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The telecommunications industry is undergoing rapid and continuous
change. To be successful in today's dynamic market. competitors must
quickly identify and embrace newopportunities. Fortunately. companies
have at their disposal enormous amounts ofdata and high-speed comput­
ers that can help them analyze opportunities and hasten their entry into
new markets. Unfortunately, the software needed to support these efforts
takes precious time to design and develop. Traditional software develop­
ment methodologies might not suffice in such a fast-paced environment.
Thus, alternatives are needed to shorten response time and provide
greater flexibility to market-driven changes.This paper discusses AT&T's
successes with a small-team approach to software development. Rather
than maintaining separate functional organizations having well-defined
roles and responsibilities, a single, closely knit team is established con­
sisting ofcustomers, systems engineers, anddevelopers.The team's over­
arching goal is to help AT&T customers solve business problems as
quickly as possible.

Introduction
Today's telecommunications indus­

try is vastly different from that oflittle more
than a decade ago. Competition, newand
emergingenterprises like the cable TV indus­
try,as well as cellular technology, increasing
demand for innovative services, andthe elim­
ination ofmarket-entry barriers all contribute
to an exciting and rapidly changing business
environment.

Tobe successful in such a dynamic
market, companies mustquickly identify
and capitalize on newopportunities. Fur­
thermore,whatcould seemlike agood opportu­
nity one daymightnotbe so good the next.
The telecommunications marketplace is not
only progressing swiftly. It is also frequently
and rapidly changingdirection.

Fortunately, companies have at
their disposal enormous amounts ofdata
and high-speed computers. Such resources
can help them analyze new opportunities
and potentially achieve immediate market

entry. Unfortunately, designing anddevelop­
ing the software to support these efforts
takes precious time.

Software developers mustcontinue
to find newandfaster ways to meet cus­
tomers' business needs. Development cycles
of18, 12, 6,andsometimes even 1month
may be toolong in the rapidlychanging
telecommunications marketplace.

Traditional development methodolo­
gy inwhich systemrequirements, architec­
ture, development, testing, and implementa­
tion are done sequentially byseparate
organizations-and sometimes even in sepa­
rate geographical areas-may notbe appro­
priate in today's environment.Alternatives
are needed to shorten response time and
provide greater flexibility to market-driven
changes.

This paper describes some success­
ful implementations ofthe small-team
approach to system development inAT&T



The responsibilities ofseparate functional organizations
having well-defined roles and responsibilities <Ire instead
assumed by a closelyknit team consisting ofcustomers.
systemsengineers. and developers (see Figure 1). 111e
team's principalgoal is to helpAT&T customers solve
their business problems as quickly <IS possible.

111e following two facto rs are vital to the success
of the small-team approach:
- Continually involving customers inallaspects of the

development process. especially ingraphical user
interface (GUn design: and

- Delivering the product via a number ofsmall releases.
each ofwhich provides some immediate customer
benefitand allows for early feedback on the overall
product.

The entire teamunderstands the customer's
business problem, and each team member helpsto
decide on the optimalsolution.The teamalso under­
stands that the best solution might not even be a soft­
ware program. Perhaps some paper-and-pencil analysis is
really all that is needed or all that time will allow.

This software development approach is by no
means new. In fact, it is similar to the Spiral Model of
Software Development,' Furthermore, many AT&T
organizations are implementingmethods that significant­
lyimprove software productivity andquality bymoving
away from the traditional "waterfall" model to more flexi­
ble development methodologies.s Such methodologies
contain many more keysto rapid software develop­
ment-for example, those provided byobjectoriented
design, which include the reuse ofobjects alreadybuilt
forother applications.

Adevelopmentenvironment much less thana
methodology is beingdescribed here.This environment
is one inwhich AT&T becomesfully involved with a cus­
tomer's business.TIlUS,AT&Tpartners with its cus­
tomers inhelping to meet the challenges of the constant­
lychanging telecommunications marketplace.

One more purpose of this paper is toencourage
other companies to embrace the small-team approach to
software development. Many believe strongly that in the
future, developers who thoroughly understand the busi­
ness they support will be successful, at least in the case
of information management softwaresystems.This is not
just the authors' opinion. ManyAT&T customers have
stated that they. too, share this conviction.
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Panel 1. Abbreviations, Acronyms, and Terms

Gla-graphical user interface
ISO-InternationalOrganization for

Standardization
LEe-localexchangecompany
;>lTD- network technology development
SAFER-SplitAccess and Flexible Egress

Routing
WB5--workbreakdown structure

TIle small-team development approach was suc­
cessfully applied to the design anddevelopmentofopera­
tions systems that support the capacity management and
strategic planning functions for the AT&T network.

