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AT&T Network Systems Through a
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Stacey J. Gelman The concept ofdata warehousing originated from the observation that the
w. Doug las Peck systems used to run businesses on a daily basis differ fundamentally from

those employed to help plan and develop future businesses. For example.
operational systemsare generally focused onspecific functional views
based on the needs ofa single aspect ofthe business. However, managers
need information that shows relationships, trends, and correlations about
different kinds ofdata, integrating several functions into a broader view.
Historically, systems and manual processes were established togather
management data from the various operational datasources-one for
each kind ofdecision. Extracting and combining such data from different
systems is time consuming and often leads to inconsistent results. Users
mustaccommodate printed reports, manual reentry ofdata into spread­
sheets, and significant rework to produce summary reports thatmatch
the way they manage the business. Furthermore, by the time some of
these reports are ready, the data are no longer current. The Warehouse of
Informationfor Network Systems (WINS) provides needed information to
AT&T Network Systems (AT&T-NS) managers world wide. WINS trans­
forms operational and fi nancial data into consolidated business views that
are used to analyze certainactivities and to make management decisions.
This paper discusses the importance ofWINS to the business manage­
ment strategy ofAT&T-NS, the WINS technical architecture, the statusof
WINS, and plans for future implementation.

Introduction
Data warehousing is the result ofthe

simple butsignificant observation that the
operational systems used to run AT&T
Network Systems (AT&T-NS) businesses on
a daily basis are fundamentally different from
those that helpplan and develop AT&T-NS
future businesses.I. 2 Operational systems are
generally focused ona specific fu nctional
view (for example, order entry, billing, and
general ledger information) based on the
needs of a single aspect ofthe business.
However. managers need information that
integrates various functions into a broader
business viewthat showsrelationships,
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trends,and correlations aboutdifferent kinds
ofdata.

Historically, toacquire the necessary
management data, systems andmanual
processes were established togather it from
the variousoperational datasources-one for
each kind ofmanagementdecision. Extract­
ingandcombining datafrom different
systems, however. is time consuming and
often leadsto inconsistent results. Users are
faced with printed reports, the necessityfor
manual reentry ofdata into spreadsheets,
and significant rework to produce summary
reports that match the way they manage the



business. By the timesome of these reports are ready.
the data are no longer current.

TIle existing business process environment
needs to reflect the fo llowing four newrequirements to
ensure continued high performance:
- Quick reaction to the changingexternal customer

world.
- Provisionofonly needed information ina timely

manner with absolute data integrity,
- Focusing of resources from many areasofthe business

tosolveproblems efficiently. and
- Integrationof the operational andfinancial views ofthe

business.
The 110rellOIlseof InformationforNetwork

Systems (WINS) provides needed information toAT&T-NS
managers world wide. W1 NStransforms a vast collection
ofoperational and financial datainto consolidated
business viewsthat are used to analyze activities and
make management decisions.

This paper discusses the importance ofWINS to
the business management strategy ofAT&T-NS. It
further discusses the WINS technical architecture, the
statusofWINS, and plans for future implementation.

Why a Data Warehouse?
To administer a largebusiness, managers must

have information that shows the broadstatus ofits oper­
ations. key cross-operational factors, and important cor­
relations among the factors . Managers use this informa­
tion both to redirect resources strategically and to make
process changes to improve business operations. Con­
sider, fo r example, howa business might examine its
delivery performance-that is, the ability of the business
to deliver customer orders on time. The operational
system for order entry carries the status ofeach individ­
ualorder. However, the degree ofcustomer satisfaction
can be judged only by grouping all the orders together
and examining broad trends.To perform rootcause
analysis on whydeliveriesare not meetingexpectations,
the order data must be correlated against information
describing the state ofthe various providers in the
order stream.

