Ggsas

SAS® 9.3 Intelligence
Platform
Overview

SAS® Documentation




The correct bibliographic citation for this manual is as follows: SAS Institute Inc. 2011. SAS® 9.3 Intelligence Platform: Overview. Cary, NC: SAS
Institute Inc.

SAS® 9.3 Intelligence Platform: Overview
Copyright © 2011, SAS Institute Inc., Cary, NC, USA
All rights reserved. Produced in the United States of America.

For a hardcopy book: No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, or otherwise, without the prior written permission of the publisher, SAS Institute Inc.

For a Web download or e-book:Your use of this publication shall be governed by the terms established by the vendor at the time you acquire this
publication.

The scanning, uploading, and distribution of this book via the Internet or any other means without the permission of the publisher is illegal and
punishable by law. Please purchase only authorized electronic editions and do not participate in or encourage electronic piracy of copyrighted
materials. Your support of others' rights is appreciated.

U.S. Government Restricted Rights Notice: Use, duplication, or disclosure of this software and related documentation by the U.S. government is
subject to the Agreement with SAS Institute and the restrictions set forth in FAR 52.227-19 Commercial Computer Software-Restricted Rights
(June 1987).

SAS Institute Inc., SAS Campus Drive, Cary, North Carolina 27513.
Ist electronic book, July 2011
SAS® Publishing provides a complete selection of books and electronic products to help customers use SAS software to its fullest potential. For

more information about our e-books, e-learning products, CDs, and hard-copy books, visit the SAS Publishing Web site at
support.sas.com/publishing or call 1-800-727-3228.

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 registered trademarks or trademarks of their respective companies.


http://support.sas.com/publishing

Contents

Recommended Reading . . . ....... ... . . . . . . . . . .. v
Chapter 1 » Value of the SAS Intelligence Platform . . . ................................. 1
About the SAS Business Analytics Framework and the SAS Intelligence Platform . . . . 1
Accessibility Features in the SAS Intelligence Platform Products . ................. 2
Components of the SAS Intelligence Platform . ........ ... .. .. .. .. .. ... ... 2
Strategic Benefits of the SAS Intelligence Platform . ........................ ... 7
Chapter 2 « Architecture of the SAS Intelligence Platform . .. ........................... 9
Architecture of the SAS Intelligence Platform .. .......... .. .. .. .. .. ... ..., 9
SAS Servers . . ..o 11
Middle TIer . . . oottt 13
L T3 1 14
Chapter 3 « Data in the SAS Intelligence Platform . . .. ........... ... ... ... .. .......... 15
Overview of Data Storage Options . . .. ....o vttt 15
Default SAS Storage . . ... .ot 16
Third-Party Data Storage . . .. ...t e 16
Parallel Storage . . . ... .ot 17
Multidimensional Databases (Cubes) . .. ............o ... 18
How Data Sources Are Managed inthe Metadata . . ........................... 18
Chapter 4 « Servers in the SAS Intelligence Platform . . . . ............................. 21
Overview of SAS Servers . .. ..ottt 21
SAS Metadata SEIVeT . .. . ..ottt e 23
Server Objects, Application Servers, and Logical Servers....................... 25
Load Balancing for SAS Workspace Servers, SAS Stored Process
Servers, and SAS OLAP Servers . ... ..ot et 27
Workspace Pooling for SAS Workspace Servers.......... ... .. .. ..o, 27
Logging and Monitoring for SAS Servers .. ... ... ..., 28
SAS Grid Computing . . . .« .o vttt 29
Chapter 5 * Middle-Tier Components of the SAS Intelligence Platform . . .. .............. 31
Overview of Middle-Tier Components . . .. .. .....c.uuuuntneneneneneenenen.. 31
Third-Party Software Components . .. ............o i, 32
SAS Web Infrastructure Platform . .. ..... ... .. . 33
SAS Content SEIVer . ... ... 34
SAS Foundation Services . .. ... .ottt 35
Chapter 6 « Clients in the SAS Intelligence Platform . . .. .............................. 37
Overview of CHIENtS . . . .. oot 37
SAS Add-In for Microsoft Office . . . ........ ..ot 38
SASBIDashboard . .. ... ... e 39
SAS BIPOItlets . . . .ot 39
SAS Data Integration Studio . .. ... 40
SAS Enterprise Guide . . . ... ...t 40
SAS Enterprise MINCT . . . . ..ottt e e 41
SAS Forecast Studio . . .. ..ottt 41

