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ABSTRACT

How does your company manage resources? Are you able to
restrict users from accessing certain information defined as
confidential? Are you accessing your data directly every time you
need to find information? SAS is working together for you to
make your business as successful as possible. We have
designed solutions to provide ease of use when configuring your
environment, users, permissions, and overall metadata
management.

One of the key enablers of intelligence that gives you information
critical to succeed in understanding and managing your data is
metadata. Is your company using metadata? Are you aware of
the advantages metadata can bring to your organization? If you
are not, you should be. As your business grows, so does the
data contained within. Metadata is becoming more essential than
ever for those who wish to stay ahead of their data, and thus,
ahead of their competition. Speed is of the essence and
metadata is the driver.

This paper will give you valuable information needed to ensure
you are using every resource in your organization to its fullest
potential. We will provide a sample scenario that leads you
through understanding the importance of metadata, to setting up
your environment via one central application, to establishing
permissions that provide protection of confidential information.
SAS has been designed to provide customers with ease of use
and guidance in making better business decisions regarding
organization, management and usage of your resources.

METADATA 101

What is metadata? There are a number of definitions, but it can
be described in the most basic terms as “data about data”.
Metadata is information surrounding the data resources in an
organization. In addition, it contains descriptive information about
the structure and content of data and the applications that
process and manipulate that data. If SAS allows you The Power
to Know TM, then metadata allows you The Power to Understand.

Metadata gives you faster, more focused search and retrieval
ability. If you store information about your data you will have
easier access and be able to get answers to direct questions
quickly. Metadata can be viewed as an essential tool that helps
you to maintain information which will in turn allow you to
concentrate more on your business, instead of your data.

BREAK IT DOWN
Metadata is typically broken down into two levels:

. Technical
. Business

Technical metadata supports the development, maintenance and
management of an Information Technology Environment. This
type of metadata is concrete and normally answers the where
and how. Some examples of technical metadata include physical
storage structures, server systems, installed applications, and
data manipulation processes. Technical metadata will allow you
to answer questions such as:

e  Where are my servers located?
e  How are the servers configured?
e  How many servers are available?

. How many server types have been defined?
. How are my data libraries defined?

Business metadata makes the data and services in the
environment easier to understand and use. Though it is less
concrete than technical, it allows the business analyst to make
sound decisions based on the data and normally answers the
why. Some examples of business metadata can include data
classification, presentation definitions, business meaning and
business usage. Business metadata will allow you to answer
questions such as:

e  Why are sales slipping in the third quarter?
. How are the sales defined?

e  Why do we need this data?

e  Who is using the data?

. How is a change in data captured?

e  Why can't | view this report?

WHY SHOULD | CARE ABOUT METADATA?

One thing we can all agree on is the fact that information is not
beginning to slow down and level out. It seems the definition of
advancement involves the ability to digest information at a faster
rate. This means the amount of data in organizations is growing
at a rapid pace, as well as the number of systems producing this
data. Likewise, the number of users who need to access and
understand the data are growing. This increase can only create
more complexity and less understanding. How useful is your
data if it is not understood? It is not to your advantage to have a
wealth of data without a wealth of knowledge to help interpret and
understand it.

The data resources in your organization can be one of your most
valuable assets. Without metadata, these assets can go under
utilized because they cannot be found, accessed, or understood.
Metadata is the answer to this problem and will allow you to fully
utilize these resources. One way this is accomplished is by
providing integration in a world where many data sources are
talking different languages. Communication is the key. Figure A
illustrates how many different data stores could use a common
metadata model, which many clients could then query.
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Figure A

Having the ability to query your data through the means of
metadata will allow you to answer more direct questions quickly.
You will have the ability to know where your reports are stored,
when the most recent changes occurred and how they were
calculated. You will be able to facilitate impact analysis, which
helps explain how data relates with other data throughout the
system.

Metadata can offer a common, consistent and secure
representation of your data. It is easily accessible and
compatible with existing and evolving standards, such as Object
Management Group’s (OMG) Common Warehouse Metamodel
(CWM).

SAS V9.1 is taking advantage of compatibility and consistency
ideas and putting them to practice with our own applications in
order to provide the best solutions for our customers. Allowing
our products to “speak the same language” by utilizing a common
metadata model will allow solutions packaging to target your
company’s needs. No longer are you required to export
information from one application and import it into another in
order to make sense of it. The SASV9.1 solution removes these
complicated steps and allows you to concentrate on solving
customer needs.

SAS WORKING TOGETHER FOR YOU

Most will agree that getting started is usually the hardest part and
where our customers spend the majority of their time. SAS has
addressed these concerns in V9.1.

How does a company begin to create an environment that
contains metadata used to define the environment (i.e. what
servers exist, what libraries exist, what users exist, etc.).
Likewise, how does a company define rules to help in authorizing
who can see what reports, and in establishing basic configuration
issues? The answer can be found in the SAS Metadata
Architecture, SAS Management Console, and basic guidelines for
configuration. Making all of these work together for you so your
business can get to business quicker and easier.

THE SAS METADATA ARCHITECTURE

The SAS Metadata Architecture is a metadata management
facility that provides common metadata services to SAS and
other applications. This facility is key to allowing SAS
applications to integrate, which provides a common, consistent
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and secure representation of metadata. Allowing SAS
applications to share metadata allows for better solutions.

The architecture itself consists of interface, model, supervisor,
and repository engine layers.

e  The Metadata Interface, or Application Programming
Interface, provides utilities for maintenance of metadata
from a client application. XML is used as the transport
mechanism to pass information between the client and
server. Support for the XML transport format and
industry standard metadata models increases the
likelihood of compatibility between SAS applications
and other software applications.

e  The Metadata Model defines the common semantics
for the types of metadata, the attributes and how the
individual pieces of metadata relate. A definition of
common metadata types allows integration between
SAS products. These metadata types are created to
store information about your data in a repository.

. The Metadata Supervisor provides runtime services
and offers authorization to the metadata. The
supervisor is taking advantage of a multi-user, multi-
threaded design using an in-memory cache and allows
for surfacing of metadata from one or more
repositories.

e The Repository Engines layer provides interfaces to
relational databases and other repositories.