Ina highly computerized operational environ­
ment, virtually all the data required forthese decisions
are captured inoperational databases supporting specific

Panel 1. Abbrev iations, Acronyms, and Terms

A\IP- access module processor
.-\P-application processor
AT&T-N5--the Network Systems business unit of

AT&T
~·II PS--mi1Iions ofinstructions per second
i\IPP-massively parallel processor
ODBC- Open DataBase Connectivity, a program-

ming interface for Windows*applications to
access databasesona network

PE-parsing engine
TCPl IP- transmission control protocol/Internet

protocol. a communications protocolused to
internetwork dissimilar systems

WINS-Warehouse of Information for Network
Systems

functional areas.The good news is that such databases
can be readily accessed.The badnews, discussed next, is
that access is both technically difficult andfraught with
someinterestingbusiness problems.

Before the advent ofthe datawarehouse, people
attempted to address the need forinformation to support
management decision-making on a per-decision basis.
Individual decision support systemsand processes were
created that gathered the appropriate datafrom the oper­
ational databases, consolidated them. and then formatted
reports tosupportthe given decision process. Many well­
known applications canperformthese functions, as can
the hundreds ofsemi-manual processes thatpeople have
developed for theirown areas.These applications and
processes are valuable, but theyare characterized by at
least the followingfour separate problems:
- High cost. Implementing unique systemsandprocesses

foreachdecision area requires significantdevelopment
resources. Additionally, in many cases, the resulting
processes are only semi-automated (involving re­
keying datainto spreadsheets and manual correlation
ofdata from different sources), so the ongoing opera­
tional cost ofobtaining the data is quite high.

- Delayedresults. People must be placed into the semi­
automated processes.Thus, a significant delay results
between when the actual events thatcreate the datain
the operational database occur andwhen they are
reflected in the decision support data. As a result,
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Figure 1 . WINS uses a t wo-t ier cli ent- server arch ite cture. The
user inte rface and client appli cati ons run on the user' s PC.
wh ich is conn ected through a network to a very large NCR
3600 dat abase server. Data, extracted on a regul ar sch edul e
from mult iple operat ional syste ms, are sent In bulk over t he
AT&T Internal net wor k to a mainframe computer. Following
t he loading of new feeds, appli cation proc esses are run on
the server to prep rocess and summarize t he informa ti on,
upd at ing the t ables t hat will be accessed by the client app li­
cat ions on the user 's PC.
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managers do nothave the up-to-date datathey need to
reactquickly.

- Uncoordinated datafor different decision processes. Data
for different classes ofdecisions are separately
compiled. Such compilations canbe obtained from
different operational sources. In addition, they may
reflect operational conditions from different periodsof
time. Forexample,an order statussummary may show
delivery fall-downs due to an out-of-stock condition,
while an inventory summary-taken a week earlier or
later-may not reflect the sameinventory problem.

- bljlexibility. Often, the most important questions are
the ad hoc management questions that are suggested
byexamining the originaldata. If a long cycle is
necessary to develop a newprocess toanswer an ad
hocquestion. the answer may nolonger be useful.
Even worse, the need to obtain an answer quickly may
lead toassumptions about the data, which turn out to
be incorrect.

To move beyond this world ofmultiple indepen­
dent andsemi-automated decision systems, AT&T-NS is
building WINS, a unified repository ofdatadrawn from
the various operational systems that run the business.
WINSdataare keptcurrent andcomplete and offer a

powerfulenvironment that allowsthe rapid creation of
complex applications andeven ad hocqueriesagainst the
data.Thus, WINS provides AT&T-NS managers the infor­
mation they require to correctlymake the decisions
neededto run the business efficiently.

WINS Basic Principles. The WINSdatawarehouse
conceptconsists ofthe following three processes:
- Gathering. which seeks andcollects datafrom all the

operational systems running the business;
- Consolidation, whichreconciles andstores the data

as a unified structure based on an integrated data
model; and

- Reporting, which usually consists ofeither prebuilt
applications (generally created using high-power tools
like PowerBuilder*or Visual Basic") or ad hocqueries
(generally created usingtools like Business Objects").