The small-team approach was also successfully
applied to much larger development efforts, which were
segmented into smaller, distinguishable, and more man­
ageable parts. Such parts generally consist of multiple and
separable functional applications supported by a common
database anda common GUI.

Strategy For Small Teams

AT&Ts success with the small-teamapproach to
operations and information systems development is based
on the following principles:
- Small teamsshould notbe composed ofmore than eight

people.
- The teammustfollow standard project management

techniques.
- Individual rolesand responsibilities must be clearly

defined andcommunicated.
- Team membersshould contribute outside as wellas

inside their roles andexpertise.
- The team must always include experienced people inproj­

ect management, systemsengineering, andGUIdesign.
These principles are notunique andcanbe found

inmany other software processmodels. Execution of
these basics, however, differentiates the AT&T approach
from other models. An approach has been created that not
only is riskdriven! but also focuses on providing business
solutions to AT&T customers.

Experience suggests that a small teamshould
constrain its size to no more than eight members. Asthe
number of teammembers increases. so does the amount



Figure :1.. In discussing the small-team approach to software
development, the responsibilities of separate functional
organ izations having well-defined roles and responsibilities
are assumed by a closely kn it team consisting of end-users,
customers, system s engineers, and developers, as shown In
the drawing. After Init ial meetings between the systems engi­
neer, end-users , and customer, the systems engineer meets
with developers and the graphical user Interface (GUI)
designer. Customer comments are then fed back to the
team. Such continuous, timely feedback Is vital to a more
usable software product.

ofstructureneeded tokeepeveryone informed andorga­
nized. Co-location helpsto minimize suchstructure.
Teamsthatare spread acrossmultiple locations face more
communication problems. When morestructureis need­
ed, both meetings and paperwork increase. Ultimately,
software delivery cycle times become longer.

These influences canbe counteracted bysub­
dividing large projects into smaller, manageable releases.
Forexample,a large project supporting the AT&T access
management price processrequired 25newfeatures.
Using the small-team approach, the projectwassegment­
ed into several manageable phases instead of increasing
the team's sizeor subcontractingwith outside vendorsto
complete certainportions. The projectalsowas divided
into three incremental releases duringthe year,andthey
provided the highest priority features first AT&T cus­
tomers were very satisfied with the incremental releases.
andthisstrategykept the teamsmall andco-located.

This small-team approach stresses the impor­
tance ofclearly defined roles andresponsibilities and
reduces conflicts among teammembers. Managing roles
canbe Quite complex forsmall teams because roles
change as a project evolves toensure all activities are
completed.To avoid confusion andsuccessfully transi­
tion roles, each team membermustunderstand the roles
towhich each individual is assigned.Time is precious,
andit cannot be wasted on duplication or unnecessary
rework. Experience has shown that if a teammember is
uncertain aboutindividual responsibilities, something
will inevitably "fall throughthe cracks."

Although one person takes responsibility for a
particular role, theAT&T approach often dictates that
teammembers assume additional tasks tocomplete a
delivery. The teamdevelops a work breakdown structure
(\VBS) tohelpdecide whattasks mustbe accomplished for
a project TIle\VBS isvery useful in identifying potential
problemsandfor ensuring thattasks are notoverlooked.

Whentasks are identified but notyet assigned,
team members are encouraged to volunteer for the
roles. Sometimes, this means working outsidethe area
in which an individual is Qualified. In such a situation . a
delicate balance must be achieved. The ideal is to
maintain a high degree ofskill in one's area ofexper­
tise, but team members must also be willing to helpout
in other areas. It is important that team members be
able and willing to assume responsibility for getting a
jobdone-whatever it takes.
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To helpensure success. teams always include an
experienced project manager. systems engineer.and CUI
designer whose goal is the delivery ofa business solution
toAT&T customers. These key team members constant­
lyreview the projectand the team's work. TIley must be
proficient at investigating the issues and find ing possible
solutions to problems. and they can even commission an
outside consultant if necessary. Furthermore. they serve
as role models for new. inexperienced teammembers
and actively mentorthem.

As previously mentioned. individualteam mem­
bers are expected to contribute inside and outside the
roles forwhich theyare qualified, and such contribu­
tions also include feedback to other team members.
Thus, AT&T s policy with regard to small project teams
is that success is enjoyed by everyone. Furthermore,
the responsibility for failure must be accepted by the
entire group. Some errors are unavoidable, but the
responsibility forcatching them is shared by all. This
approach stresses teamwork, group problem solving,
and helping others. When reward is based on the suc­
cess or failure ofthe entire group, team accomplish­
ments supersede individual achievements. When team
goalsand accomplishments prevail, then important
issues are less likely to be overlooked.

