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Introduction

Imagine that you provide your CEO with “total sales” amounts for the year in “Report A.” A colleague
also provides a report for “total sales” in “Report B.” The problem is, the two reports for total sales
show different results. The question then becomes: Should the CEO believe Report A or B?

You double check your data and decide that Report A is correct. Your colleague double checks
his data and decides that Report B is correct. How could both reports be correct? The search for
reconciling the two reports begins.

After several days of calling programmers, conferring with each other, tracing the data to the
source and re-running reports, the two of you discover the discrepancies:

e The separate reports were generated from two different data sources.
o Sales taxes were not included in Report A.
o Report B included sales tax.

e That wasn’t all you found. Each of you used a different definition to compute the total sales
amounts.

o Your report included all invoiced sales for the year.
o The other report included only paid sales invoices for the year.

The CEO wanted a report of total sales paid, without sales tax included. Both reports
are incorrect.

In this simple scenario, both the IT organization and the business users felt the impact of the
problem. Besides the embarrassment of providing the CEO with incorrect information in these
reports, the event raised doubts about the accuracy of all other information. All of the wasted time,
resources and trouble, not to mention the uncertainty, could have been avoided if everyone used
the same business rules, defined with metadata in one place, for reporting the “total sales”
numbers. Additionally, if the data sources had been integrated, there would have been a single,
shareable source of information.

This white paper discusses the role of metadata, or “data about data,” to create a single version of
enterprise truth and shows how to reduce the total cost of ownership for IT by leveraging a SAS
metadata framework.
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Metadata overview

Metadata provides a means for both the technical documentation of data and the business
communication of its meaning. In an integrated metadata environment this information is
automatically used to drive your applications, without having to replicate this information for
various applications. Metadata-driven applications specify business rules that make your
applications work without rewriting existing code. Traditionally, there are two types of metadata
that are most commonly referenced.

Technical metadata describes the data’s physical characteristics and processes. The IT
department provides technical metadata to support developers and technical users with
information about their decision support and operational systems.

For example, technical metadata is used to provide the following technical information:

e  Structure and format descriptions: the column containing the customer’s last name is a
character variable with a variable length of 30 characters.

o Data generation date: All records contain the original generation date and time or when
derived and last loaded.

¢ More advanced examples are technical metadata that describes hierarchies in your OLAP
model and drives applications that use your OLAP data. A typical usage scenario is that a
user drills down in an OLAP report and gets to the next level of summarization. Behind the
scenes, technical metadata is used by the OLAP application to decide what level of data to
show next and technical metadata on the pre-stored aggregations is used to make sure that
the most efficient query is executed.

e Metadata can also be used to support data quality by enabling administrators to control what
and how data is added to the warehouse. The control is based on the business rules stored
in the metadata repository.

e Metadata-driven processes can drive the scheduling of jobs to make sure they are executed
in the right sequence, that they run when a specific event happens and that recovery jobs run
automatically when a job fails.

Business metadata simplifies the understanding and use of data and applications for business
users. The business users typically provide business metadata in non-technical terms so that it is
easily understood.

Examples for the use of business metadata include:

e Metadata to describe the meaning of content: The data warehouse contains an “employees”
table. Among other information, this table contains data about the employee’s bonus.
Metadata describes that this bonus is an annual bonus and that it is based on individual and
company performance to defined ratios. The business rules associated with providing context
to data use are called informational metadata.
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e Metadata to define business rules for extract, transform and load (ETL): The column “annual
salary” is derived from other information about employee compensation. The business rule
for this derived information (generated metadata) is: ‘annual salary’ which is the sum of an
employee’s monthly salary plus all additional compensations over the period of one year.
Another business rule would define the employee bonus as a maximum of 10 percent of the
annual salary.

Technical and business metadata are stored in a metadata repository. A metadata repository refers
to the physical database tables that contain the metadata. Over the years, the terms information
library, information directory and data dictionary have been used to refer to a metadata repository.

A well-designed metadata repository is used throughout the implementation and usage of an IT
system, thereby supporting data model design, data mapping, user access, business intelligence
and decision support.

Sharing metadata to reduce support costs

In today’s IT organization it is not uncommon to support multiple applications across multiple lines
of business. Business units evaluate and select different tools to address different problems and
needs. Applications in these heterogeneous operating environments are most often viewed as
best-of-breed vendor applications and may include in-house applications. As these applications
typically stand alone, the result is a non-integrated environment with numerous data silos and
many different systems for the IT department to support.