Avery reasonable, frequently askedquestion is,
Why does a physical datawarehouse existwhen the data
are alreadyavailable inoperational systems? It is not
immediately clear why this duplication ofdatais
necessary. Another way ofwarehousing data is to
establish only a logicaldatawarehouse, which is essen­
tially a directory indicating inwhich operational database
the desired information is located.Collection and consoli-
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Figure 2. The NCR 3600 database engine consists of several
hardware processors linked through a high -speed Intelligent
Interconnect called the Ynet. A request from a PC applica­
t ion Is routed to a parsing engine (PEl , which decodes the
request and constructs an optimized plan for executing It .
The plan consists of a series of inst ructi ons for each
database processor (AMP). The AMP executes Inst ructions
sent to It from the PE, returning It s part of the processed
data over the Ynet. The data are then returned over the
network to the user's PC for display. The NCR 3600
computer enables queries to be performed on very large
amounts of data that would otherwise run too slowly to be
practical.

dation ofthe datafrom these sources on demand would
then serve the same function as the datawarehouse.This
is nota reasonable strategy, however. based on the
following two facto rs:
- Realtime consolidation is a complex task. and
- Complexqueries fromthe logical data warehouse

could lock up an operational database for time periods
that would seriouslyinterfere with the operational
applications working off the same database (for
instance, a 3D-second lockup on an order database

when a half-second response is required from order
entry systems would be disastrous).

The availability and ready access to data in the
warehouse bringswith it requests for datause that
should still be served by anoperationalor localsystem.
The data, bydefinition, are notcompletely current. For
example, the status ofan order for a particular customer
should be obtained by accessing the operational system
in which up-to-the-minute data are available.

To assess the applicability of a business need to
WINS, a set ofoperating principleswas developed. Each
request for newdatatypes and/or associated reporting
(either prebuilt applications or ad hocqueries) is
evaluated with respect to the following five principles to
arrive at either agoor 11D-gOdecision:
1. TI,e warehouse isread-only.WINSapplications (including

reporting and ad hoc queries) provide onlyinformation.
No direct dataentering or updating ofoperational
business data into WINS iscarried out.

2. TI,e warehouse isnot thesaleorofficialsourceof thedata
it contains. Business data in WINSare created and main­
tained viaperiodic feeds from operational databases.
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3. The uarehouse contains data for decision support, not for
routineoperations.The frequencyof updates to WINS
data is established foreach typeofdata as the longest
periodthat:
-Sustains the decision support application data needs;

and
- Ensures no key data are missed (for example, no

importantoperational data have come andgone in
between updates) .

4. TI,e warehouse data are consistentbetweendifferent
reporting views (orapplications) ofthat data. All views
of the same data from the same source willalways be
kept synchronized.

5. TI,e warehouse isusedasa repository forconsolidated
views throughoutAT&T-NS. Priority is given to applica­
tions requiring dataconsolidation (reconciled data
from multiple sources) and that serve AT&T·NS.

Assessing requests for newapplicationsand data
against these principles ensures that the needs of the
user communityare best served. Ahandful ofwarehouse
requests have been rejected because either the requests
required information to be updated (the entry ofinforma­
tioninto the warehouse violates principle 1) or they
required realtime access to information (inviolation of
principle 3). In both cases, the operational system was
used to fulfill the business need.
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Rgure 3. An Important capability provided by the data
warehouse Is the ability to view data along many different
dimensions or views . For example, It may be desirable to
view details on revenue by sales organization, product,
customer, project, business unit, country, and so on. The
data warehouse architect must pay particular attention to
designing summary structures that can support these multI­
dimensional views. Furthermore, these views may change
from time to time (for example, when the business reorga­
nlzesl, and the ability to restate massive amounts of data
quickly Into the new views Is Important.

WINS Architecture
The next seven subsections discuss and examine

the specifics of the WINS architecture and howit trans­
forms data intoconsolidated business views.

H8rdw..ejSoftw_e Pilltform. WINS is implemented
usinga two-tier client-server architecture as shown in
Figure 1.The user interface and the client applications
run on the user's PC, which is connected through a
networkto a very large database server, the AT&T Global
Information Solutions (now NCR) 3600 computer. Data
are extracted on a regular schedule from multiple opera­
tionalsystems daily, weekly. or monthly. The data are
then sent in bulk over the AT&Tinternal network to a
mainframe computer.'Inc mainframe is used as a conve­
nient staging area forreceiving the feeds for nightlybulk
loadinginto the server. Following the loading of new
feeds, application processes are run on the server to pre­
process and summarize the information. updating the
tables that will be accessed by the client applications on
the user's PC.