Figure B defines the SAS Metadata Architecture. You will notice
the Metadata Manager, which allows you to manage your
resources, metadata, and other critical information. The
Metadata Manager is available through the SAS Management
Console and will be discussed in detail later.
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Again, because we now have a foundation in SAS allowing our
applications to “talk to one another in the same language” we are
able to surface metadata to the customer more consistently and
faster. Our customers can now reuse metadata created by other
applications, import metadata from external sources (i.e. CWM
Common Warehouse Metamodel), facilitate impact analysis to
determine which programs are dependent on which reports, and
identify resources and reports.



MANAGEABILITY WITH SAS

In the past you probably determined the number of items in your
environment by determining the number of configurations you
had to deal with in order to get up and running. SAS has
attempted to help with this situation by providing the SAS
Management Console. The SAS Management Console is a new
Java framework that provides a standardized interface for
managing various SAS resources — most importantly metadata.
It is this metadata that is used to manage these resources.
Specific administrative tasks are supported via plug-ins to the
SAS Management Console.

There are multiple roles using the SAS Management Console.
Namely, a Systems Administrator or a Project Leader. The
Systems Administrator is typically responsible for installing SAS
software and SAS Servers, defining the needed servers,
connections and then maintaining them, and creating user and
group definitions. The Project Leader is typically a database
administrator or project leader who understands key concepts for
OLAP, ETL Studio, etc. They will typically be maintaining and
managing cubes, warehouses, etc. for others to use in reports.
In addition, the Project Leader would be the one authorizing
user/group access to resources. Figure C helps explain SAS
Management Console Usage.

Management
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Administer SAS
Policies

Figure C

Having “one stop shopping” for metadata management can add
many benefits to your company. Providing an enterprise class
single point of control for SAS administrative tasks will cut down
on configuration headaches. In addition, a central place for
defining the SAS environment while using an extensible
framework which allows every SAS product to expand the
console to administer its applications. Not only are SAS plug-ins
supported, user and third party written plug-ins are available.
Therefore, if you have a specific environment that requires
administrative tasks, the SAS Management Console can plug-in
that capability.

Figure D highlights different SAS Management Console
capabilities. We will explain many of these, and others, in detail.
Additional SAS Management Console plug-ins can be delivered
within SAS products based on individual product needs.
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Figure D

The Metadata Manager portion of the SAS Management
Console is responsible for creating and managing repositories
and servers. You have the ability to administer a metadata serve
(i.e. stop, pause, etc.), as well as create the repositories residing
on that server. Once the repositories are created, there is still a
level of management that can take place.

The metadata manager also provides change management and
import/export interfaces. The change management interface
allows users to make changes to metadata, while maintaining a
history of these changes. Information regarding any changes to
metadata is persisted in the metadata itself for future reference
and reporting capabilities. The import/export interfaces allow
metadata to be processed from different definitions (i.e. Common
Warehouse Metamodel).

With the Metadata Manager, users have the ability to perform
replication and promotion of metadata between metadata
servers.

The Server Manager allows you to define various types of
servers, as well as information necessary to bind to those
servers. The Server Manager can be particularly useful in an
environment where there are multiple servers in use.

The User Manager allows you to define and manage users and
groups of users. When we create authorization rules on specific
items of metadata (e.g. servers, library, objects) we are
establishing privileges for users that are defined via the User
Manager.

The Authorization Manager allows you to create permissions,
access control templates and define resource authorizations.
The permissions defined here are provided to the users and/or
groups of users defined via the User Manager.

The Library Manger allows you to manage your SAS Library
definitions, as well as database schema definitions.

The License Manger allows you to store metadata that
describes licensed SAS products. This can be helpful when
determining what products/solutions are installed in your




environment, where they are installed, and when your setinit
expires.

Figure E will help illustrate the many ways SAS Management
Console can help with administrative tasks in every organization.
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PULLING IT ALL TOGETHER

Let’s take what we have learned and walk through an example to
show how we would put this information to use. We will start at
the end result and work our way backwards.

A SAMPLE BUSINESS SCENARIO

Do not categorize metadata as only useful in the form of
Information Technology. Metadata is excellent at empowering the
best and most accurate business decisions. Any detective can
solve the case if metadata has been defined properly. Therefore,
let us begin an investigation.

We can start with an executive of a successful company with
regional offices in a number of cities throughout the United
States. In order to stay on top of things our executive, Bob
Billion, always begins his day reviewing the latest sales reports.
One day in particular Bob notices what appears to be a huge
error in sales reporting for the southeast region. Figures F and G
are snapshots taken from SAS Report Studio, which is just one of
the many products in SAS V9.1 using the SAS Metadata
Architecture in order to share metadata across SAS applications.

Figure F demonstrates sales for the different region, while Figure
G concentrates on sales for the southeast region. In particular
Figure G shows sales for a period of one year, where the most
current month of the current year is illustrated first, followed by
months from the previous year.
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Figure G

Notice in Figure G the amount of sales falling from $40,000 in
December to $20,000 in January of 2003. This unexpected result
leads Bob to ask: “Can this be true?” What could have happened
between last month and this month to cause a dramatic decrease
in sales for this region? Metadata will allow you to answer this
question. Not only can metadata give you the answer, but it can
also help you make better business decisions by allowing you to
see the big picture. This is the true advantage of being able to
understand and manage your data.

BEHIND THE SCENES WITH METADATA

There are a number of metadata objects that contain information
relevant to this investigation. Figure H is an example taken from
the SAS Management Console, which includes metadata tables
defined for a particular library called Sales. The library itself is
part of an Analytics server, also defined via SAS Management
Console.
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One of the first steps the administrator will take in configuring an
enterprise involves defining servers and repositories. Each
server can contain multiple repositories. Each repository is
usually defined for a specific purpose. In our example we have



one repository named Sales. We could choose to define other
repositories as they relate to other areas of our organization (e.g.
personnel, inventory, etc.). Figure | is a screen shot taken from
the Metadata Manager plug-in of the SAS Management Console.
SAS has made the creation of repositories easy by guiding you
through questions to help the server know where the repository is
located, what it is named, and what SAS engine it is using to
access metadata.
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The metadata tables defined in the repository for our sample
scenario (NC Sales, VA Sales, SouthEast Sales) corresponds to
the metadata types defined in the metadata model, which we
explained earlier is part of the SAS Metadata Architecture.

