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hanks to computer technology, corpo-

rations can now store vast quantities of
business-related data. The next step is to
turn that data into strategic information.
With advances in relational-database,
parallel-processing, and distributed
technology, information technology may
finally live up to its name by allowing any
organization to build a data warehouse in
order to gain better insight into its busi-
ness. With easy access to integrated data

from operational systems, front-line users
can make better—and better-informed—
business decisions.

This special section includes an over-
view of the data warehouse, with a sidebar
on (racle’s parallel-everything architec-
ture, 4 look at what lies beyond the data
warehouse, a profile of Alliance Bluelross
BlueShield’s data-warehouse implementa-
tion, and finally, a step-by-step guide to
creating your own data warehouse. - o



DATA WAREHOUSE

he last decades of

business computing have

focused on building the

foundation for automating

production, streamlining

mundane tasks, and captur-
ing data at blazing-fast speeds. These
functions developed into an industry
that was appropriately referred to as
data processing. In the '90s, however,
information technology (IT) replaced
data processing as the preferred term
for corporate computing. As partici-
pants in a global economy as well as
managers of technology, information
workers of this decade must focus on
the strategic value of information,
confronting issues of using data rather
than simply processing it.

two

loose definition, the word that lies at
the heart of the data warehouse, is
integrated. The architects of a data
warchouse must transform and inte-
grate operational data and possibly
data from outside their company and
then place it all in the data ware-
house, where it will be used as a
strategic tool by the users on the front
lines—the ones making key business
decisions based on the information
available to them.

This transformation and integration
process can be the most challenging
part of building a data warehouse,
given the nature of most operational
systems and the design requirements
of the data processed in them. Aaron
Zornes, senior vice president and
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organizations everywhere—chief
among them the need to compete in
a global economy, bringing better
products or services to the shrinking
market faster than the competition
without increasing the cost of the
product or service. Changes in regula-
tory policies in industries such as
insurance, utilities, and banking have
also eroded established markets,
heightened the level of competition,
and chipped away at profit margins.
Meeting such challenges depends
on a company's ability 1o leverage its
investment in people, resources, and
technology. The data held captive in
a company's operational systems is
one such resource, but generally
speaking, it rarely serves as u

Data Warehouse

Axchitecture for the Information fge

That's where the data warehouse
comes in. Thanks to advances in rela-
tional-database, parallel-processing,
and distributed technology, IT is now
poised to live up to its name. A
client/server or host-based architec-
ture in which users on any number of
platforms or terminals access a wealth
of information on a host system, the
data warehouse leverages the invest-
ments most companies have already
made in operational and legacy sys-
tems and provides a solid foundation
for corporatewide decision-support
systems (DSSs) and other strategic
business activities.

Integrated Information

In simple terms, a data warehouse is
a large database that holds integrated
data from an organization’s opera-
tional databases—typically, its online
transaction processing (OLTP) sys-
tems. One of the key words in that
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director of application-development
strategies at META Group, a Westport,
Connecticut, consulting firm, charac-
terizes operational systems as “verti-
cally challenged, or stovepiped, ap-
plications—top-to-bottom, closed
applications that automate a specific
function, such as customer billing,
order entry, or expense reporting.”
Information in the data warehouse
is by necessity of a very different
design. In his book Building the Dala
Warebouse, Bill Inmon, vice president
of Prism Solutions (Sunnyvale, Calif-
ornia) and recognized industrywid
as the originator of the data-w;
house concept, describes a dalg
house as “a subject-oriente
ed, time-variant, nonvola
of data in support ¢
decision-making pg
The move | \
architecture is
business dri

resource in ils original state. It's by
pulling data from the operational sy
tems and integrating it into a
warehouse that an organizatic
operational data into a str
Integrated, analytical ig
rather than raw d;
organization to 1
strategic busin




different meaning in the context of
another system.

The bottom line is that, even
though business analysts could dip
into their store of data, it didn't effec-
tively inform their decision-making
process. If the product managers for a
retail clothing chain were trying to
cull the necessary information from
an operational system to help them
decide which month to discount win-
ter coats in a certain region of the
country, they would challenge the
limits of the ol (and their analyst's
patience). Particularly if they then
decided that they really would like to
see the same analysis, but this time
looking only at wool coats sold in
women's sizes 6 through 10.