When a user requests information, the PC client
application prepares one or more information requests
from the database server and transmits the request(s) to
the NCR 3600 server over the AT&T network.The
computer performs the data extraction and manipulation
processesand returns the data over the network to the
user's PC. where theyare formattedand displayed.



Client applications are writtenusing the
PowerBuilder' toolset, andthev run on th; user's PC
under Microsoft" Windows' . V~ndor software. suchas
Business Objects' . canalso be run on a PC to accessthe
data warehouse. However.suchsoftware must be
packaged andcontrolled as part ofanAT&T application
so that security andperformance can be managed, even
though a standard ODBC driver is used to make client
requests to the server. AvarietyofTCP/IPcommunica­
tions packages is used toconnect the PCs to local area
networks and the AT&Twide area network.

The NCR 3600 server isconfigured with eight
application processors (APs), each ofwhich is a general
purpose computer running the UNIX' system. These
computers can be used to host applications that
implement shared business functions, thus further
shielding users from direct access to warehouse data.
Most ofthe warehouse processing, however, takes place
on the specialized database hardware ofthe NCR3600
computer.

The NCR3600database engine consists ofmany
hardware processors linked through a high-speed intelli­
gent interconnect, the Yn et, as shown in Figure 2. A
request from a PC application over the network is
received by the server and routed to a parsing engine
(PE), which decodes the request and constructs an
optimized plan for executing it The plan consists ofa
seriesofinstructions for each database processor called
an access module processor (AMP) . Each AMP has disks
directly attached to it An AMPexecutes instructionssent
to it from the PE, returning the AMP'spart ofthe
processed dataover the Ynet, (Data mayalso be passed
from one Ai'vlP toanother depending onthe database
operations to be performed.) The data are then returned
over the network to the user's PC for display.

The architecture ofthe NCR3600 computer
makes it possible for allthe database processors to work
in parallel to complete a user's request, which is why this
type ofmachine is called a massively parallelprocessor
(MPP).The NCR 3600computer enables queries to be
performed onvery large amounts ofdata.The queries
would run tooslowly onconventional processors to be
practical.

The NCR3600 server residing in WINS is
currentlyconfigured with 20 PEs, 208 AMPs, and 832

gigabytes (GB) oi disk space controlled bythe AMPs.
Another 416 GB iscurrently being added to support more
application data. Given the pattern ofdataaccessantici­
pated, the ratios of these elements are determined based
on NCR heuristics. which have been effective.The
combined raw processing power ofthe hundreds ofCPUs
on the Wll\S NCR 3600 computer ~lIPS) exceeds the
total power ofAT&Ts installed base ofconventional
mainframe computers. If all the bits ofinformation that
can be stored inthe WINSdatabase were printed, the
stack of paper would stand about 100miles high. (Other
configurations ofthe NCR3600computer currently
manage up to 4 terabytes (fB)of information in produc­
tion.The architecture ofthe next generation ofthe
machine, called the NCR5lO0M, eliminates the special­
ized hardware processors and is designed to be expand­
able to 100TB.) Despite the computer's large size, the
predicted interval between failures thatwould resultin
loss of data is 59 years, and a target of99.S-percent avail­
ability has been exceeded.

The need for initial data capacityof more than
200 GBfor financialdata wasestimated based on the size
offeeds to the general ledger, plusnecessaryfallback
andsystemoverhead. In early 1994, when the database
was selected andconfigured,AT&T·GIS (now NCR) was
the onlyvendorwilling to support the datavolume of
AT&T-NS using the NCR 3600 computer.Since then,both
ORACLE Corp. and Informix Software Inc. have increased
their advertised capacity to approximately500 GB.