SAS Information Delivery Portal . . ....... .. .. .. . 42



iv Contents

SAS Information Map Studio . . ...t e 42
I I P . 42
SAS Management Console . . ...ttt 43
SASModel Manager . . .. ..ottt e 44
SAS OLAP Cube Studio . . . ..ottt et e e 44
SAS Web Parts for Microsoft SharePoint . ............. ... ... ... .. ... ...... 45
SAS Web Report Studio . . ... 45
SAS Workflow Studio . . . ... ..o 46
SAS Help Viewer forthe Web . .. ... ... ... .. . i 46
Chapter 7 « Security OVEIView . . .. .. ... ... .. e 47
Overview of SAS Intelligence Platform Security . . ............................ 47
Authorization and Permissions OVerview . . .. ..o vt 48
Roles and Capabilities OVEIVIEW . . . ..ottt ittt et et e 49
Authentication and Identity Management Overview . . .. .............cvvuen.... 49
Single Sign-On in the SAS Intelligence Platform .. .......... ... ... ... ..... 50
Overview of Initial Users . . ... ... e 51
Encryption OVEIVIEW . . . .ottt ittt et e e e ettt et et et 51
Security Reporting and Logging OVerview . .. ........outitnten .. 52
GIOSSArY . . . . .o 53

INdeX . . ... e 63



Recommended Reading

Here is the recommended reading list for this title:

SAS Intelligence Platform: Installation and Configuration Guide
SAS Intelligence Platform: Migration Guide

SAS Intelligence Platform: System Administration Guide

SAS Intelligence Platform: Security Administration Guide

SAS Intelligence Platform: Application Server Administration Guide
SAS Intelligence Platform: Desktop Application Administration Guide
SAS Intelligence Platform: Data Administration Guide

SAS Intelligence Platform: Middle-Tier Administration Guide

SAS Intelligence Platform: Web Application Administration Guide
Grid Computing in SAS

SAS BI Dashboard: User's Guide

SAS Data Integration Studio: User's Guide

SAS Foundation Services: Administrator's Guide

SAS High-Performance Forecasting: User's Guide

SAS Information Map Studio: Getting Started with SAS Information Maps
SAS Logging: Configuration and Programming Reference

SAS OLAP Server: MDX Guide

SAS OLAP Server: User's Guide

SAS Providers for OLE DB: Cookbook

SAS Scalable Performance Data Engine: Reference

SAS Web Report Studio: User's Guide

SAS/ACCESS for Relational Databases: Reference

Scheduling in SAS

For a complete list of SAS publications, go to support.sas.com/bookstore. If you have
questions about which titles you need, please contact a SAS Publishing Sales
Representative:

SAS Publishing Sales



vi Recommended Reading

SAS Campus Drive

Cary, NC 27513-2414

Phone: 1-800-727-3228

Fax: 1-919-677-8166

E-mail: sasbook@sas.com

Web address: support.sas.com/bookstore


mailto:sasbook@sas.com
http://support.sas.com/bookstore

Chapter 1

Value of the SAS Intelligence
Platform

About the SAS Business Analytics Framework and the SAS
Intelligence Platform . . .. ... . ... ... .. . . . . .

Accessibility Features in the SAS Intelligence Platform Products . . .. ...........

Components of the SAS Intelligence Platform . .. ......... .. ... .. ... .. ...
Components OVEIVIEW . . . . v vv ittt ettt ettt et
Data Management OVeIVIEW . . . . ..ottt
Business Intelligence . ... ... ...
ANalYticS . . oo
Supporting COMPONENLS . . . ..o vttt et e e

Strategic Benefits of the SAS Intelligence Platform . ... ......................
Multiple Capabilities Integrated into One Platform .. ............. ... .. ... ...
Consistency of Data and Business Rules . . .......... .. ... .. . .. . ...,
Fast and Easy Reporting and Analysis . ........... ... ... ...
Analytics Available to AllUsers . . ... i

About the SAS Business Analytics Framework
and the SAS Intelligence Platform

The SAS Business Analytics Framework encompasses the full range of business
solutions, technologies, and services from SAS. Through this framework, organizations
can address their most critical business issues and then add new functionality over time
to enable continuous performance improvement. All of the functionality is available
from one vendor and through one framework, thus reducing the total cost of ownership.