BEHIND THE SCENES WITH AUTHORIZATION

We also want to help you understand the management and
authorization side of metadata in this sample scenario. We know
this report is generated from metadata, but a few questions that
you may want to ask include:

e  How did the report get created?
e  Who is able to view the report?

Again, the metadata is consistent with the metadata model
described in the SAS Metadata Architecture, but the actual
authorization pieces are defined through permissions established
for the users and/or groups of users via the SAS Management
Console. You will notice in Figure H we highlighted the User
Manager area where a new User or Group of Users can be
defined.

USERS AND GROUPS

In our sample scenario we have an executive, an administrator
and an administrative assistant. We have the ability to define
different permissions for each user and each group of users.
Figure J shows our definitions for our purposes in this scenario.
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It is important to understand the flexibility available when creating
these permissions. There are two different types of definitions
available, Groups and Users. A group can contain definitions of
individual Users and/or other groups. A User is defined as a
single individual. Permissions are available to Users and Groups.

SUGI 28 Emerging Technologies

In this example, we have Users Bob Billion, Joe Admin and Mark
Brown. The Executives group, depicted by a “group” of heads,
includes Bob Billion and the Administrators group includes Joe
Admin. Mark Brown is not quite ready to be included in either of
these groups and currently only has read permissions.

Client applications have the ability to restrict access to reports
depending on permissions. For example, our Sales report in
Figure G is only available to the executive and/or group of
executives. The metadata tables themselves are available to our
administrator and/or group of administrators. When we are
creating our users and groups we must take this type of
information into account. Who should be authorized to see what
reports? Who will be required to make changes to the actual
metadata tables for management purposes?

As the authorization setup begins, we start with a default that
allows all users, PUBLIC, to read and write metadata. We can
easily deny public any access and strictly define individual users
with targeted permissions. The next series of figures helps
demonstrate this idea.
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We can see the actual creation of the user Bob Billion in Figure
K. In addition, Figure L identifies Bob’s login credentials. As the
administrator is creating users and groups, he will be asked for
login properties for each user. Once the individual users are
defined, they may then be added to a group of users. Bob Billion
is one of the users currently included in the Executives group.

LOGIN PROCESSING

The SAS Metadata Server depends on the host operating system
to authenticate users when they connect to the server. When an
authorization request is made, the authorization facility gets the
host-authenticated domain and user ID of the connection making
the request and searches the User/D attribute of all of the Login
objects on the server for one with a matching domain and user
ID. When a match is found, the identity object (Person or
IdentityGroup) that owns the Login object is used as the primary
identity on which an authorization decision is made.



New Login Propertie X
4‘\? Lu:ugi_n
User ID: |EckEilion

Fasswword: i******w**|

Datrain: iNetDDmain :J ey

Ok Cancel | Help |

Figure L

The user ID stored in the UserlID attribute of a given Login object
should exactly match the host user ID. For example, on
Windows, if the user ID is domain-qualified, then you would enter
a domain-qualified user ID in the UserlID attribute of the Login
object, in the form "domain\userid" or "userid@domain”, in
addition to specifying the domain in the Domain attribute. If an
identity has access to multiple domains, then a separate Login
object should be created representing each domain.

If multiple people need to use the same user ID to perform a
particular task, then an IdentityGroup should be created and the
login to be shared should be owned by the IdentityGroup. All
members of the group will be able to access the Login object, but
only those with WriteMetadata permission on the IdentityGroup
itself will be able to update it.

PERMISSIONS

Next we want to determine who has the ability to see what. We
use SAS Management Console to create permissions. As we
view the properties of our Sales library, shown in Figure M, we’ll
be able to explore the permissions currently defined.
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Permissions can be set on a variety of levels. The administrator
can set permissions at the server level, all the way down to the
object level. This provides the maximum level of authorization for
all client applications. Initially the PUBLIC group has the ability to
read and write metadata. The PUBLIC Group contains all those
individuals not defined in Users and/or Groups. For our sample
scenario, see Figure N, we have denied access to all permissions
for the PUBLIC group. Again, this is discretional, but we decided
we would like to define permissions for specific Users and
Groups.
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Therefore, as Figure O illustrates, we have opened a variety of
permissions to the Executive group of users. You will notice
however, these users do not have the ability to administer or
delete metadata. Though we have no problem with the executive
folks viewing and creating, we don’t want them to have the ability
to destroy.

Sales Properties Bin 3|

General Ruthorization |

Mames:
o puELIC
i

Remove

Access Control Templates Properties |

Permissions ! Grant ! Detry !
|Readhtetadsta | r
Checkinbetadata | r
Create W -
Adririster - i
Wiritehetaclata ¥ r
Fead ¥ =

I
Delete: r ¥

Ok I Cancel Help

Figure O



Sales Properties 3|

General Ruthorization |

Mames;

PUBLIC ol
Excoutives -
Remove

Access Control Templates Properties |

o

@

o
=

Permissions

Feadhietadata
“heckinMetadats
Create
Aclminister

Wikt ehetadata

o o e o k|

Hnnaaaaag

Ok I Cancel | Help |

Figure P

We also want to show in Figure P what permissions are available
to Joe Admin. Since Joe is in charge of these reports and
ensuring they are running correctly, he must have full access.

BEHIND THE SCENES WITH BUSINESS DECISIONS
Metadata has been carefully defined in the SAS Metadata Model
to provide the smartest information, which will allow you to make
the most out of understanding your data. For example, the
DateCreated and DateUpdated attributes exist on each metadata
type within our model and were established to answer when
reports were defined and when they were last generated.
Identifiers are established to create uniqueness throughout the
metadata, and descriptions are included to define data items
such as units of measure.

As we return to our sample scenario, there are two questions Bob
decides to ask to determine the accuracy of this report: “When
was the report created?” and “Who is responsible for creating the
report?” Perhaps the report was generated several days or
weeks ago. Depending on the reporting schedule, this
information could be obsolete. Perhaps the data lineage
information reveals that more than one table is involved and an
error has occurred in one of these tables. There is also a chance
that an error occurred during the actual generation of the report.

Understanding the data lineage can be the key to surfacing and
solving business problems. Figure Q illustrates the data lineage
for the SouthEast Sales metadata table.

NCSales

f Fmen

VASales

Figure Q
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The transformation itself is a formula which defines what steps
need to be taken to create the SouthEast Sales metadata table.
This transformation is stored as metadata. Therefore, the
SouthEast Sales report is created by reading the transformation
information from metadata, which in turns generates the code
necessary to generate the report.