In addition 1o issues of data quali-
ty, there is the always thorny subject
of performance: Running complex
queries against a database designed
for high-input OLTP can slow down
vour system. With a data warehouse,
on the other hand, users can easily

¢ T
Group, a consulting group based in
Santa Clara, California. “Banking has
been using data warchousing to tar-
get credit cards and loans, based on
demographic analysis. Insurance com-
panies are looking for parameters for
fraud and pauerns of health care. A
company like General Mills might use
information in the data warchouse to
analyze sales patterns for Cheerios
cereal, and, discovering that stores in
Los Angeles aren't selling Cheerios,
they could direct coupons to that area
to move the inventory.”

Although data warehousing has
typically been associated with indus-
tries such as financial institutions, util-
ities, insurance, and retail, the merits
of this architectural approach can
benefit virtually any organization,
according to Prism Solutions’ Inmon.
He cites as an example the Ontario
(Canada) Lottery's implementation of
a data warchouse to keep track of
promotions as compared to sales.
Because wurning operational data into

FIGURE 1: OLTP data differs from data-warehouse information

Customer: Brown, Alexa
415-753-2181

- | 456 Stanyan Street
1994 Purchases: $1876.00
Detail: Women's
Coats: $1000
Children’s Clothes: $876.00

Information about a customer
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Inmon also notes that although
sales and marketing is typically a
prime area for an initial data-ware-
housing project—because data ware-
housing enables those departments to
pull information from many sources
and quickly build successful imple-
mentations—data warehousing is not
just for sales and marketing. Control-
ling expenses within any business be-
comes much easier if you can look at
those expenses in a variety of ways.

OLTP Uersus the Data Warehouse
Let's say those retail-chain product
managers want to clear out their
inventory of winter coats and need o
find out which of their stores are like-
ly to sell which kinds of coats and at
what prices. A typical operational sys-
tem for processing customer orders
might be deep with detail about
orders, but it provides no long-term
historical perspective. Operational
systems are constantly changing as
clerks enter new orders. Furthermore,
the chain might have no outside
demographic information about its
customers, so it wouldn't know what
category of consumer was buying
particular coats.

If the company had a data ware-
house, however, customer informa-
tion extracted from various databases
in the chain’s operational systems—
the customer-information system
(CIS), accounts receivable, and sales,
for example—would be accessible as
a single integrated topic, or subject,
called Customers.

Whether mandated from the top
levels of the organization as part of a
major infrastructure project (see the
sidebar “Alliance BlueCross Blue-
Shield™) or initiated by a single
department within the company 1o
meet specific needs, a successful data
warehouse is one that is modeled
through the collaborative effort of
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then program the appropriate applica-
tions to extract the data from those
systems. Data from sources external
to the company—for a retail chain,
these might include TRW reports or
survey data from market-research
firms, for example—also might be
consolidated into the warehouse.

In the process of integrating all the
appropriate information from the vari-
ous sources while building the data
warehouse, the designers must recon-
cile differences among naming con-
ventions, measurements, encoding
structures, and physical attributes of
the data, so that the consolidated
information is meaningful. Users can
then obtain from the data-warehouse
system a read-only snapshot summary
of the extracted collection of informa-
tion about a particular subject—coat
sales, for example. The data ware-
house contains these subject snap-
shots from various points in time, typ-
ically spanning a period of 5 to 10
years—as opposed to the operational
system, which usually holds data for
only 30 1o 90 days worth of transac-
tions (see Figure 1)

As seen in Figure 1, a retail chain’s
data warehouse might contain a sub-
ject database for its customers that
puts together contact and credit infor-
mation from the CIS database and
compiles a purchasing history from a
combination of the information in the
accounts-receivable system and the
order-processing system. In addition,
a data-warchouse customer database
might include demographic informa-
tion based on regional location, credit
information, or information from
other external sources. With this sys-
tem, a simple query would give the
chain’s product managers exactly the
information they needed to make a
profitable business decision.

tion at the best price.