The technologies that provide the foundation for the SAS Business Analytics
Framework, as well as for industry and line-of-business solutions offered by SAS, are
delivered through the SAS Intelligence Platform. The SAS Intelligence Platform is a
comprehensive, end-to-end infrastructure for creating, managing, and distributing
enterprise intelligence. It includes tools and interfaces that enable you to do the
following:

» extract data from a variety of operational data sources on multiple platforms, and
build a data warehouse and data marts that integrate the extracted data

» store large volumes of data efficiently and in a variety of formats

» give business users at all levels the ability to explore data from the warehouse in a
Web browser, perform simple query and reporting functions, and view up-to-date
results of complex analyses
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» use high-end analytic techniques to provide capabilities such as predictive and
descriptive modeling, forecasting, optimization, simulation, and experimental design

+ centrally control the accuracy and consistency of enterprise data

With the SAS Intelligence Platform, you can implement an end-to-end intelligence
infrastructure using software that is delivered, tested, and integrated by SAS. Using the
tools provided in the SAS Intelligence Platform, you can create applications that reflect
your unique business requirements and domain knowledge.

Building on the technologies in the SAS Intelligence Platform, SAS offers solutions for
industries such as financial services, life sciences, health care, retail, and manufacturing,
as well as line-of-business solutions in areas such as customer management, enterprise
risk management, and financial management. The solutions incorporate predictive
analytics, industry and domain expertise, and specialized data structures.

A complete set of documentation for deploying and administering the SAS Intelligence
Platform is available at http: //support.sas.com/93administration. The site
provides the primary administrative documentation for the following software offerings:

+ SAS BI Server

* SAS Enterprise BI Server

* SAS Data Integration Server

* SAS Enterprise Data Integration Server

Administrators who manage SAS products that use the metadata server should use the
documentation at this site. Supplemental guides provide additional details for other
products and domains.

Accessibility Features in the SAS Intelligence
Platform Products

For information about accessibility for any of the products mentioned in this book, see
the documentation for that product. If you have questions or concerns about the
accessibility of SAS products, send e-mail to accessibility@sas.com.

Components of the SAS Intelligence Platform

Components Overview

The SAS Intelligence Platform includes components in the following categories:

Data Management
The data management components enable you to consolidate and manage enterprise
data from a variety of source systems, applications, and technologies. Components
are provided to help you cleanse, migrate, synchronize, replicate, and promote your
data. In addition, SAS offers data storage options that are optimized for analytical
processing, enabling you to quickly analyze and report on large volumes of data.
Metadata for all of your intelligence resources is stored centrally and controlled
through a single management interface.
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Business Intelligence
The business intelligence components enable users with various needs and skill
levels to create, produce, and share their own reports and analyses. Through easy-to-
use interfaces, users can obtain their own answers to business questions. Meanwhile,
the information technology staff retains control over the quality and consistency of
the data.

Analytics
SAS offers the richest and widest portfolio of analytic products in the software
industry. The portfolio includes products for predictive and descriptive modeling,
data mining, text analytics, forecasting, optimization, simulation, data visualization,
model management, and experimental design. You can use any combination of these
tools with the SAS Intelligence Platform to add extraordinary precision and insight
to your reports and analyses.

The following sections describe in more detail the data management, business
intelligence, and analytics components, as well as key supporting components.

Data Management Overview

Data Management

The software tools in the data management category enable you to consolidate and
manage enterprise data from a variety of source systems, applications, and technologies.
SAS provides access engines and interfaces to a wide variety of data sources, including
the following:

+ delimited files, SAS data sets, and relational database management system (RDMS)
tables

+ application data from enterprise resource planning (ERP) and customer relationship
management (CRM) systems

* message queuing platforms
*  Web services
» unstructured and semi-structured data

Data storage options include simple relational databases, a threaded multidimensional
database that supports online analytical processing (OLAP), and relational storage with a
threaded multiple input/output (I/O) subsystem for intensive use by focused applications.