As the metadata is studied in detail, Bob determines the report
was generated within the last few days. Bob was able to
determine this from the DateCreated and DateUpdated attributes
in the SouthEast Sales metadata table. Retrieving this
information consists of issuing a simple query to the metadata.
Since Bob cannot determine any obvious problems, he attempts
to answer the second question required to determine the
accuracy of the report: “Who is responsible for creating this
report?” Again, we can use the metadata to determine that Joe
Admin should be given a call.

THE INVESTIGATION CONTINUES

To determine if the sales are really as bad as they look on paper,
the first question Joe decides to ask: “Is the report accurate?”
The investigation so far has proven the numbers to be recent, but
that does not prove accuracy.

Joe decides there are two questions he should ask in determining
accuracy: “How was the value of Sales in the SouthEast Sales
report calculated?” and “Have there been any changes to the
report?” It is important to know how the value of Sales was
calculated. What tables did the report retrieve information from?
Is there an obvious problem with one of the tables?

It could be that one of the reports changed which in turn lead to
an inaccurate calculation. This could occur with a change in a
unit of measure or the definition of the unit of measure. For
example, if a “package” definition has changed from one dozen to
one half dozen and we continue to sell the same amount then our
“quantity sold” would double. Does this mean our revenue
doubles? No, and in fact it will remain the same, but this may not
be obvious by glancing at the report. When these definitions
change your report can take on a completely different face, which
could lead to inaccurate assumptions. Defining descriptions is
another example of where metadata can help you make informed
decisions.

Metadata will allow Joe to conduct quick queries to determine
how these numbers were calculated. We go back to our
transformation for this type of information. Joe was able to
determine that the SouthEast region consists of two sales areas,
NCSales and VASales.

CULPRIT REVEALED

The transformation metadata has allowed Joe to successfully
answer his question regarding data lineage: “How was the value
of Sales in the SouthEast Sales report calculated?” His query
result included the NCSales and VASales metadata tables.

A closer examination of these metadata tables will answer his
second question in determining accuracy: “Have there been any
changes to the report?” After comparing the results of sales
information, let's say he discovers that sales from both states
were cut in half. The sales numbers are cut in half, but there
appears to be no apparent changes to the report that would
indicate a problem with calculations. Does this mean the
calculations are accurate? Well, technically yes, but there still
must be a reason the numbers are lower.

If we take a look at a different view of the data lineage, we will
have the ability to dig into different areas of the “big picture”. The
business view of the data lineage in Figure R will help Joe focus
on metadata queries touching all areas surrounding the
SouthEast Sales report.
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There are a variety of spokes defined within the larger scope of
metadata. This will provide Joe with the information needed to
trace the business problem directly as opposed to combing
through tedious data. There is no doubt that Joe will have a
much easier time making sense of this using the metadata that
has been defined.

THE VERDICT

Through a series of metadata queries, Joe is able to understand
why the SouthEast Sales report shows a decline in sales. It turns
out that the shipments to the stores in the North Carolina and
Virginia areas were coming from the wrong warehouse. The
company had recently purchased a warehouse in the Florida
area, but shipments to the North Carolina and Virginia stores
were coming from a warehouse in Colorado. What Joe
discovered was a potential logistics problem and was able to
discover this through the use of metadata. Since shipments were
coming from Colorado, they were taking much longer and
supplies were running out. This didn’t mean the sales were
down, but rather the supplies were down. The metadata allowed
Joe to make technical as well as business analysis, which in turn
allowed Bob to make some decisions regarding their shipping
policies. Changing the shipping to come from the Florida
warehouse was a logical choice. The end result was a savings in
costs and sales.

CONCLUSION

Many companies today are faced with large “upfront” costs. The
time to set up an environment which involves configuration,
authorization, organization, and manageability issues can be
extensive. Once the environment is set up, there are additional
maintenance costs associated with running your business. SAS
addresses these customer pains and more.

The solutions available with SAS include the integration of SAS
products to allow for sharing of information with ease. The SAS
Metadata Architecture is the infrastructure for this solution and
can be described as a general purpose metadata management
facility that provides common metadata services to SAS and
other applications. This facility allows SAS applications to
integrate, which provides a common, consistent and secure
representation of metadata.

One aspect of this integration of SAS Products is that there is no
longer a requirement to set up each individual SAS product with a
different set of rules. SAS provides the SAS Management
Console to allow for a single point of interaction for all SAS
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products. This solution provides an enterprise class single point
of control for SAS administrative tasks, which includes definitions
of authorization rules and overall manageability of your enterprise
resources. This central place for defining the SAS environment
uses an extensible framework which allows every SAS product to
expand in order to administer its applications.

By defining authorization rules within the SAS Management
Console, client applications have the ability to restrict access to
reports depending on permissions. Permissions can be set on a
variety of levels ranging from the server level, all the way down to
the object level. This range will provide the maximum level of
authorization for all SAS applications.

SAS is working together for you by providing integration.
Integration provides a common, consistent and secure
representation for all SAS products, as well as the power to reuse
information. Our business is to provide integrated solutions
which allows you to have more time to concentrate on your
business.

CONTACT INFORMATION

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

Michelle Ryals

SAS Institute Inc.

