample: Shoe Sales Graphics

Sample: Stored Process Macro Variables
Sample: Year to Date Budget Sryle
mySample
mySample2
Regression Demao

Analytical Model 3

Analytical Model 4

Analytical Model 5

Analytical Model &

Analytical Model 7

Analytical Model 2

Format

S

(4
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9:26 AM o 54% =

The REG Procedure
Model: MODEL1
Dependent Variable: logSalary Log10{salary)




Example: ... or any device = The Wil
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Example: ... or any device = The Wil
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Example: ... or any device = The Wil
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Time to take a REST...

Thank you!!!

Questions, feedback &
comments are welcome.

mike.vanderlinden@experis.com
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