Each of the data management solutions is described briefly in the following sections.

SAS Data Integration Server and SAS Data Integration Studio

SAS Data Integration Studio, which is part of the SAS Data Integration Server offering,
is a visual design tool that enables you to consolidate and manage enterprise data from a
variety of source systems, applications, and technologies. The software enables you to
create jobs and process flows that extract, transform, and load data for use in data
warehouses and data marts. You can also create processes that cleanse, migrate,
synchronize, replicate, and promote data for applications and business services.

For more information, see “Clients in the SAS Intelligence Platform” on page 37 .

DataFlux Data Management Platform
The DataFlux Data Management Platform works with SAS Data Integration Studio and
enables you to discover, design, deploy, and maintain data across your enterprise in a
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centralized way. The DataFlux Data Management Platform combines data quality, data
integration, and master data management under a unified user interface.

SAS Data Surveyor
The SAS Data Surveyor applications enable you to build SAS Data Integration Studio

jobs to read data directly from these ERP vendors: SAP, Oracle, Salesforce.com, and
Siebel.

SAS Data Quality Server

The SAS Data Quality Server works with software from SAS and DataFlux (a SAS
company) to analyze, cleanse, transform, and standardize your data. The language
elements that make up the SAS Data Quality Server software form the basis of the data
quality transformations in SAS Data Integration Studio.

Data Storage Options

The data storage options that can be used with the SAS Intelligence Platform include
SAS data tables, parallel storage, multidimensional databases, and third-party databases.
These storage options can be used alone or in any combination. Metadata for your
intelligence resources is stored centrally in the SAS Metadata Repository for use by all
components of the intelligence platform.

Relational Storage: SAS Data Sets
You can use SAS data sets, the default SAS storage format, to store data of any
granularity. The data values in a SAS data set are organized as a table of
observations (rows) and variables (columns). A SAS data set also contains descriptor
information such as the data types and lengths of the columns, as well as which SAS
engine was used to create the data.

Access to Third-Party Databases: SAS/ACCESS
SAS/ACCESS provides interfaces to a wide range of relational, hierarchical, and
network model databases. Examples include DB2, Oracle, SQL Server, Teradata,
IBM Information Management System (IMS), and Computer Associates Integrated
Database Management System (CA-IDMS). With SAS/ACCESS, SAS Data
Integration Studio and other SAS applications can read, write, and update data
regardless of which database and platform the data is stored on. SAS/ACCESS
interfaces provide fast, efficient data loading and enable SAS applications to work
directly from your data sources without making a copy.

Several SAS/ACCESS engines support bulk load of data files and threaded reads.
Threaded reads let you read blocks of data on multiple threads instead of a record at
a time. Several engines can use multiple threads to the parallel database management
system (DBMS) server to access DBMS data. Both features significantly improve
performance so that you can read and load data more rapidly without changing your
original data.

High-Performance Computing: SAS In-Database
To support high-performance computing for complex, high-volume analytics, SAS
In-Database enables certain data management, analytic, and reporting tasks to be
performed inside the database. In-database technology minimizes the movement of
data across the network, while enabling more sophisticated queries and producing
results more quickly. This technology is available for several types of databases.

Multidimensional Storage: SAS OLAP Server
The SAS OLAP Server provides dedicated storage for data that has been
summarized along multiple business dimensions. The server uses a threaded,
scalable, and open technology and is especially designed for fast-turnaround
processing and reporting.
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A simplified ETL process enables you to build consistent OLAP cubes from
disparate systems. A threaded query engine and parallel storage enable data to be
spread across multiple-disk systems. Support is provided for multidimensional
(MOLAP) and hybrid (HOLAP) data stores, as well as for open industry standards.

Parallel Storage: SAS Scalable Performance Data Engine and SAS Scalable

Performance Data Server
The SAS SPD Engine and SAS SPD Server provide a high-speed data storage
alternative for processing very large SAS data sets. They read and write tables that
contain millions of observations, including tables that exceed the 2-GB size limit
imposed by some operating systems. In addition, they provide the rapid data access
that is needed to support intensive processing by SAS analytic software and
procedures.