For example, the finance department uses an application that meets their specific business needs
for accounting. The human resources department uses an application for managing employee
information. While the business users may first feel satisfaction in having a tool that meets a good
number of their initial requirements, over time they discover that the lack of data and metadata
integration has a negative impact on efficiency and accuracy.

The two departments have an overlapping need to support the payroll system. Employee data
from the HR system is needed by the financial system. Payroll data from the financial system is
needed by the HR system. Changes made in one system aren’t reflected in another. Generating
reports is slow, difficult and error-prone because exchanging information is such a manual process.
The effort and resources required to move, verify, validate and interpret the results in a non-
integrated metadata environment have quite a negative effect on ROI.
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Figure 1: Non-integrated environment — silos of information

The better alternative is a fully integrated metadata store. When technical and business metadata
are stored in a centralized, integrated metadata repository, changes need only be made in one
place, there are fewer systems to support, and business users have access to reusable, accurate
information. This lowers the cost of IT support and provides faster business results with increased
data accuracy.

With SAS, multiple data sources are supported through a common metadata layer to leverage

your existing database and application infrastructure. Your programmers can quickly reuse the
metadata structures from your existing databases. This eliminates the need to write and rewrite
complex programs to consolidate metadata into one location.
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SAS architectures

SAS creates and delivers enterprise intelligence through an integrated suite of software
technologies and solutions, all based on the foundation of the SAS Intelligence Architecture.
Specifically, this architecture integrates industry-leading SAS solutions in data warehousing,
business intelligence and analytic intelligence in a single, cohesive platform. These capabilities
provide the end-to-end intelligence infrastructure necessary to ensure consistent and reliable
enterprisewide intelligence that is needed for exploring, analyzing and understanding your
business.

Included with the Intelligence Architecture is the SAS Open Metadata Architecture, a general
purpose metadata management facility that provides common metadata services to SAS and
other applications. The SAS Open Metadata Architecture enables centralized, enterprisewide
metadata management: one metadata server will provide metadata services to all SAS
applications in the enterprise in an environment that supports multiple repositories and hundreds
of concurrent users.

SAS Open SAS SAS
Metadata Metadata Metadata
Interface Server Model

Figure 2: SAS Open Metadata Architecture

The SAS Metadata Server is a multi-user software server that surfaces metadata from one or
more repositories to applications via the SAS Open Metadata Architecture. The metadata
architecture enables separate applications to exchange metadata, which makes it easier for these
applications to work together. Development effort is saved because the applications no longer
have to implement their own metadata facilities.

A SAS Metadata Server is supported on the Windows, AlX, Solaris, HP-UX IPF and MVS platforms.
A SAS Open Metadata Interface client application from any host environment can connect to a
SAS Metadata Server on any host environment. A SAS Open Metadata Interface client application is
an application that connects to a SAS Metadata Server and creates, manages or uses metadata
from SAS metadata repositories.
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Interoperable and open

SAS supports open clients through the use of the SAS Open Metadata Interface and the SAS
Java Metadata Interface programmer interfaces. The SAS Open Metadata Interface enables you
to create Java, Visual Basic and C++ clients to manage the metadata server or to read and write
metadata in metadata repositories by issuing XML method calls. The SAS Java Metadata Interface
enables you to create Java clients that read and write metadata as Java objects. Underlying
requests to the server and responses from the server are formatted in XML.

The SAS Metadata Server supports the Object Management Group’s Common Warehouse
Metamodel/XML Metadata Interchange (CWM/XMI) interchange format, the industry standard
for data warehouse metadata integration. In addition, it supports Meta Integration® Model Bridge
(MIMB) mapping software, to enable you to import metadata from market-leading design tool and
repository vendors.