Building a data warchouse is much
easier today, thanks to parallel imple-
mentations of RDBMSs and symmetric
multiprocessor (SMP) or massively
parallel processor (MPP) open-sys-
tems hardware from vendors such as
Hewlett-Packard, Sequent, Digital,
nCube, and IBM. The combination of
parallel software and hardware pro-
vides the means to process complex
queries rapidly at a low cost on readi-
Iy available systems (see the sidebar
"Oracle7 Release 7.1 Parallel Every-
thing Architecture”). In fact, META
Group's Zornes cites the availability
of cost-effective midrange UNIX and
LAN RDBMS servers as a key enabler
of the data warchouse. Parallelism
also offers the mission-critical level of
availability—better than 99 percent—
found on the mainframe, but more
cost effectively, with remaining pro-
cessors in a parallel system covering

Data sources for the warchouse can
include an eclectic collection of lega-
¢y and server systems. For example,
in Figure 2, the General Ledger sys-
tem might be Oracle7 running Oracle
Financials on an HP 9000 server; the
Customer Information System could
be running on an IBM AS/400 system;
and the Accounts Receivable system
might be your company’s original IMS
database running on a mainframe. To
build an Oracle-based data ware-
house, you would extract data from
each of the non-Oracle sources by
using the Oracle gateway designed
for the source, and you would extract
the data directly from the Oracle?
server running Oracle Financials.

But building an effective data
warehouse that will serve as your cor-
poratewide decision-support platform
requires more than simply dumping
operational-systems data into one
very large database. Given the distinct

FIGURE 2: A view of the data-warehouse architecture
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processor (MPP) systems,
those from nCube, Hewlett-Packard,
IBM, Sequent, Pyramid, and more than

a dozen other vendors.

neously 1o load r e. Alter
the table is loaded, Oracle? Release
7.1 creates its index, again using mul-
tiple processors to index segments of

Uracle? Release ¢.1
Parallel Everyihing

Architecture

As the name implies, the Oracle7
Release 7.1 Parallel Everything archi-
tecture brings parallel-processing
capability to all functions in the
RDBMS environment, from loading
data, creating indexes, and querying
to backing up and recovering the
database. Parallel processors offer sig-
nificant improvements in computing
performance by splitting tasks among
multiple processors, or CPUs, and
executing these tasks or subtasks con-
currently, In general, the more
processors, the faster each overall
task runs; as workloads grow, you
can maintain constant performance by
adding processors.

Because Oracle7 Release 7.1 takes
advantage of parallel architecture
transparently, programmers, develop-
ers, and users don't have 1o do any-
thing special to exploit the hardware’s
parallel-processing capabilities. Nor
do you need to modify existing
Oracle applications to take advantage
of the parallel-processing capabilities.

Parallel Warehouses

Oracle7 Release 7.1's parallel-every-
thing architecture provides several

ging down the system to the point
where the cost of retrieving the infor-
mation outweighs any potential bene-
fit it may offer. The parallel query
option available in Oracle7 Release
7.1 improves response time for deci-
sion-support queries by breaking up
each query into multiple units of
work that can be processed simulta-
neously by the multiple processors or
nodes of the hardware.

What Dees a Parallel Query Do?

The parallel query option comprises a
query coordinator (QC) and a pool of
query servers. The QC intercepts

The parallel query option breaks a query into multiple units of werk
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queryserverspassﬂ‘scmhxofm

subtasks back to the tasks, and so on,
until all constituent tasks are com-
plete. The results return o the QC,
which repackages the information
and returns the answer to the DSS
analyst via a query wol.

MPP or SMP cluster hardware can
accommodate multiple query servers
per processor or node. Thus, in the
figure on page 38, the query servers
pictured may be running on a single
node in an SMP cluster. The number
of query servers per node isn't static
but is dynamically increased and
decreased in order to provide optimal
CPU utilization. For example, if a
heavy-duty query is using only 50
percent of Node A and is using 75
percent of Node B, Oracle7 Release
7.1 will initiate additional query
servers on Node A

Likewise, Oracle7 Release 7.1 par-
titions queries across all CPUs dynam-
ically. Unlike a static partitioning
scheme, which assigns portions of a
database to specific CPUs, the
Oracle7 parallel query option uses
available CPUs equally to process
queries. (In a static scheme, if a query
touches only one section of a particu-
far database and that section is
assigned to CPU No. 3, CPUs Nos. 1,
2. and 4 will be idle while CPU No. 3
does all the work.) Dynamic partition-
ing results in less time spent process-
ing the same query.

Rvailable Now

The parallel query option is available
with Oracle7 Release 7.1. It does not
require Oracle Parallel Server. The
parallel query option with Oracle
Parallel Server is designed to run on
clustered or MPP hardware; without
Oracle Parallel Server, the parallel
query option is designed to run on
SMP hardware. —KW

procemes. vou ‘must undcrstxnd rhe
processes of the operational systems
in order to accurately capture the
business rules (see the sidebar
“Beyond the Data Warehouse™).