100 SAS Campus Drive
Cary, North Carolina 27513
(919) 531-5671
michelle.ryals@sas.com



	SUGI 28 Title Page
	SUGI 28 Conference Leaders
	Section Keynotes
	2003 SASware Ballot Results
	Upcoming SUGI Conferences
	Wrapup of SUGI 27
	Advanced Tutorials
	SUGI 28:  Multi-platform SAS(r), Multi-platform Code
	SUGI 28:  Reducing the CPU Time of Your SAS(r) Jobs by More than 80%: Dream or Reality?
	SUGI 28:  Indexing and Compressing SAS(r) Data Sets: How, Why and Why Not
	SUGI 28:  Hashing: Generations
	SUGI 28:  Version 9 Epiphanies
	SUGI 28:  Developing SAS/AF(r) Applications with Form Viewers and Table Viewers
	SUGI 28:  Fast and Easy Ways to Advance on Your Beginning SAS(r) Coworkers!
	SUGI 28:  Advanced Analytics with Enterprise Guide(r)
	SUGI 28:  Categorical Data Analysis with Graphics
	SUGI 28:  A Serious Look at Macro Quoting
	SUGI 28:  Generating Custom Excel Spreadsheets Using ODS
	SUGI 28:  The Power of Pictures and Paint: Using Image Files and Color with ODS, SAS(r), and SAS/GRAPH(r)
	SUGI 28:  Web Enabling Your Graphs with HTML, ActiveX, and Java Using SAS/GRAPH(r) and the Output Delivery System
	SUGI 28:  PROC REPORT: Doin' It In STYLE!
	SUGI 28:  Fancy MS Word Reports Made Easy: Harnessing the Power of Dynamic Data Exchange
	SUGI 28:  Using Different Methods for Accessing Non-SAS(r) Data to Build and Incrementally Update That Data Warehouse
	SUGI 28:  SAS/ACCESS(r) to External Databases: Wisdom for the Warehouse User
	SUGI 28:  Undocumented and Hard-to-Find SQL Features
	SUGI 28:  Tips from the Hood: Challenging Problems and Tips from SAS-L

	Applications Development
	SUGI 28:  %WINDOW: Get the Parameters the User Wants and You Need
	SUGI 28:  Next Generation Data _NULL_ Report Writing Using ODS OO Features
	SUGI 28:  Hot Links: Creating Embedded URLs Using ODS
	SUGI 28:  ODS to RTF: Tips and Tricks
	SUGI 28:  XML in the DATA Step
	SUGI 28:  Using SAS(r) Software to Analyze Web Logs
	SUGI 28:  Developing SAS/AF(r) Applications Made Easy
	SUGI 28:  The One-Time Methodology: Encapsulating Application Data
	SUGI 28:  SAS(r) Helps Those Who Help Themselves: Creating Tools to Aid in Your Application Development
	SUGI 28:  'Watch Your Language!' -- Using SCL Lists to Store Vocabulary
	SUGI 28:  Application Refactoring with Design Patterns
	SUGI 28:  Using IOM and Visual Basic in SAS(r) Program Development
	SUGI 28:  Using AppDev Studio(tm) and Integration Technologies for an Easy and Seamless Interface between Java and Server-Side SAS(r)
	SUGI 28:  A Pinch of SAS(r), a Fraction of HTML, and a Touch of JavaScript Serve Up a Grand Recipe
	SUGI 28:  Web Enable Your SAS(r) Applications
	SUGI 28:  Producing American Community Survey Edit Analysis Reports Dynamically Using SAS/IntrNet(r)
	SUGI 28:  Using a Dynamic SAS/IntrNet(r) Application to Create Statistical Comparison Reports and Download as SAS(r) Data Sets
	SUGI 28:  'The California Template' or 'How to Keep from Reinventing the Wheel Using SAS/IntrNet(r), JavaScript, and Process Reengineering'
	SUGI 28:  UNIX Meet PC: Version 8 to the Rescue
	SUGI 28:  A Table-Driven Solution for Clinical Data Submission
	SUGI 28:  A Programming Development Environment for SAS(r) Programs
	SUGI 28:  StARScope: A Web-Based SAS(r) Prototype for Clinical Data Visualization
	SUGI 28:  Dynamically Building SQL Queries Using Metadata Tables and Macro Processing
	SUGI 28:  Make Your SAS/ACCESS(r) Query More Efficient
	SUGI 28:  Building Metadata Repository for Data Sets
	SUGI 28:  Big Brother for SAS/IntrNet(r) Security and Tracking Agent
	SUGI 28:  Advanced CRM Solution Using Java Applications
	SUGI 28:  Automotive Warranty Data Analysis on the World Wide Web
	SUGI 28:  Developing Data-Driven Applications Using JDBC and Java Servlet/JSP Technologies
	SUGI 28:  GoodsHound -- Building Multi-functional Web-Based Applications with SAS/IntrNet(r) and JavaScript
	SUGI 28:  Developing Custom Analytic Tasks for SAS(r) Enterprise Guide(r)

	Beginning Tutorials
	SUGI 28:  A Beginner's Guide to Incorporating SAS(r) Output into Microsoft Office Applications
	SUGI 28:  Mouse Clicking Your Way to Viewing and Manipulating Data with Versions 8 and 9 of the SAS(r) System
	SUGI 28:  Connecting the SAS(r) System to the Web: An Introduction to SAS/IntrNet(r) Application Dispatcher
	SUGI 28:  Describing and Retrieving Data with SAS(r) Formats
	SUGI 28:  Nine Steps to Get Started Using SAS(r) Macros
	SUGI 28:  How Regular Expressions Really Work
	SUGI 28:  Beyond Debugging: Program Validation
	SUGI 28:  Errors, Warnings, and Notes (Oh My): A Practical Guide to Debugging SAS(r) Programs
	SUGI 28:  Introduction to the SAS(r) Custom Tag Library
	SUGI 28:  DHTML -- GUI on the Cheap
	SUGI 28:  Tips for Manipulating Data
	SUGI 28:  Data Warehouse Administrator: Step by Step
	SUGI 28:  Java Syntax for SAS(r) Programmers
	SUGI 28:  Java Servlets and Java Server Pages for SAS(r) Programmers: An Introduction
	SUGI 28:  Date Handling in the SAS(r) System
	SUGI 28:  SAS(r) System Options Are Your Friends
	SUGI 28:  Easy, Elegant, and Effective SAS(r) Graphs: Inform and Influence with Your Data
	SUGI 28:  SAS(r) Enterprise Guide(r) -- Getting the Job Done
	SUGI 28:  Getting Up to Speed with PROC REPORT
	SUGI 28:  SAS(r) Reporting 101: REPORT, TABULATE, ODS, and Microsoft Office