Small teamsmustbe self-managing with conflicts
anddecisions being handled democratically. Each mem­
ber mustfeel comfortablegiving feedback freelyto other
teammembers.Tofacilitate self-management, team
members mustbe peers, anda level ofrespectmustbe
maintained foreach individual's role. With individuals
acting as expertsin their roles, each member's input
becomes invaluable.The teammusttrulyfeel that itcan
relyon each member's contributions.

Small teamscannotaccommodate one "star" or
a projectmanagerwho dictates rather than orches­
trates. Afeelingofkinship must always prevail among
all the members, who share equallyin the team's suc­
cesses and failures. This philosophybenefits the indi­
vidual as well as the team. Leadershipdevelops natural­
ly in an environment in which each person is given
responsibility, is treated as a valued member of the
team, and is allowed to contribute freely.

Managing Small Teams for Business Solutions

Unlike many small-teamapproaches, the incor-
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poration of formal project management techniques is
crucial to success. In today's highlycompetitive. rapidly
changing environment. AT&T small projects usually
operate under rigorous constraints. including tight
schedules. restricted resources. and changing business
needs. These constraints leave no margin for error, and
they have forced small teams to strive for managerial
breakthrough.' a term for dynamic movement that results
in improved performance.

TIle AT&T project management approach is built
on the standard customer-supplier model,' and the com­
pany treats all its customers as ifthey were external.The
customer-supplier model provides the structure to estab­
lishandmaintain customer relationships for all projects.
The model emphasizesthe importance ofbothunder­
standing customers' needs andobtaining customer feed­
backto successfully transform projectinputs into the
desired set ofcustomer outputs.

The importance ofearly and frequent customer
feedback cannot be overemphasized. It canprovide early
validation ofdesigns, as wellas advance warningsabout
deliverables thatmightnotmeet a customer's needs.
Often, project modifications canbe made to improve the
final outcomewithout affecting the schedule or
resources. Although all team members are encouraged to
pursue customer feedback actively, the project manager
coordinates it Such coordination prevents customers
from beingoverwhelmed bythe teamandfrom repeating
the same feedback to different teammembers.

AT&T follows the network technology develop­
ment (NTD) process, an ISO-consistent andAT&T­
approved development procedure. The NTD process con­
sists ofa defined set ofentrance andexitcriteria for each
phase, and it includes the use ofquality gates, which are
formal process assessment points. By following a defined
process, a vehicle wascreatedbywhichto capture
lessons learned. Fromproject to project, whatworks well
can be sustained and the areas exhibiting problems or
weaknesses canbe improved. The resultiscontinuous
improvement, not onlytoAT&T BellLaboratories proj­
ects but also tocustomer-delivered products.

BellLaboratories manages projects end to end,
from conception through maintenance.Thisend-to-end
management is an important aspect It distinguishes the
organization's small teamsfrom others thatconcentrate
only on development and that transfer the project else-



where for production or maintenance. Dealing with the
same core teamfor the project's entire life cycle-an "easy
to do business with" attribute-is preferred by many
AT&T customers and end-users.

Bell Laboratories invests considerablymore time
than traditional development teams inunderstanding AT&T
customers andtheirneeds, Developers have found that they
cannot rush through a project's planning ordefinition phas­
es.Theymust fully understand the project'sobjectives
before optimizing its implementation anddeliverables,The
first stepis to meet witha customer todiscuss the cus­
tomer's specific business needsandpossible solutions.
Developers are includedin these meetings so that feasibility
issues canbe discussed in parallel. Either the project man­
ageror systemsengineer attends all customer meetings.
Bell Laboratories feelsstronglythatthesetwo team mem­
bers must playa lead role in customer relations.

Frequently, GUI screensare prepared duringa
project's definition phaseto illustrate the planned
approach.Thesescreens are reviewed with a customer to
obtain early feedback. This activity alsohelps define con­
straints, identify potential risks, andconfirm assumptions.
Managing these factors becomes easierwhen eachis iden­
tified earlyin a project's life cycle.

When the requirementsare confirmed, the project
manager meetswith the teamtodiscuss further the feasi­
bility ofeachfeature, then negotiates the solution's scope
or the set ofdeliverables with the customer. It wasfound
that thisapproach steers small teamsonthe rightcourse
to customer satisfaction by providing the flexibility to react
tochanging needs. Progressis ensured byalways target­
inga customer's top priorities.