Key Issues In the WINS Architecture. The following
issues were criticalin determiningthe architecture of
WINS:
- Views ofthe datato be provided,
- Amount of data,
- eeds and abilities of the user population,
- Integrity requirements on the data, and
- Securityto be provided.

While these issues are crucial tomost computer
systems implementations, the choice oftheir architectur­
al solutions is particularly important for a dataware­
house. In addition, such solutions may differ from the
approaches needed foroperationalsystems.

Views of the Data. Operational systems usually
enable accessto the information theystore by their
primary users. An order entry system, for example, may
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be .iesigned fo r access bv order number or customer
name. An important capability provided by the data
warehouse is the ability to view data along many different
dimensions or views (see Figure 3). For example. the
order information mayneed to be viewed according to
what currency will eventually be used for payment, a
question that may not be ofconcern to users who enter
and track orders in the operational order management
svstem, It maybe desirable to view detailson revenue by
s~les organization. product, customer, project, business'
unit, country, and so on.TIle data warehouse architect
must pay particularattentionto designing summary
structures that can support these multidimensional views.
Furthermore, the views maychange from time to time
(for example. whenthe business reorganizes), and the
ability to restate massive amountsofdataquickly intothe
newviews is important.

To provide multidimensional access to the data.
the firstand mostsignificant WINS architectural choice
wasthe use ofan MPP platform, which allows allthe data
to be stored on a singlecomputer. Analternative was
either to partition the data across multiple platforms­
putting, say, allorder data on one computer, allfinancial
dataon another, and so on-or to place alldata foreach
geographic regiontogether on one server.This alterna­
tive can provide good performanceforqueries that ask to
viewthe data alongthe chosen partitioning. It may result
in poorperformance on allother views.however. due to
the intermachine processingthat must be carried out
overmuchslower interfacesthan those provided in the
MPParrangement. Because much ofthe businessvalue of
the datawarehouse comesfrom its ability to provide mul­
tidimensional views. the MPP approach was preferred.

The secondarchitectural decision is tocreate
presummarized views ofthe data to improve query
response. These view tablesconsistof records that "roll
up"or summarize all the detailed data that matcheach
unique combination ofcode valuesacross the various
dimensions. That is, all the revenueforeach unique com­
bination oforganization, product, customer, and country
values maybe summarized intoone record.This dramati­
cally reduces the number ofrecords that mustbe
accessed to satisfy a user query.

In addition, the need to correlate information
fromdifferent parts of the business---eonsider, for
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instance. the relationship between customer satisfaction
and cost-of-quality-e-means that the summary structures
ior different typesoi information must be accessible
along the same set oi dimensions so that they can be
joined.To provide for viewsof the data along consistent
dimensions. \\lNS uses a set ofshared tables that define
common corporate data items, such as financial accounts
and customers. These tables are centrally updated and
alsoused bythe operational systems that send the data
to W11\S.

Amount of Data. Adatawarehouse. which can be
accessed on line, has a very large capacity.Typically.
hundreds of GBand even up to a fewTBofdataare
available (the size of the maximum available configuration
is expected togrow rapidly), andallor nearlyall the data
are available to users through queries.Thus, performance
engineering is absolutelycritical,eventhough tremen­
dous computing power maybe available to support the
query process. Performance analysis must be doneon the
processes that load, presummarize, and back up the
database tables and alsoon the processing done for user
queries. If ad hoc queries are permitted, estimates ofthe
query load will be inexactat best, and the loadplaced on
the computer by users may varydramatically.

The primaryWINS architecturalchallenge is how
to deliver information within a satisfactory timeframe.
Acceptable response mayvary from seconds to hours,
dependingon a user's expectation ofthe amountofwork
being requested. MostWINS queries are completed in as
quicklyas a few seconds and up to a few minutes.
Response time is optimized by choosing database
summarystructures that can be used to satisfy most user
queries quickly withoutrequiringmassive detail process­
ing.These structures presummarize the data alongthe
most requested viewingdimensionsusing batch
processes that are run whenever newdata feeds are
loaded into WINS.