(¥ 5A5 Management Console - SUGIZ003 -0 x|
Fle Edt Yiew Actions Tools Roadmaps Help
AL ES
Repostory: |10 Founciation Metadata Import Wizard EE x|
%) 45 Management Console
- =] Environment Managemsrt Select an import format
{3 Authorization Manager
[3) Data Library Manager
=1 L/ Metadiata Manager || Awvsilable knport Types -
=[5 Active Server (13401 na sas com8551) - - f C import
i 1 mrseai i S -1 - Database Schema via JOBC 1:0:20
5 rojectLiz's project Repository . i
1 Project Tara's project Repostory 1 - Meta Integration Repository 3:0
“ W Project: License mant - - Meta Integration Works 30
T Thetaiata servers 1 - XML DTD 1:0 0A3C)
|| Resource Templates th - XML DTD far HLT 3.0
L] Joh Defintions 1 XML Schema (Microsoft XDR)
#+43) Schedie Manager 1 - XML Schiema 10 (W3C K50
-l Server Manager S ; .
(@) User Manager =01 Mdaptive Repository & Foundation
37 XMLMap Manager t ArgalWL
=1+ ®] Monitering - BusinessObjects Dala Integrator
[0 SAS OLAP Server Wonilor N - BuginessOkjects Degigner 51:3ta 5:1:6
= Lilertcrance \ -t CACOOLEiz 51
-] License Manager % Py .
(5 pplcstion Managemert \ 1 CA COOL.EuswnessTe.am (Grounchorks) 2.2:1
Oracle Appications Configuration Manager 1 CA COOL:DEA [Terrain for DE2) 532
PeopleSoft Configuration Manager ~thca COOL:Enterprize (ADW) 2.7
~ 11 CACO0L:Gen 1510 6:5
- €A COOL:Mras Mapper (Terrainblap for DB2)
~th ca Component Modeler 4:x (XMI) j
Help | Cancel | = Bach | Mext = I iz |
2 dpeetis) IE carynbisnofhc 5 13401 s com - e |

Figure 3: SAS Metadata Import Wizard

The SAS Metadata Model is a set of metadata types that are used for saving metadata on the
server. The primary purpose of the metadata model is to provide a framework for persistence of
information in a common format that can be shared between SAS applications. Another goal is to
provide a foundation for conversion programs that convert the common metadata to standard
representations such as Object Management Group’s Common Metadata Model XML Metadata
Interchange format.

Support for industry metadata models and data interchange standards enables organizations to
respond quickly and economically to rapidly evolving, external reporting obligations.
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Manageability

If metadata helps us to understand data, metadata management enables us to use the metadata.
Metadata creation is time consuming and expensive. To be truly useful, once stored, metadata
must be centrally available and easy to maintain. SAS metadata management:

e Promotes metadata conformity to enable sharing of metadata by an organization’s
applications. Metadata that is defined for one application can be copied and easily adapted
for use by another application using built-in functionality for replication and promotion.

e Provides a common, centralized method of searching and managing distinct collections of
metadata.

e Lowers both the costs of metadata development and maintenance by promoting
standardization and reducing redundancy.

SAS Management Console is the common framework for creating, accessing and updating
metadata and thus managing the SAS applications that rely on this metadata. SAS Management
Console provides an easy-to-use GUI interface for creating and administering SAS metadata
repositories and for creating metadata describing global resources, such as users, groups,
libraries, servers and metadata access controls. SAS Management Console then employs the
metadata to enable you to manage other SAS applications.

SAS Management Console enables you to define three types of repositories:
e A foundation repository can stand alone or be referenced by another repository. This can be

a global repository for storing metadata that will be shared and reused throughout an
enterprise.

e A custom repository dependent on a foundation or another custom repository.

e A project repository enables you to isolate development from a production environment. A
project repository is specifically used for change management functionality. Project
repositories depend upon foundation or custom repositories.

A dependency between two repositories enables cross-repository references to be created
between the metadata in the repositories. A cross-repository reference is an association that
exists between metadata objects in different repositories, which promotes metadata sharing and
reuse. The relationship between two metadata types is referred to as an association.

Multiple metadata servers can be configured in support of a software development life cycle, for
example, a development metadata repository, test metadata repository and metadata production
repository. In addition, the metadata architecture enables centralized management of an
organization’s SAS metadata resources.

Existing SAS programs can make use of the centrally stored metadata definitions of data sources,
servers and target locations so that they do not have to be rewritten if those resources change.
Decoupling the task of creating intelligence from the physical location of servers or data reduces
the maintenance overhead, allowing enterprises the flexibility to adjust their hardware as required.
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With the ability to import and manage metadata from disparate sources such as traditional DBMS
systems, ERP systems and front-office systems, a SAS centralized repository provides a secure
location for storing user, group and access information so that applications share common
authorization information.

A centralized metadata authorization facility allows you to create, manage and maintain
authorization information in one place. This centralized authorization is utilized by all SAS
applications, and can be used by third-party applications if they are developed to do so. The
authorization facility ensures that access to metadata resources is controlled centrally and not via
several disparate interfaces.

For example, managers are allowed to see the salaries of their employees. The employees are
allowed to see their own salaries. When using the same interface to report on salary, the
respective users will only see the data that they are authorized to access. With the authorization
facility there is no need to keep the data stored in separate files. There is no need to provide
separate reporting tools. The SAS Metadata Server enforces the rules from the authorization
facility to determine who has access to the data. This capability trims down the number of
information stores and systems that must be maintained.