These facilities work by organizing data into a streamlined file format and then using
threads to read blocks of data very rapidly and in parallel. The software tasks are
performed in conjunction with an operating system that enables threads to execute on
any of the CPUs that are available on a machine.

The SAS SPD Engine, which is included with Base SAS software, is a single-user
data storage solution. The SAS SPD Server, which is available as a separate product,
is a multi-user solution that includes a comprehensive security infrastructure, backup
and restore utilities, and sophisticated administrative and tuning options.

Business Intelligence

The software tools in the business intelligence category address two main functional
areas: information design, and self-service reporting and analysis.

The information design tools enable business analysts and information architects to
organize data in ways that are meaningful to business users, while shielding the end
users from the complexities of underlying data structures. These tools include the
following products:

* SAS Information Map Studio enables analysts and information architects to create
and manage information maps that contain business metadata about your data.

* SAS OLAP Cube Studio enables information architects to create cube definitions
that organize summary data along multiple business dimensions.

The self-service reporting and analysis tools enable business users to query, view, and
explore centrally stored information. Users can create their own reports, graphs, and
analyses in the desired format and level of detail. In addition, they can find, view, and
share previously created reports and analyses. The tools feature intuitive interfaces that
enable business users to perform these tasks with minimal training and without the
involvement of information technology staff.

The self-service reporting and analysis tools include the following products:

* SAS Web Report Studio is a Web-based query and reporting tool that enables users
at any skill level to create, view, and organize reports.

* SAS Information Delivery Portal provides a Web-based, personalized workplace to
help decision makers easily find the information that they need.

* SAS BI Portlets includes portlets, such as the SAS Stored Process Portlet and the
SAS Report Portlet, that add value to the SAS Information Delivery Portal.

* SAS BI Dashboard enables SAS Information Delivery Portal users to create,
maintain, and view dashboards to monitor key performance indicators that convey
how well an organization is performing.
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* SAS Add-In for Microsoft Office enables users to access SAS functionality from
within Microsoft Office products.

* SAS Enterprise Guide is a project-oriented Windows application that enables users
to create processes that include complex computations, business logic, and
algorithms.

As users create information maps, cubes, report definitions, portal content definitions,
and stored processes, information about them is stored in the SAS Metadata Repository.
Client applications and users can access these information assets on a need-to-know
basis. Access is controlled through multilayered security that is enforced through the
metadata.

For a description of each of the business intelligence tools, see “Clients in the SAS
Intelligence Platform” on page 37 .

SAS offers the richest and widest portfolio of analytic products in the software industry.
The portfolio includes products for predictive and descriptive modeling, data mining,
text analytics, forecasting, optimization, simulation, and experimental design. You can
use any combination of these tools with the SAS Intelligence Platform to add precision
and insight to your reports and analyses.

SAS software provides the following types of analytical capabilities:

» predictive analytics and data mining, to build descriptive and predictive models and
deploy the results throughout the enterprise

* text analytics, to maximize the value of unstructured data assets
* dynamic data visualization, to enhance the effectiveness of analytics
+ forecasting, to analyze and predict outcomes based on historical patterns

* model management, to streamline the process of creating, managing, and deploying
analytic models

» operations research, to apply techniques such as optimization, scheduling, and
simulation to achieve the best result

+ quality improvement, to identify, monitor, and measure quality processes over time
+ statistical data analysis, to drive fact-based decisions
The following are examples of analytic products:

* SAS Enterprise Miner enables analysts to create and manage data mining process
flows. These flows include steps to examine, transform, and process data to create
models that predict complex behaviors of economic interest. The SAS Intelligence
Platform enables SAS Enterprise Miner users to centrally store and share the
metadata for models and projects. In addition, SAS Data Integration Studio provides
the ability to schedule data mining jobs.

* SAS Forecast Server enables organizations to plan more effectively for the future by
generating large quantities of high-quality forecasts quickly and automatically. This
solution includes the SAS High-Performance Forecasting engine, which selects the
time series models, business drivers, and events that best explain your historical data,
optimizes all model parameters, and generates high-quality forecasts. SAS Forecast
Studio provides a graphical interface to these high-performance forecasting
procedures.
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* SAS Model Manager supports the deployment of analytical models into your
operational environments. It enables registration, modification, tracking, scoring, and
reporting on analytical models that have been developed for BI and operational
applications.