	Coders' Corner
	SUGI 28:  Space Odyssey: Concatenate Zip Files into One Master File
	SUGI 28:  The URL-y Show: Using SAS(r) LE and the URL Access Method to Retrieve Stock Quotes
	SUGI 28:  So Many Files, So Little Time (or Inclination) to Type Their Names: Spreadsheets by the Hundreds
	SUGI 28:  Splitting a Large SAS(r) Data Set
	SUGI 28:  Comparative Efficiency of SQL and Base Code When Reading from Database Tables and Existing Data Sets
	SUGI 28:  Automatically Combining the Data from a Variety of DBMSs with ODBC and PROC SQL
	SUGI 28:  Automatic Data File Retrieval from Different Database Engines
	SUGI 28:  UNLOADing Data from Informix
	SUGI 28:  Return Code from Macro; Passing Parameter by Reference
	SUGI 28:  If Only 'Page 1 of 1000'
	SUGI 28:  Don't Dither About Your Data, Let SAS/GRAPH(r) Trending Box Plots Drive Decision Making
	SUGI 28:  A Handy Use of the %LINE Annotate Macro
	SUGI 28:  A Drill-Down Diet: An Example of a Dynamic Detail Access on the Web Using SAS/GRAPH(r) and ODS
	SUGI 28:  Make Your Life and Little Easier:  A Collection of SAS Macro Utilities
	SUGI 28:  More _Infile_ Magic
	SUGI 28:  The Power of Recursive SAS(r) Macros -- How Can a Simple Macro Do So Much?
	SUGI 28:  Continuous or Not: How One Can Tell
	SUGI 28:  Identifying Continuity in Longitudinal Data
	SUGI 28:  Determining the Dimensionality of Data: A SAS(r) Macro for Parallel Analysis
	SUGI 28:  Using a SAS(r) Macro to Document the Database
	SUGI 28:  An Automated MS Powerpoint Presentation Using SAS(r)
	SUGI 28:  A Macro Using SAS(r) ODS to Summarize Client Information from Multiple Procedures
	SUGI 28:  Multiple Graphs on One Page: The Easy Way (PDF) and the Hard Way (RTF)
	SUGI 28:  Taking Control of Macro Variables
	SUGI 28:  PROC SQL vs. Merge -- The Miller Lite Question of 2002 and Beyond
	SUGI 28:  An Efficient Approach to Combine SAS(r) Data Sets with Voluminous Variables That Need Name and Other Changes
	SUGI 28:  Danger: MERGE Ahead! Warning: BY Variable with Multiple Lengths!
	SUGI 28:  The DOW (Not that DOW!!!) and the LOCF in Clinical Trials
	SUGI 28:  MACRO Function with Error Handling to Automatically Generate Global Macro Date Variables
	SUGI 28:  Report? Make It Easy -- An Example of Creating Dynamic Reports into Excel
	SUGI 28:  Another Shot at the Holy Grail: Using SAS(r) to Create Highly-Customized Excel Workbooks
	SUGI 28:  Combining Summary Level Data with Individual Records
	SUGI 28:  RETAINing Information to Identify Entity Characteristics
	SUGI 28:  Randomized Rounding
	SUGI 28:  Logicals from Libraries: Using Storage as a Bridge between Sessions
	SUGI 28:  %Fun &With %SYSFUNC
	SUGI 28:  Creating Display Manager Abbreviations and Keyboard Macros for the Enhanced Editor
	SUGI 28:  Build a SAS(r) Development Environment under Windows
	SUGI 28:  Using SAS(r) Catalogs to Develop and Manage DATA Step Programs
	SUGI 28:  Let's Play a Game: A SAS(r) Program for Creating a Word Search Matrix
	SUGI 28:  SAS/CONNECT(r): The Ultimate in Distributed Processing
	SUGI 28:  Run Time Comparison Macro
	SUGI 28:  Parallel Processing on the Cheap: Using Unix Pipes to Run SAS(r) Programs in Parallel
	SUGI 28:  Date Parameters for Interval Reporting
	SUGI 28:  Keep Those Formats Rolling: A Macro to Manage the FMTSEARCH= Option
	SUGI 28:  A Simplified and Efficient Way to Map Variables of a Clinical Data Warehouse
	SUGI 28:  Renaming All Variables in a SAS(r) Data Set Using the Information from PROC SQL's Dictionary Tables
	SUGI 28:  The BEST. Message in the SAS(r) Log

	Data Mining Techniques
	SUGI 28:  Modeling Customer Lifetime Value Using Survival Analysis - An Application in the Telecommunications Industry
	SUGI 28:  A Simple Bayesian Approach in Mining the Touch Point Data
	SUGI 28:  Shopping for Voters: Using Association Rules to Discover Relationships in Election Survey Data
	SUGI 28:  Monitoring, Analyzing, and Optimizing Waterflood Responses
	SUGI 28:  Multistage Cross-Sell Model of Employers in the Financial Industry
	SUGI 28:  The Use of Geographic Information Systems to Investigate Environmental Pollutants in Relationship to Medical Treatment

	Data Presentation
	SUGI 28:  Dynamic Behavior from Static Web Applications
	SUGI 28:  SAS(r) and the Internet for Programmers
	SUGI 28:  Web Communication Effectiveness: Design and Methods to Get the Best Out of ODS, SAS(r), and SAS/GRAPH(r)
	SUGI 28:  Regulatory Overview of Using SAS/IntrNet(r) to Collect Data from Thousands of Users
	SUGI 28:  Using Formats and Other Techniques to Complete PROC REPORT Tables
	SUGI 28:  Custom Map Displays Created with SAS/GRAPH(r) Procedures and the Annotate Facility
	SUGI 28:  What's in a Map? A Macro-driven Drill-down Geo-graphical Representation System
	SUGI 28:  Working with RGB and HLS Color Coding Systems in SAS(r) Software
	SUGI 28:  SAS/IntrNet(r) and Census Mapping: How Low Would You Like to Get
	SUGI 28:  Exporting SAS/GRAPH(r) Output: Concepts and Ideas
	SUGI 28:  Innovative Graph for Comparing Central Tendencies and Spread at a Glance
	SUGI 28:  A Plot and a Table Per Page Times Hundreds in a Single PDF File
	SUGI 28:  Why Data _Null_ When You Can RTF Faster?
	SUGI 28:  Business Intelligence Applications with JMP(r) Software
	SUGI 28:  ODS or DDE for Data Presentation -- A Preliminary Comparison of Output from Different Sources
	SUGI 28:  ODS PDF: It's Not Just for Printing Anymore!
	SUGI 28:  It's All in the Presentation
	SUGI 28: ODS LAYOUT: Arranging ODS Output as You See Fit
	SUGI 28:  Creating Drill-Down Graphs Using SAS/GRAPH(r) and the Output Delivery System
	SUGI 28:  Efficient Reporting with Large Numbers of Variables: A SAS(r) Method