A SAS centrally managed metadata implementation ensures that one definition of data, locations,
content and business rules are utilized by all technologies and solutions. The SAS Open
Metadata Architecture minimizes the overhead normally associated with managing multiple
metadata resources and reduces the total cost of ownership

The end-to-end business value derived from a SAS metadata implementation is best illustrated
with the SAS Intelligence Value Chain, which articulates the key components of the Intelligence
Architecture and the incremental business benefits realized in the adoption of each technology
component.
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Leveraging metadata throughout the SAS Intelligence Value Chain

In a non-integrated environment, business users have difficulty understanding what data they
have, where it is located, how to access it and how to use it for decision making. Often this is a
result of using different source systems on different platforms that are often maintained by
multiple departments. Documentation with regards to metadata such as what it is, where it
originated and how it was transformed to its current form often is not available or is out of date. In
best-of-breed solutions metadata is often stored in multiple systems with multiple representations,
making metadata nearly impossible to access with front-end management tools.

The SAS Intelligence Value Chain is a strategic framework for delivering enterprise intelligence,
emphasizing the incremental value each component brings and the strategic value gained from
integrating individual components within the framework of an enterprisewide strategy. From data
manipulation tools, to business reporting, interfaces to unparalleled analytic capabilities, SAS
delivers reliable and easy-to-use technologies that leverage historical investments to drive
immediate results.

IESS Y;\ijyu: \
- - n - . - -

Figure 4: SAS Intelligence Value Chain

Each component of the SAS Intelligence Architecture leverages the sharing of common metadata
and a common repository. No one component is isolated, as communication can occur wherever
there is a need for metadata sharing and exchange. All components take advantage of and can
utilize metadata. The exploitation of this centralized and shareable metadata further enhances the
value achieved with each component while driving down the cost of implementation.

Plan

SAS solves companies planning needs with a set of proven, best-practice roadmaps; supported
by integrated, industry data models designed for analytics, project methodologies and the
consulting expertise to reliably create and deploy customized high-benefit solutions. SAS has
26 years experience in creating intelligence, and has taken the knowledge gained and turned it
into useful planning tools for customers.

Before you begin, you need a plan. What do technical and business users want to know? What
kind of data do you have? What do you need to know to correctly utilize the data? What are the
goals you hope to achieve?




The Value of Integrated Metadata: SAS® Open Metadata Architecture

It is important to construct a data model before building a data warehouse, OLAP cube or other
data storage. When a data model is used, metadata describing the mapping between the data
model and the physical design is stored, allowing ambiguities or uncertainties to be resolved.
Metadata can help you define and document key information to be used in achieving your goals. It
ensures that your key information is easily and consistently identified for reporting and analytics
throughout the organization. Sharing metadata ensures that you have a better chance of accurate
decision making because you have accurate reports and meaningful analytic results.

ETL’

SAS ETL%is a data integration platform that synthesizes corporate data from disparate “silos” of
information in a timely, cost-effective manner. SAS ETL%is capable of reading and extracting all
data formats from heterogeneous platforms, without relying solely on SQL, and offers pre-built
SAS capabilities for data manipulations, quality and analysis.

Once you have a plan, you need to gather your data. SAS is the first vendor to enhance traditional
extraction, transformation and loading capabilities with the integration of value-adding data quality
technologies into the ETL process. Our data quality capabilities allow you to cleanse the data for
inconsistencies, such as multiple spellings of the same names and addresses. With SAS data
cleansing capabilities, you have the benefit of ensuring quality.

Accompanying SAS ETL®is the ability to gather and manage metadata in centralized repositories,
regardless of where it came from. You can associate the data with the metadata, thereby
leveraging the value of metadata for reuse and access by other applications. You can build and
join tables and design OLAP cubes to optimize your data for reporting and analytics. Technical
metadata created throughout the process helps you electronically document as you go. If a
programmer leaves your organization, the technical documentation (metadata) stays with the data.

Intelligent Storage

SAS Intelligent Storage is a dedicated platform designed from the outset to efficiently disseminate
information for both business intelligence and analytic intelligence requirements. SAS Intelligent
Storage provides IT departments with the scalable and flexible storage capabilities required while
being easy to administer and open to third-party client exploitation.

Whether you store all your data in a warehouse or as standalone OLAP cubes or tables, you can
maintain the associations with metadata throughout all of these storage options.

Another benefit of the SAS metadata architecture is that it allows you to decouple physical
components such as file locations and server names from applications. By virtue of this
decoupling, a metadata layer allows applications to use logical (and hence, portable and
transparent) names for resources that might dynamically change over time. With an integrated
metadata layer in place over time, locations of servers, databases, libraries, etc. can be changed
without any application changes. When your IT organization uses SAS to build your intelligent
storage, the metadata will be associated with your data.