Multiple summaries of the same underlying
detail information maybe needed to support different
types ofqueries. "Drill-down" into the detailbehindthe
summarized results can then be provided efficiently. The
monitoringand logging ofuser activity can be employed
to analyze which queries are run frequentlyso that addi­
tional summary tables can be created to support the
queries more efficiently. However, the processing needed



to create the summaries may be extensive (up to six
hours). 50 a balance must be maintained between pro­
cessing time spent presummarizing and time spent
responding to queries.

Similarly. controlover user queries-e-particularly
over ad hoc queries-must be maintained to prevent a
single user fromoverloading the WIi\Scomputer. which
could happen if an inefficiently structured query is
launched against large database tables. Usersgenerally
access only views ofthe data that have been optimized for
good response. Sophisticated users, however, might need
direct access to the detaildataand they mayinitiate a
query that runs very slowly. Queries can be monitored
for the time andintermediate storage they require. Any
difficult and highlycomplex queries can be rescheduled
for overnight processing ifno more efficient access to the
informationcan be provided.

In many cases, WINS users-employing their
own tools-simply run queries to download selected data
to spreadsheets or localdatabases for further analysis.
On-line analytical processingtools provide another signifi­
cant opportunity to offload this type ofanalysis ontolocal
user platforms.

Feeder loads and presummarization processes
are scheduled and run regularly to minimize peaks in the
processing load. Other maintenance activities are also
carefully scheduled.The WIN database on the NCR 3600
computer is currentlybacked up to tape even thoughthe
feeders used to create it are also saved and could be used
to re-create the database inan emergency. Executing
such a procedure, however, would take days. As the
amountofdataon the computer grows, full back-ups may
eventually becomeimpractical due to the timerequired to
complete them. AT&T-NS is alreadymoving from full
weekly back-upsto fullquarterly back-ups. Scheduling of
batch processingactivities, which slowdown the
computer with updates, is complicated by the need for
global access and a 24-hour business day.

User Needs and Abilities. Unlike operational
systems, which are typically designed to meet the fairly
uniform needs of a limited communityofusers, WINS is
used by people in different parts of the business.
Individuals vary widelyin both their information needs
and sophistication as computer users. Some users want
regular reportingofstandardized high-level summary

info rmation. Others need to construct intricate queries
frequentlyusing large amounts ofdetail data to address
specific questions. Avarietyof user interfacesand tools is
required to address the needs ofthese different sets of
users eventhough the users may be accessing the same
underlying data.

To meet the disparate needs ofthe various \\l NS
users, multiple interfacesare provided.These interfaces
include the following two different types: general-purpose
database access tools, such as Business Objects", that
can provide complexad hoc data accessand report
design capabilityfor more sophisticated users; andvery
simple AT&T-built screens that allowusers to request
predefined canned queries for routine review. WINS is
designed to have a single logical data model with allusers
sharing the same underlying data.The data may be
presented in a variety ofways, however, by means of
multiple interfaces tailored to each set ofuser needs.

Data Integrity. WINScontains information from
many different source systems.The sources may be
inconsistent, both because ofbusiness processes-such
as the need to process orders even though some ofthe
information on the order may be incomplete or
incorrect-and because the informationextracted from
the warehouse is at a lower level ofdetailthan has previ­
ously been provided outside the source system.

Forexample, information flowing between many
AT&Tsystems is carefully validated through an extensive
set of controlled tables to ensure that the information is
correct.The information extracted forWINS, however,
has a lower level ofdetailthan the source system
normally sends to other systems foroperational process­
ing.Thus, this information is not alreadybeingvalidated
with the same rigor. WINS makes visible the inconsisten­
cies between the data being used in different areas ofthe
enterprise, in some cases confirming problems that have
been suspected but never quantified.

The timing ofdataextraction from the source
systems,which can affect consistency, is also an issue.
Additionally, the source systems may use the same name
but a different definition for somebusiness information.
For example,does "shipdate" mean shipment from the
factory, the assemblycenter, or a distribution warehouse?
Does it mean the customer's requested, committed, or
actual ship date?The answers may be different for the
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data sent to \\1:\Sfromdifferent source svstems. In some
cases. these differences in definition are ilistorical. but in
other casesthey reflect genuine differences in user
needs. Resolving the business data definitions is a
difficu lt and time-consuming process.