	Data Warehousing and Enterprise Solutions
	SUGI 28:  Scaling SAS(r) Data Access to Oracle RDBMS
	SUGI 28:  Using SAS(r) Strategically: A Case Study
	SUGI 28:  Understanding SAS/Warehouse Administrator(r)
	SUGI 28:  How to Access PC File Data Objects Directly from UNIX
	SUGI 28:  SAS(r) in the Office -- IT Works
	SUGI 28:  Multi-Center Study Data Management With A Distributed Application
	SUGI 28:  Performance Tuning SAS/ACCESS(r) for DB2
	SUGI 28:  Using Information Effectively to Make More Profitable Decisions: The Ten Letter Solution for Finance
	SUGI 28:  The Value of ETL and Data Quality
	SUGI 28:  The Horror of Bad Data Quality
	SUGI 28:  'How Do I Love Thee? Let Me Count the Ways.' SAS(r) Software as a Part of the Corporate Information Factory
	SUGI 28:  Finding Time: SAS(r) and Data Warehouse Solutions for Determining Last Day of the Month
	SUGI 28:  New Ways and Means to Summarize Files
	SUGI 28:  Better Decisions Through Better Data
	SUGI 28:  Deploying Enterprise Solutions: The Business and Technical Issues Faced by SAS(r) Technologists
	SUGI 28:  Ring Charts
	SUGI 28: Next Generation Warehousing with Version 9
	SUGI 28:  Why SAS(r) is the Best Place to Put Your Clinical Data
	SUGI 28:  Transactional Records Access Clearinghouse: SAS(r) Based Warehouse and Mining Tools Keeps Tabs on U.S. Government

	Emerging Technologies
	SUGI 28:  XML? We do that!
	SUGI 28:  Extending SAS(r) Data Services via XML and Java
	SUGI 28: SAS Metadata, Authorization and Management Services -- Working Together for You
	SUGI 28:  Future Trends and New Developments in Data Management
	SUGI 28:  Flip the Bow Tie: Pushing Business Intelligence to Operational Applications
	SUGI 28:  A Successful Implementation of a Complicated Web-based Application Through webAF(tm) and SAS(r) Integration Technologies
	SUGI 28:  An Integrated View of the Customer
	SUGI 28:  Rapid Analytic Application Deployment
	SUGI 28:  Managing Clinical Trials Data with a SAS-Based Web Portal
	SUGI 28:  PROLAP -- A Programmatic Approach to Online Analytical Processing
	SUGI 28:  The Use of Scripting Languages, Database Technology, and SAS/IntrNet(r) to Revolutionize the Research Process
	SUGI 28: The SUGI Survey: A Case Study of Deploying a Web-Enabled SAS(r) Application to a Handheld
	SUGI 28:  SAS(r) Enterprise Guide(r) Future Directions -- Analytic Business Intelligence with SAS
	SUGI 28:  New Technologies for Delivering Data to Internal and External Clients

	Hands-on Workshops
	SUGI 28:  Getting PC SAS(r) to Do What You Want, When You Want, How You Want
	SUGI 28:  How SAS(r) Thinks or Why the DATA Step Does What It Does
	SUGI 28:  PROC DATASETS: Managing Data Efficiently
	SUGI 28:  Managing SAS(r) Libraries to Improve Your Programming Environment
	SUGI 28:  Macro Power
	SUGI 28:  XML Primer for SAS(r) Programmers
	SUGI 28:  Creating Dynamic Web Based Reporting
	SUGI 28:  SAS(r) with Style: Creating Your Own ODS Style Template
	SUGI 28:  So You're Still Not Using PROC REPORT. Why Not?
	SUGI 28:  The Simplicity and Power of the TABULATE Procedure
	SUGI 28: Introduction to JMP(r)
	SUGI 28:  Making the Most of Version 9 Features
	SUGI 28: A Gentle Introduction to SAS/GRAPH(r) Software

	Posters
	SUGI 28:  An Approach to Displaying Predicted Survival Data Based on the Level of a Continuous Covariate
	SUGI 28:  Accelerating the Construction of Data Entry Applications in UNIX Systems for Epidemiology and Healthcare Policy Researches
	SUGI 28:  Developing SAS(r) Ready Analyzable Data Systems: A Java Web Application for Creation and Management of SAS(r) Relational Databases
	SUGI 28:  Linkage of Patient Registries and Clinical Data Sets without Patient Identifiers
	SUGI 28:  Spectral Decomposition of Performance Variables for Dynamic System Characterization of Web Servers
	SUGI 28:  What's in a Map? A Macro-Driven Drill-Down Geo-graphical Representation System
	SUGI 28:  Analysis of Method Comparison Studies Using SAS(r)
	SUGI 28:  P-Value Generation Simplified with a Single SAS(r) Macro
	SUGI 28: ODS in an Instant!
	SUGI 28:  The Use of Formats, Concatenate, and Sum for Reporting on "Check All That Apply" Variables
	SUGI 28:  An Interactive Table for the Web Using SAS(r) and JavaScript
	SUGI 28:  Posting Project Status to the Web Through SAS(r) Programming
	SUGI 28:  Teaching Statistical Methods Courses with Case Studies and JMP(r)
	SUGI 28:  “From Data to Analysis, Results and Reports” -- A Researcher’s Dilemma but A Programmer’s Challenge
	SUGI 28:  Filling Report Templates with the SAS(r) System and DDE
	SUGI 28:  Creating Tables or Listings with a Zero-Record SAS(r) Data Set -- Basic Program Structure and Three Simple Techniques
	SUGI 28:  Creating Multiple Graphs to Link from a Dynamic Map Using SAS(r) ODS, SAS/GRAPH(r), PROC GMAP, and MACRO
	SUGI 28:  Scheduling Time with SAS(r): Project Proposal Examples
	SUGI 28:  Using SAS(r) Software and Visual Basic for Applications to Produce Microsoft Graph Charts
	SUGI 28:  Tell Them What's Important: Communication-Effective Web- and E-mail-Based Software-intelligent Enterprise Performance Reporting
	SUGI 28:  A SAS(r) Market Basket Analysis Macro: The Poor Man's Recommendation Engine
	SUGI 28:  Using SAS(r) to Automatically Generate Reports in Any Special Formats
	SUGI 28:  MVS Point-and-Click Access to IMS Data with SAS/ACCESS(r)
	SUGI 28:  Usage Statistics for Your Web Site: Leveraging the Flexibility of SAS(r) and Webhound
	SUGI 28:  Applied Population Genetics Using SAS(r) Software
	SUGI 28:  PROC FORMAT Supports PROC BOXPLOT to Handle Twofold Grouped Data
	SUGI 28:  Developing a Marketing Geographic Segmentation System Using SAS(r) Software
	SUGI 28:  'I'll Have What She's Having' -- Serving-up MetaData to Academic Research Teams
	SUGI 28:  Security Control System with SAS(r) Application Dispatcher
	SUGI 28:  %MONDRIAAN: Presenting 3D Information in 2D
	SUGI 28:  Advantages of Using a Web Based Reporting System Over Using SAS/CONNECT(r)
	SUGI 28:  Working with RGB and HLS Color Coding Systems in SAS(r) Software
	SUGI 28:  A SAS/IML(r) Program for Mapping QTL in Line Crosses
	SUGI 28:  An Automated Reporting Macro to Create Cell Index -- An Enhanced Revisit
	SUGI 28:  Metadata Application on Clinical Trial Data in Drug Development
	SUGI 28:  Enhancement of Survival Graphs