Figure 2 shows a generic architec-
tural view of the data-warchouse
environment. Metadata, shown as 2
separate database in the figure, is a
key element of the data-warehouse
architecture; it holds all of the data
about the data, as mapped between
the source and the target system. An
Oracle7 database houses the metadata
in an Oracle 1able. Metadata corre-
lates the data from the source into the
target. It holds information about the
operational data elements (where
they come from, for example), the
data definitions for the target data-
base and the data warehouse, and the
transformation/integration logic.

Transforming and integrating the
data might involve converting values
or converting data among various
platforms and databases. For exam-
ple, a column in an Oracle? database
of financial information might be
labeled CUSTOMER, whereas the
same information in a DB2 G/L sys-
tem might have a different label and
data definition: alphanumeric, say,
rather than simply defined as a char-
acter string as it is in the Oracle7
database. In this case, to integrate the
data into the target, you might con-
vert one of these datatypes to the
same type as the other in order to be
able to include information about cus-
tomers from both sources.

With the metadata in place, you
can extract data from the operational
systems; scrub or otherwise repair it;
and then summarize, sort, and orga-
nize it before loading it into your data
warehouse. Much of the work in
building the data warehouse is in up-
front analysis of your operational

the:efom the mout cﬁﬁcal pan of this
process (see the sidebar “Seven Steps
to Building a Data Warehouse™).

Tools of the Trade

You'll find many tools available 1o
help build a data warehouse. You can
use various CASE tools, such as those
available as pant of Oracle’s Cooper-
ative Development Environment
(CDE), to develop the initial require-
ments for the warchouse, With par-
ticipation from vour decision-suppon
analysts and others in your organiza-
tion, you can then construct graphical
maps of the proposed data model;
other CASE tools can generate end-
user applications based on the infor-
mation created and captured during
the development process.

But the real challenge to a success-
ful warehouse lies in effectively
extracting the data from the source
databases, integrating that data into
the target data warcehouse, and man-
aging the metadata that ties the rwo
together. That's where third-party
tools come into play. For example,
Warehouse Manager, from Prism
Solutions, automatically generates
code to integrate, transform, and map
data from source databases 10 main-
frame and server databases running a
varicty of RDBMSs, including Oracle.
Warchouse Manager; Passport, from
Carleton  (Burlington, Massachusetts);
the Extract Tool Suite, from Evo-
lutionary Technologies (Austin, Tex-
as); and Integrity Programming Envi-
ronment. from Vality Technology
(Boston, Massachusetts) are all soft-
ware tools designed to manage the
burdensome aspects of warchouse
maintenance, including managing the
extraction of data and the mainte-
nance of metadata.

Each of these products supports
many different databases as a source
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dat:tosem:meneedsofapnmcular
group. Summary data often has limit-
ed value, however, because it reflects
the specific business process of that
particular group. For example, sum-
marization of sales activity by week,
even at a store level, cannot account
for daily occurrences such as advertis-
ing, weather, competitor activity, or
other unscheduled events that may
have a short-term impact on customer
behavior. The finer the granularity of
the data available to a company, the
broader the potential use—and the
more accurate the view.

Data lersus Applications

As a business changes, it must devel-
op new applications to implement
new strategies and organizational
structures. But the data a company
uses to run the business doesn't
change. companies need
to separate their data-management
infrastructure from the applications
used o access it. Companies should
develop an for data
that is flexible in accessibility and use,
so that their most valuable resource

Therefore,

“infostructure”

doesn’t get locked away from users as
the system evolves.

lot Just a Warehouse

A data warchouse is the beginning of
an evolution—data has to be efficient-
ly gathered into the warchouse, new
applications must be fully integrated
into the new environment, and the
entire client/server environment must
be effectively managed as a single
entity. AT&T calls this complete, fully
integrated environment an Enterprise
Information Factory. An Enterprise
Information Factory goes beyond the
current notion of a DSS by integrating
operational applications. To accom-
plish this, businesses must carefully

that has traditionally been available
with batch-updated DSSs.

® A business-information directory.
This can help manage the complexity
of the new environment—where data
structures, new application code, and
underlying business-process rules
must be synchronized.

Converging Environments

To make this converged environment
successful, companies must take sev-
eral vital steps:

m Link the project to key
challenges. Input and support from
senior management and end users are
key to accurately forecasting and
developing a road map to success.

a Develop the proper data model
with consistency among functional
organizations. This model must allow
the data warehouse to evolve to a
converged environment without
major changes or restarts.

m Plan for customer data that is as

business

detailed as possible—even to the
level of individual transaction records,
m Plan for rapid growth. As users
begin 1o recognize the power of the
information they now have within
their grasp, they will demand more
access to data. And as the business
the number of transactions
that will need to be captured and
managed will also grow.