» JMP is interactive, exploratory data analysis and modeling software for the desktop.
JMP makes data analysis—and the resulting discoveries—visual and helps to
communicate those discoveries to others. JMP presents results both graphically and
numerically. By linking graphs to each other and to the data, JMP makes it easier to
see the trends, outliers, and other patterns that are hidden in your data.

Supporting Components

SAS Metadata Repository

Your information assets are managed in a common metadata layer called the SAS
Metadata Repository.

This repository stores logical data representations of items such as libraries, tables,
information maps, and cubes, thus ensuring central control over the quality and
consistency of data definitions and business rules. The repository also stores information
about system resources such as servers, the users who access data and metadata, and the
rules that govern who can access what.

All of the data management and business intelligence tools read and use metadata from
the repository and create new metadata as needed.

SAS Management Console

SAS Management Console provides a single interface through which system
administrators can manage and monitor SAS servers, explore and manage metadata
repositories, manage user and group accounts, and administer security.

Scheduling in SAS

Platform Suite for SAS is an optional product that provides enterprise-level scheduling
capabilities in a single-server environment. Platform Suite for SAS is also included as
part of the SAS Grid Manager product to enable distributed enterprise scheduling,
workload balancing, and parallelized workload balancing. The components of Platform
Suite for SAS include Process Manager, Load Sharing Facility (LSF), and Grid
Management Services.

As an alternative, operating system services can be used to provide a basic level of
scheduling for SAS jobs, and SAS in-process scheduling enables you to schedule jobs
from certain Web-based SAS applications.

Strategic Benefits of the SAS Intelligence
Platform

Multiple Capabilities Integrated into One Platform

The SAS Intelligence Platform combines advanced SAS analytics, high-speed
processing of large amounts of data, and easy-to-use query and reporting tools. The
result is accurate, reliable, and fast information with which to make decisions.
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You can build data warehouses, perform data mining, enable users to query data and
produce reports from a Web browser, and give users easy access to SAS processes that
perform robust analytics.

The SAS Intelligence Platform provides all of this functionality in one centrally
managed suite of products that are designed to work together seamlessly. This
integration reduces the administration, management, and deployment costs that would be
associated with providing multiple technologies to meet the needs of different users.

Consistency of Data and Business Rules

The SAS Intelligence Platform makes use of your organization's existing data assets,
enabling you to integrate data from multiple database platforms and ERPs. Tools are
provided to help ensure the reliability, consistency, and standardization of this data.

Users can choose from multiple tools with which to perform queries and produce
reports. Since all of the tools access data through the same metadata representations,
users throughout your enterprise receive consistent data. As a result, they can make
decisions based on a common version of the truth.

Similarly, business logic, complex computations, and analytic algorithms can be
developed once and stored centrally in SAS processes for all users to access. These
processes, as well as the information in the SAS Metadata Repository, are controlled
through multi-level security.

Fast and Easy Reporting and Analysis

The SAS Intelligence Platform's self-service reporting and analysis tools enable users
across the enterprise to access and query data from virtually any data source. Any
number of users can use wizards to create reports in the needed time frames, without
waiting for support from information technology professionals. Through Web-based
interfaces, users can explore large volumes of multidimensional data quickly and
interactively, from multiple perspectives and at multiple levels of detail.

The reporting and analysis tools hide complex data structures, so that average business
users can perform queries without having to learn new skills. The intelligence storage
options are optimized for analytical processing, enabling the reporting tools to quickly
retrieve large volumes of data.

As aresult of these reporting and analysis capabilities, everyone spends less time
looking for answers and more time driving strategic decisions.

Analytics Available to All Users

SAS is the market leader in analytics. With the SAS Intelligence Platform, you can make
the full breadth of SAS analytics available to users throughout the enterprise.