	Professional Development and User Support
	SUGI 28:  Practical Tips to Customize a SAS(r) Session
	SUGI 28:  SAS(r) Programming Conventions
	SUGI 28:  Programming Standards, Style Sheets, and Peer Reviews: A Practical Guide
	SUGI 28:  SAS(r) High-speed Automated Reporting Queue (SHARQ)
	SUGI 28:  Where to Go from Here: Learning More about SAS(r)
	SUGI 28:  An Overview of SAS Certification and the Test Development Process 
	SUGI 28:  Ten Things I Wish I Knew Before I Became an Independent SAS(r) Software Consultant
	SUGI 28:  SAS-L: A Very Powerful Free Resource for SAS(r) Users Worldwide
	SUGI 28:  Ask and Ye Shall Receive: Getting the Most from SAS-L
	SUGI 28:  Tinker, Tailor, Soldier, Spy: The Many Roles of the SAS(r) Consultant
	SUGI 28:  Not All Fish Eat Worms: A SAS(r) Programmer's Guide to MS Excel and Other Fish Stories
	SUGI 28:  Show-and-Tell: How to Use MS Office Products to Help with SAS(r) Applications

	Statistics and Data Analysis
	SUGI 28:  Case Studies in Time Series
	SUGI 28:  An Introduction to the Analysis of Mixed Models
	SUGI 28:  Survival Analysis Using Cox Proportional Hazards Modeling for Single and Multiple Event Time Data
	SUGI 28:  Let the Data Speak: New Regression Diagnostics Based on Cumulative Residuals
	SUGI 28:  Using the SAS(r) System to Construct and Operate Control Charts with Randomized Control Limits
	SUGI 28:  Logistic Regression Modeling -- JMPStart(tm) Your Analysis with a Tree
	SUGI 28:  STEPWISE Methods in Using SAS(r) PROC LOGISTIC and SAS(r) Enterprise Miner(tm) for Prediction
	SUGI 28:  An Introduction to Genomics and SAS(r) Scientific Discovery Solutions
	SUGI 28:  How to Use the SAS(r) System as a Powerful Tool in Biomathematics
	SUGI 28:  Cutpoint Determination Methods in Survival Analysis Using SAS(r)
	SUGI 28:  Complex Sampling Designs Meet the Flaming Turkey of Glory
	SUGI 28:  Multilevel Designs and Their Analyses
	SUGI 28:  Estimating Standard Errors for CLASS Variables in Generalized Linear Models Using PROC IML
	SUGI 28: SAS/STAT(r) Version 9: Progressing into the Future
	SUGI 28:  Fast and Easy Ways to Annoy a SAS(r) Programmer: A Statistician's Revenge!
	SUGI 28:  Application of the LOESS Procedure for Monitoring and Detecting Critical Movements in the US Automobile Market
	SUGI 28:  Smoothing with SAS(r) PROC MIXED
	SUGI 28:  Beyond PROC LIFETEST: Alternative Linear Rank Tests for Comparing Survival Distributions
	SUGI 28:  Estimation of Prevalence Ratios When PROC GENMOD Does Not Converge
	SUGI 28:  An Alternative to PROC MI for Large Samples
	SUGI 28:  Known Nonsense
	SUGI 28:  Analysis of Data from Recurrent Events
	SUGI 28:  Reliability, Exploratory and Confirmatory Factor Analysis for the Scale of Athletic Priorities
	SUGI 28:  SAS(r) Macros and Tools for Working with Weighted Logistic Regression Models That Use Survey Data
	SUGI 28:  Optimization with the SAS(r) System: What It Is, What's New, and Why You Should Be Using It

	Systems Architecture
	SUGI 28:  Accelerating Performance of SAS(r) Applications via Rapid Extraction and Multiprocessing
	SUGI 28:  Using a HOLAP Solution to Analyze Large Volumes of Data via the Web  
	SUGI 28:  Developing Client/Server Applications to Maximize SAS 9 Parallel Capabilities
	SUGI 28:  SAS(r) Application Performance Monitoring for UNIX
	SUGI 28: Multi-Lingual Computing with the 9.1 SAS(r) Unicode Server
	SUGI 28:  An Inside Look at Version 9 and 9.1 Threaded Base SAS(r) Procedures
	SUGI 28:  SAS(r), Linux/UNIX and X-Windows Systems
	SUGI 28:  Early Experiences with SAS(r) Release 9 on an OS390 Platform
	SUGI 28:  SAS(r) System on Network Appliance
	SUGI 28:  SAS(r) Performance Optimizations on Intel Architecture
	SUGI 28:  The Bleeding Edge -- The Effects of Hardware and Software Migration on the SAS(r) System
	SUGI 28:  PROC MIGRATE:  How to Migrate Your Data and Know You?ve Done It Right! 
	SUGI 28:  SAS 9.1 on Solaris 9 Performance and Optimization Tips
	SUGI 28:  Using the SAS(r) V9 Application Response Measurement System to Provide Metrics to HP-UX Workload Manager
	SUGI 28:  A Case Study of the Tools, Techniques, and High Level Model Used to Tune AIX Version 5L for the SAS(r) System