10
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Business Intelligence

SAS Business Intelligence provides an integrated enterprise architecture with targeted user
interfaces to allow information access, analysis and reporting for different types of users. Included
is a powerful portal capability, a common metadata infrastructure and the foundation of single-
point administration. The SAS Business Intelligence environment integrates with SAS’ analytical
capabilities to facilitate collaborative decision making.

Once information is appropriately stored, business users will be empowered to find the answers
they need to critical business questions quickly and effectively.

The metadata management capabilities in SAS provide your administrators with a way to make
accessing the data and metadata transparent to your business users. With SAS Business
Intelligence, they can quickly and easily generate reports without having to worry about how to get
to the data and metadata. They will be self-sufficient with quality-assured data and metadata for
finding and understanding these data, where it came from and how it was created, freeing up your
IT staff from answering questions on how to access and use the data. Common functions are
employed ensuring that the same version of the truth is utilized no matter which interface the user
is employing.

You can manipulate and combine data in many ways, using SAS to find all relevant data and
understand its exact meaning. The availability and interactive usage of metadata in the business
intelligence environment is particularly important and provides the return on investment for
centralized and shareable metadata. With SAS Business Intelligence, one of the most important
uses of metadata is its capability to provide meaning for interactive dialog with our query and
reporting tools.

Analytic Intelligence

SAS Analytic Intelligence is a versatile, integrated platform for a wide range of analysis. Its
capabilities include predictive and descriptive modeling, forecasting, optimization, simulation,
experimental design and more. SAS Analytic Intelligence leverages existing data and infrastructure
to produce and support effective decision guidance. Its open design allows integration into third-
party business intelligence environments for information dissemination.

Shareable metadata provides the understanding of what data is to be used and how it is to be
used for analytic models.

While business intelligence allows you to report on the history of your company, analytic intelligence
allows you to predict the future. The same centralized and shared metadata used for business
intelligence can also be leveraged for analytic intelligence. Consistent and accurate usage of
metadata results in reduced errors in report creation and, consequently, decision making that lets
everyone interpret the results in the same way. Fewer resources are spent supporting multiple
silos as well as analyzing and interpreting data from disparate locations.

11
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The bottom line

You can use as little or as much of the SAS Intelligence Value Chain and still enjoy incremental
benefits — and when the entire chain is put to work the benefits are exponential. The following
scenarios provide just a few examples of how the IVC and metadata work together to reduce the
cost of ownership while providing organizations with a single version of the truth.

Usage scenarios

Move data without breaking applications, reports or analyses

Your IT organization is upgrading the hardware to accommodate growth in the company. The data
stored on the current servers will be moved to the new servers during a three-month rollout period.
The problem is that applications and programs use this data for reporting and analysis on a daily
basis. How can your IT staff move the data to the servers without disrupting your business users?

With a centralized and shared SAS metadata repository, data and physical servers can change
location without disrupting the users. The location definitions are stored in shared SAS metadata
repositories and are managed through the SAS Management Console plug-in, the Data Library
Manager. Only a metadata entry has to be changed to point to the new location. IT staff don’t
have to locate and go into all the programs and applications to make hard-code changes to the
physical server names. With SAS metadata management, IT can use a common interface to
change data locations one time. This greatly reduces the amount of work by IT to rollout new
hardware. Accessing the data is transparent to the users and programs, allowing business to
continue without ever needing to know that data or server locations changed.

12
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Figure 5: Only the metadata entry for the SAS Library definition needs to be changed when data,
applications or servers move

Share metadata throughout the Intelligence Value Chain

Based on changes in the market, additional information is required for new reports and analytics.
The necessary data is in your ERP system, but hasn’t been linked into the warehouse yet.

Using SAS ETL Studio and SAS Data Surveyor to access your ERP system you search through
the ERP system metadata to find the data items that you need. The identified tables now show up
in your list of source tables and can be dropped on an extraction process so the information is
added to the warehouse.

In preparing the information for reporting purposes you define and specify the business rules on
how this new measure can be linked with the existing information. Using the OLAP cube designer
you build an OLAP cube to store in the SAS OLAP Server so that drilldown is available for your
report users. At the same time a process is built for you that loads the OLAP cube from the source
tables that were created in the previous step. Using SAS Management Console you specify which
users have access to what parts of your OLAP structures. These settings are automatically
applied in the reporting environment.

13
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