SAS analytics include algorithms for functions such as predictive and descriptive
modeling, forecasting, optimization, simulation, and experimental design. You can now
incorporate these capabilities into self-service reports and analyses, so that decision
makers throughout your enterprise can benefit from the accuracy and precision of high-
end analytics.
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Architecture of the SAS Intelligence Platform

Architecture Overview

The SAS Intelligence Platform architecture is designed to efficiently access large
amounts of data, while simultaneously providing timely intelligence to a large number of
users. The platform uses an n-tier architecture that enables you to distribute functionality
across computer resources, so that each type of work is performed by the resources that
are best suited to the job.

You can easily scale the architecture to meet the demands of your workload. For a large
company, the tiers can be installed across a multitude of machines with different
operating systems. For prototyping, demonstrations, or very small enterprises, all of the
tiers can be installed on a single machine.

The architecture consists of the following four tiers:

Data sources
Data sources store your enterprise data. All of your existing data assets can be used,
whether your data is stored in third-party database management systems, SAS tables,
or enterprise resource planning (ERP) system tables.

SAS servers
SAS servers perform SAS processing on your enterprise data. Several types of SAS
servers are available to handle different workload types and processing intensities.
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The software distributes processing loads among server resources so that multiple
client requests for information can be met without delay.

Middle tier
The middle tier enables users to access intelligence data and functionality via a Web
browser. This tier provides Web-based interfaces for report creation and information
distribution, while passing analysis and processing requests to the SAS servers.

Clients
The client tier provides users with desktop access to intelligence data and
functionality through easy-to-use interfaces. For most information consumers,
reporting and analysis tasks can be performed with just a Web browser. For more
advanced design and analysis tasks, SAS client software is installed on users'
desktops.

Note: The four tiers listed above represent categories of software that perform similar
types of computing tasks and require similar types of resources. The tiers do not
necessarily represent separate computers or groups of computers.

The following diagram shows how the tiers interact, and the sections that follow
describe each tier in more detail.

Figure 2.1 Architecture of the SAS Intelligence Platform

Data Sources SAS Servers Middle Tier Clients
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_I Web Application %
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Data Sources

The SAS Intelligence Platform includes the following options for data storage:

» SAS data sets, which are analogous to relational database tables.
* SAS SPD Engine tables, which can be read or written by multiple threads.
* SAS SPD Server, which is available as a separate product.

*  SAS OLAP cubes.
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* The SAS Framework Data Server, which is the default location for middle-tier data
such as alerts, comments, and workflows, as well as data for the SAS Content Server
and SAS Service Parts Optimization. The server is provided as an alternative to
using a third-party DBMS. (The server cannot be used as a general-purpose data
store.)

In addition, SAS provides products that enable you to access data in your existing third-
party data stores and ERP systems. The SAS/ACCESS interfaces provide direct access
to data stores such as the following:

*  Oracle

« DB2

* Teradata
+ ODBC

*  Microsoft SQL Server
* Microsoft Excel spreadsheets
* Sybase

For a complete list of supported data stores, go to http://support.sas.com/
software/products/access/.

The following SAS Data Surveyor products provide direct access to ERP systems:

* SAS Data Surveyor for SAP Plug-in for SAS Data Integration Studio enables you to
consolidate and manage enterprise data from various SAP R/3 data sources.

* SAS Data Surveyor for Clickstream Data is a plug-in to SAS Data Integration
Studio. This plug-in enables you to create jobs that extract and transform clickstream
data from Web logs, and then load the resulting data into a SAS table. Other
applications, such as SAS Web Analytics, can then take the refined clickstream data
and analyze it.

*  SAS has partnered with Composite Software to provide customers with access to
ERP and customer relationship management (CRM) data. SAS data surveyors for
Oracle Applications, Salesforce.com, and Siebel are available through this
partnership.

For more information about data sources, see “Data in the SAS Intelligence Platform” on
page 15.

SAS Servers

SAS Servers Overview

The SAS servers execute SAS analytical and reporting processes for distributed clients.
These servers are typically accessed either by desktop clients or by Web applications
that are running in the middle tier.

Note: In the SAS Intelligence Platform, the term server refers to a process or processes
that wait for and fulfill requests from client programs for data or services. The term
server does not necessarily refer to a specific computer, since a single computer can
host one or more servers of various types.

The SAS servers use the SAS Integrated Object Model (IOM), which is a set of
distributed object interfaces that make SAS software features available to client
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applications when SAS is executed on a server. Each server uses a different set of IOM
interfaces and has a different purpose.