Going beyond the data warchouse

grows,

to a carefully converged Enterprise
Information Factory based on detailed
data requires more careful planning
and implementation but enables busi-
ness 1o go beyond strategic decision-
making to taking action. And the
faster a company can act. the more
competitive it can be,

Robert Tuttle is director of Decision-Enabling
Worldwide Marketing for ATET.

ring

millennia with a halthy bank account
recognize the strategic value of infor-
mation, whether their bottom line
currently needs bolstering or not.
Such organizations also recognize that
their OLTP operational systems are a
ready source of data that they can
transform into strategic information in
a data warchouse,

Implementing a data-warehouse
strategy is no longer cost-prohibitive
or technologically difficult, given the
availability of parallel software archi-
tectures and high-performance SMP
and MPP open-systems hardware.
These systems provide the processing
power necessary to handle the com-
plex queries that decision-support
analysis usually entails.

Again, the fundamental challenge
in designing the data-warehouse
architecture is the analysis of your
organization’s existing operational
systems and the mapping of that data
to the data-warehouse target. The
complexity of this task depends in
large part on how well your compa-
ny's systems were designed to begin
with. Nonetheless, you can pick from
a wide range of tools for extracting
data from mainframe or legacy sys-
tems. Toolsets are also readily avail-
able for transforming and integrating
the data and for managing the meta-
data. When implemented as part of a
corporation's core IT infrastructure, a
data warchouse can benefit virtually
every department in the company—
from marketing and sales 1o purchas-
ing 1o customer service to the actual
warehouse itself—by providing strate-
gic information that gives greater
insight into business trends and busi-
ness opportunities. &

Kelli Wiseth is a San Francisco-based free-
lance writer who specializes in network solu-
tions and other enterprise issues.
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Although satisfying customer needs
while remaining profitable may be
typical business challenges, the health
care industry faces additional obsta-

Alliance
Blue

cles in the U.S., given the ongoing
national debate over health care
access and cost.

In the meantime, ABCBS remains
committed to providing access to
affordable, quality health care. The
company has controlled costs over
the past few years by replacing
straight indemniry programs—go (o
any doctor, file a claim, get reim-
bursed—with managed benefits pro-
grams such as BlueChoice HMO
(health maintenance organization)
and Alliance PPO (preferred provider
organization).

Managing these managed-benefits
programs is no small undertaking,
with vast amounts of data about
health care providers, members,
claims, and more to track. Executives
at ABCBS realized that they needed a
solid foundation of information on
which to make strategic decisions
about their product line. With viral
suppon from the executive level, the
company adopted what it calls a
Strategic Data Initiative (SDD, whose
mission statement is “to identity,
define, maintain, and support a deci-
sion-making environment for Alliance
BlueCross BlueShield by providing
the information needed to measure
and manage the enterprise.”

nmeawyln-'mphm' .

tion. In the process of building the
first generation of its data warchouse,
ABCBS is getting a handle on all the

differences among the data structures
in its operational systems. “We spent

luelross
hield

over 30,000 hours among 20 people.
We spent most of the development
efforts getting data out of the old sys-
tem,” says John Ladley, project direc-
tor for ABCBS.

Although the data-warchouse proj-
ect was first proposed several years
ago, it wasn't officially launched until
late in 1993. “Corporate management
wanted access to information; they
wanted a uniform set of measures
and business definitions. And they
wanted to make the information avail-
able to as many people as appropri-
ate,” explains Ladley.

ABCBS chose Oracle7 Release 7.1
because of its parallel-everything
architecture. The company’s evolving
information infrastructure will be a
200-gigabyte Oracle? data warehouse
that enables line-of-business man-
agers to measure product perfor-
mance, analyze claims, and so forth.
Al press time, ABCBS's data ware-
house is between 20 and 50 gigabytes
and focuses on three subject areas;
ultimately, the warchouse will be a
foundation element for every business
unit in the company.

R Data Warehouse in Action
First, ABCBS applications clean up
and scrub data from provider, claims,
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tems, all the data transformation
occurs on the operational end. “Data
in the warchouse is presummarized
for pedformance-type reporting.” says
Ladley, “but we also keep the detail
level available for dimensional analy-
sis.” Ladley points out that this has
the benefit of keeping the whole sys-
tem modular; changes need be made
only on the mainframe part of the
system. When the system regenerates
the warchouse data, it automatically
reflects the changes.