\\'1i\S accommodates inconsistencies in the data
sent to it fromthe various source systems. In general.
\\ l NS does not attempt to correct the data to maintain
consistency with the source system. Ultimately. improve­
ments indataqualitymust be made inthe business
processes andsystems thatcreate the data. \\'lNS does
attempt to correlate the dataand flag inconsistencies,
however, andthe \\'1NS data model actually reflects some
of the inconsistencies thatare expected to occur. (An
important decisionincreating the data modelwas to
represent the dataandtheir relationships currently
available within the source systems rather than as an
idealized version ofwhat datashould be available.)The
use ofa shared logical datamodel, as wellas the common
processingofdata from source systems into tables for
use by all the viewing applications, helpensure that the
user viewofthe datais as consistent as possible.

Security. Designfor security is important for
every system. For a datawarehouse, the concentration of
proprietary business information makes securityparticu­
larly important The wide access to the data warehouse
within the company also raises newbusiness policy
questionsaboutwhom should be allowed to see what
data. Coupled with the need for multidimensional access
to the information, wide access to the data warehouse can
make design ofthe summary structures even more
complex because business policy may authorize access to
dataat a summarized but nota detailed level or vice
versa. WINS security includes controls onaccess to the
platform (through an authentication server), use ofper­
missions onapplications and screens within applications,
andcontrol ofwhich underlying datacan be accessed.
Various controls are implemented to logand monitor
access andactivity.

Back-up andrecovery strategies for business
continuityanddisaster recovery may be significantly
different for a data warehouse than for operational
systems.This is due to the sheer size of the database and
the availabilityofback-up hardware should the primary
data warehouse not be available.The WINS computer
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hosts onlydecision support applications not critical to the
day-to-day operation ofthe business,and it contains onlv
data obtained fromother systems. No data are createdon
the platform. Mirroring is used to avoid loss of data due to
disk failures, and maintenance isscheduled to minimize
the interval before defective components are replaced.

Status and Plans
The WI!\Sconcept was developed early in 1994 in

conjunction withAT&T-NS fi nancial users who were
seeking better reporting mechanisms ofconsolidated
financialand operationalviews for the division's business
managers.The fi rst application went live inOctober 1994,
focusingon providing visibility into inventory and
enabling the following capabilities:
- Determining material availabilityand the number of

days of supply,
- Determining overstock and understockconditions,
- Comparing inventory data with operational financial

sub-ledger and ledger systems,and
- Providing trend data for the production planning

process.
The first live application ofWINS required the

consolidation ofinformation from inventory, factory, and
financial systems, as wellas marshaling centers.

The overallapproach toWINSis to phase in the
addition oftypes of data andassociated applications over
a three-year period. In 1995, more detailswere added to
dataalready coming into the warehouse andto the
following types ofdata:
- Order,
- Billing,
- Sales,
- Invoice,
- Accounts receivable,
- Revenue,
- Sales forecast,
- Expense,
- Customer, and
- Product.

These data types require over 58 feeders- that
is, the sources ofthe information are spread over 58oper­
ational systems. Forexample, marshaling data, used in
the inventory application, must be consolidated from
seven different operational systems. Redundancy exists in



the data needs oi the different application viewsinto the
warehouse. For instance. accounts receivable data are
used by iour applications currently on \\T'S; order infer­
marion is used by three applications.

TIle following list depicts the principalhighlights
oi the applicationsproviding data access and reporting to
users:
- Businessperformance.

- Sales tracking for weeklyandmonthly results for both
directand indirect sales. Direct sales information
includes salesand the cost ofsalesdata for basicgross
profit analysis.Tosupportsales tracking. sales history
datahave beenmaintained onWINSsince 1991.

- Demand tracking andreporting to project future
revenue based oncustomer-requested shipdates.To
support this analysis.WINS maintains a rolling
13-month cycleand a 36-month "snapshot"oforders
having datacategories. which include unfilled.can­
celed, and rescheduled orders, as wellasdeletions.