The principal servers in the SAS Intelligence Platform include the SAS Metadata Server,
the SAS OLAP Server, the SAS Workspace Server, the SAS Pooled Workspace Server,
the SAS Stored Process Server, and the SAS Framework Data Server. The SAS object
spawner process runs on server machines and handles requests for SAS Workspace
Servers, SAS Pooled Workspace Servers, and SAS Stored Process Servers.

SAS Metadata Server

The SAS Metadata Server controls access to a central repository of metadata that is
shared by all of the SAS applications in the deployment. The SAS Metadata Server
enables centralized control so that all users access consistent and accurate data. The
metadata repository stores information about the following:

» the enterprise data sources and data structures that are accessed by SAS intelligence
applications.

» the content that is created and used by SAS applications. This content includes
information maps, OLAP cubes, report definitions, stored process definitions, and
portal content definitions.

» the SAS and third-party servers that participate in the system.

» users and groups of users who are allowed to use the system. Users can be
authenticated by the metadata server or by external systems such as the host
environment, the Web realm, and third-party databases.

+ the levels of access that users and groups have to resources. This metadata-based
authorization layer supplements protections from the host environment and other
systems.

The SAS Intelligence Platform provides a central management tool—SAS Management
Console—that you use to manage the metadata server and the metadata repository.

SAS OLAP Server

The SAS OLAP Server is a multidimensional data server that delivers pre-summarized
cubes of data to business intelligence applications. The data is queried using the MDX
(multidimensional expression) language.

This server is designed to reduce the load on traditional back-end storage systems by
quickly delivering summarized views, irrespective of the amount of data that underlies
the summaries.

SAS Workspace Server

The SAS Workspace Server enables client applications to submit SAS code to a SAS
session using an application programming interface (API). For example, when you use
SAS Data Integration Studio to submit an ETL job for processing, the application
generates the SAS code necessary to perform the processing and submits it to a
workspace server. You can run as many instances of workspace servers as are needed to
support your workload.
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SAS Pooled Workspace Server

The SAS Pooled Workspace Server is a workspace server that uses server-side pooling.
This configuration maintains a collection of reusable workspace server processes for
clients, thus avoiding the overhead associated with creating a new process for each
connection. Clients such as SAS Information Map Studio, SAS Web Report Studio, and
the SAS Information Delivery Portal can use pooled workspace servers to query
relational data.

SAS Stored Process Server

The SAS Stored Process Server executes and delivers results from SAS Stored Processes
in a multi-client environment. A SAS Stored Process is a SAS program that is stored
centrally and that can be executed by users and client programs on demand.

You can run as many instances of stored process servers as are needed to support your
workload.

SAS Object Spawner

The SAS object spawner is a process that runs on workspace server, pooled workspace
server, and stored process server host machines. It listens for requests for these servers,
authenticates the requesting clients, and launches server processes as needed. In a pooled
workspace server configuration, the object spawner maintains a collection of re-usable
workspace server processes that are available for clients. If server load balancing is
configured, the object spawner balances workloads between server processes. The object
spawner connects to the metadata server to obtain information about the servers that it
manages.

Middle Tier

The middle tier of the SAS Intelligence Platform provides an environment in which the
business intelligence Web applications, such as SAS Web Report Studio and the SAS
Information Delivery Portal, can execute. These products run in a Web application
server and communicate with the user by sending data to and receiving data from the
user's Web browser. The middle tier applications rely on servers on the SAS server tier
to perform SAS processing, including data query and analysis.

The middle tier includes the following third-party software and SAS software elements:
* a Web application server
+ the Java Development Kit (JDK)

* SAS Web applications, which can include SAS Web Report Studio, the SAS
Information Delivery Portal, SAS BI Portlets, the SAS BI Dashboard, SAS Help
Viewer for the Web, and other SAS products and solutions

» the SAS Web Infrastructure Platform, which includes the SAS Content Server and
other infrastructure applications and services

* aJavaremote method invocation (RMI) server, which enables access to SAS
Foundation Services and associated extension services
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For more information about the middle tier, see “Middle-Tier Components of the SAS
Int