Before downloading the data,
ABCBS produces a report and looks
at the numbers to make sure that the
information is accurate. Loading the
data into the data warehouse is a rela-
tively simple matter of performing an
Oracle utility load.

ABCBS uses Prism Solutions” Ware-
house Manager to perform the trans-
formations, integrate the data, and
manage the metadata. The company
also developed an end-user GUI
query tool, using Powersoft Cor-
poration’s PowerBuilder. Develop-
ment and implementation occurred
with relatively few snags, says Ladley.
“We had a few incompatibilities
[because of version problems| be-
tween PowerBuilder and the Oracle
RDBMS, but we were able to work
around them.”

The data warehouse not only
enables ABCBS's decision-support
analysts to study membership trends
and analvze financial performance by
product line but allows users to find
out how certain products are doing in
different parts of the state,

“We feel very confident that the
system is going to meet all expecta-
tions,” Ladley says. “People are look-
ing forward to this system. From the
top down, the whole company sup-
ports the SDI, and the data ware-
house in particular.” —KW



stand how to transform and integrate
your data before populating the data
warehouse. You should conduct in-
depth examinations of
business rules and poli-
cies; this is often accom-
plished by reverse-engi-
neering the application
code that runs your busi-
ness. (As a byproduct,
this analysis may enable
an organization (o uncov-
er anomalies in its legacy
production systems.)
There are many different ways to
build the warehouse, but every imple-
mentation involves work in four key
areas: analysis of the data sources;
definition of the transformation and
integration processes that need to
occur on that data; construction of the
warehouse itself; and implementation
of the tools users will employ to get
into the warehouse and pull out the
information they need. Although
there's no cookie-cutter method, the
following steps outline a generic ap-
proach to building a data warehouse.
Determine the needs of your
end users and model the data
that the data warchouse should
contain. For example, a retailer
may want to be able to target existing
customers for specific ongoing pro-
motional activities. To do this, the
business or marketing analysts will
need to query the database and glean
demographic profiles of existing cus-
tomers and their purchasing patterns.
Depending on the frequency of the
promotions, the analysts may also
want that information organized by
various time periods. CASE tools can
help by presenting a high-level,
graphical entity-relationship diagram
showing the proposed data model in
an easy-to-understand format.

tion system housed on a | rame,
the accounts-receivable system run-
ning on an SMP server, and demo-
graphic information on a networked

| Create the metadata, which
identifies the source data, de-
scribes the transformation and
integration that needs to occur,

Seven Steps to Building

a Data Warehouse

CD-ROM purchased from a market-
research firm.
Analyze the corporate data
sources in depth, documenting
the functions and processes that
these data sources capture. J.D.
Welch, a consultant for Prism Solu-
tions and the designer of one of the
first commercial data warehouses, for
a California telecommunications com-
pany, notes that one of the most
important aspects of designing a data
warehouse is understanding the rules
that drive the business. “You have to
understand how the data behaves so
you can decompose those business
processes until you get to your data
elements,” Welch says. “It's like doing
analysis for any system, except it's
information-oriented instead of
process-oriented.”
Use the information about the
corporate data sources 1o
decide the transformation/
integration logic necessary to
create the proposed data-warehouse
data models (the target) from the
source. Issues to be concerned with
are how much data you will extract
and transform; whether the integra-
tion involves complete files or files
containing changed data only; and
how frequently the transformation

and defines the data model for the
warehouse. CASE repositories should
allow data definitions, business rules,
and detailed logic o be modeled for
distributed systems development.
Metadata becomes the business ana-
lyst's guide to what is in the data
warehouse and how it got there.
Several third-party products, in-
cluding Carleton's Passport, Evolu-
tionary Technologies’ Extract Tool
Suite, and Prism's Warehouse Man-
ager, are designed to streamline and
manage this most critical aspect of
data-warchouse development. These
products can also assist, to varying
degrees, with the next two steps.
Create the physical data-ware-
house database and then popu-
late the warehouse from the
various sources. Gateway soft-
ware enables the extraction of data
from a variety of legacy systems.
(Oracle7 Release 7.1's replication fea-
ture enables you to populate the data
warehouse directly from another
Oracle database.)
Generate the necessary end-
user applications or in some
other way provide your end
users with query tools that give
them access to the information in the
data warehouse.—KW
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