- Ordervisibility. Performance analysis fororder status,
metrics, cycle times, and forecasts.

- Financial visibility. Reports expenses at summary
levels and enables users to scrutinize the details,
providing the needed visibility to facilitate expense
management.

- Forecast analysis. Trend analysis based on a viewofthe
sales fu nnel (including, for example, pendingopportu­
nities, billed sales, andexpected revenue) to support
the development ofnear-term, quarterly, and rolling­
monthforecasts.

- Product visibility. Trend analysis from a product per­
spective in terms of the product's standingin its life
cycle (for example,growing,stable,or stagnant) and
based on sales history.

The users of the current views or applications in
the datawarehouse include sales planners, business
managers, product planners, materials planners, and
financial analysts. Currently, morethan900 users access
the datawarehouse.

In addition to expanding current data, newdata
types will be added in the following areas during 1996:
- Contract information,
- Customer satisfaction,
- Human resources (for instance, head count),
- Salesopportunities, and
- Competitive intelligence.

\ 10'\\' viewsoi the information will emerge. These
views include an overallbusiness management support
system that scans the datawarehouse to provide business
managers with both trend andcross-domain analyses.
Additional processingand storagecapacity for the
growingdata andapplication functionalities has been
roughlyestimated. and it can be supported by adding to
the ~\'IPP configuration of the NCR3600computer. In
addition, as table sizesgrow, implementation of hierar­
chies oftables containing pre-summari zed data can be
used to maintaingood query response time.These strate­
gieswere part ofthe original system designand thus far
have proven effective.

Lessons Learned

The keyaspect to the successful implementation
ofa data warehouse is organizing applications around a
common data model.Time pressures to delivercapability
to users gave initial control ofthe data model to the appli­
cations.To respond to the very realneeds oftheir user
community, applications developers negotiated indepen­
dent datafeeds andstored the datalocally within their
application.The resultwasdata redundancy. Oncethe
data responsibility anddatabase administrators were con­
solidated, the feeds had to be consolidated and common
accessmechanisms to the data had to be provided.The
development organization for implementing a data
warehouseshould separate datadesignersandadminis­
trators from individualsproviding applications or views
intothe data.

When the project wasbegun and thecomputer
acquired, the computer's sheer capacityresulted in
tremendous pressure to move existing applications onto
it. When a decisionsupportapplication exceeded its
current computer capacity, the idealsolution seemedto
be to place the application in the data warehouse.The
application could then be integratedinsteadofhaving to
invest ina newcomputer that would accommodate only
one application. Not taken intoaccount was the feasibility
ofthe integration and itsoverallcost (in which significant
progresshas been made but at a penaltyofalmostdouble
the original timeestimate).

Summary
To manage an enterprise effectively, information

must be available that shows relationships. trends. and
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correlations among the different functional viewsoi the
business. Adata warehouse combines large amounts of
data from operational and financial systems intoa reposi­
tory that ran be accessed by manyusers having varying
needs ior information andassociated analvses. These
needs provide specific challenges in implementing a data
warehouse. including dealing with a large volume ofdata.
fl exible viewing capabili ties. data integrity.and security.

The focusofthe \rI~S project is to implement a
technicalarchitecture that will best facilitate moving the
business forward as evolution and change continue. User
capability is constantly added. as is the corresponding
newdata. TIle data warehouse solution for decision
support needs provides AT&T·NS with the business man­
agement toolsnecessary to understandandevolvethe
business more effectively.

* Trademarks
Business Objects isa trademark ofBusiness Objects S. A
Ethernet is a registered trademarkofXeroxCorp,
Microsoftis a registered trademark and Visual Basicand Windows are

trademarks of MicrosoftCorp,
PowerBuilder is a trademarkofPowerSoftCorp.. a wholly owned sub­

sidiaryof Sybase[nco
UNIX is a registered trademarkof Novell in the United States and

other countries, licensed exclusively through X/Open Company
limited.
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