The Project Manager's Role
Aspreviously mentioned, AT&Ts small teamsare

selfmanaging and democratically oriented, anda project
manager ultimately directsthe team.This individual, how­
ever, cannotfulfill allthe responsibilities ofthe position
without beingaccepted byeachteammember. Control
must be given, similarto the concept ofright of way when
driving a car. One can never take the right ofway-it can
only be given. likewise,the project manager-as a peer­
cannot takecontrol ofthe project's organization anddirec­
tion. Suchcontrol mustbe grantedbythe rest ofthe team.

Fora project manager, customerliaison is the most
important responsibility. Aprojectcompleted on time and

within budget isstill not considered a success if the cus­
tomer is not satisfied. Understandingcustomer needs
and priorities. as wellas managing expectations. must all
becompleted professionally. As previously mentioned.
most team members frequently interact with the cus­
tomer. It is the project manager.however. who assumes
the responsibility ofmanaging customer interactions for
the project's duration.

Aprojectmanager also hasother responsibilities.
111is keyindividualensures thecontinuous exchange of
information among all those associated with a particular
project. To promote communication within a small team. a
projectmanager conducts weekly status meetings. Fur­
thermore, the manager monitors every aspect ofa project,
overseeing notonly the schedulebutalso such crucial
aspectsas changes incustomer priorities,problemresolu­
tion, and the provision ofrequired inputs. The project
manager tracks the project from beginning to end to
assess the project'sstatusandto provide input for future
development estimates.

The Bell Laboratories tailored project manage­
ment approach focuses continually on understanding
customers in their workenvironment andthe require­
ments placed on them. Frequentcustomerfeedback is
solicited to assess the project in terms'ofmeeting cus­
tomers' top priorities. Furthermore, the importance of
the team itselfis not forgotten. It is the dedication of
the individual teammembers whowork together as one
that ensures the project's ultimate success and cus­
tomersatisfaction.

The Systems Engineering Role
Bell Laboratories' role as systemsengineeris

fourfold: to understand a customer's business problem;
to formulateanappropriate solution; to produce require­
ments fordevelopment;andto ensure that the develop­
ment teamfully understands the business problem.

Key to success in the systems engineer role
is understanding a customer's business function.
Experiencehas shown that the best way to acquire the
proper training is to meet with customersand end-users
andunderstand howthey performtheir jobs. If other
processes receive inputsand provide outputs to and
from a customer's business function, a familiaritywith
thoseareas is required as well.

Besides business knowledge. a good under-
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standing oi a customer's processandsystem needs is
also key to the success oi the project. It is important to
understand what users are trying to achievewithin their
process. 1111.' systems engineer also needs to be awareoi
any existing systems outside a customer's process that
could be reused to meet someoi the needs. For example.
ina previousproject. the team needed to match access
tariff rates tiled by the local exchange companies (LECs)
to LEC facility counts on access bills for special services
tocalculate access expense. Asystemalready existed,
however, that matched the tariff rates to access volumes
irom the bills. 11lUs. the teamonlyhad to use system out­
puts incalculating access expenses.

After understanding the problem being
addressed, providingthebest solution is the nextpriority,
The first step is to consider when a customer's process
deliverables are due. Often, a crucial date exists, and it is
typicallyassociated with a business problem. If a solution
toa customer's problemarrivesafter the crucial date, then
the solution isofnouse.The best solution mayrequire
building a newsystemor function, or it mayinvolve
streamlininga user's process using existing systems or
providing a one-time analysis.

Proposed solutions must be reviewed with both
the customer andend-users. Experiencehighlights the
importance ofmaintaining customer andend-user
involvement in the process ofdefining proposed solu­
tions. Customers prefer this approach rather thanbeing
excluded from the definition oftheir systems.The suc­
cess ofthe final product is ensured when customers and
end-users remain involved throughout the entire develop­
ment process. In a recentproject, the development team
collaborated with an experienced end-user who reviewed
the team's approach in meeting the needs ofeachsoft­
warefeature built The end-user was alsoactively
involved indesigningthe user interface for the tool.

Wheneveryone concurs onthe approach toa
problem, thesolution is then subdivided into small func­
tions thata customer canprioritize.Thisapproach has also
been applied tolarger projectsso that small development
teams canbe assigned towork on individualfunctions.

Asmall team's systemsengineer must also
assumea combination ofroles as required to fill any
resource gaps in producing a deliverable. Furthermore,
each ofthe other teammembers might have to perform
manytasks to meet a customer's needs.

~~l AT&TTECHXICAlJOrR.\AJ. ' JA.\l'.-\RY/FEIJRlIARY 19%

Asmall team's systems engineer need not com­
municate as formallywi th other team members as is cus­
tomary in a large team. All new requirements and any
changes to those already existing,however, stillmust be
formally documented, And yet. team meetings must be
held to ensure that requirements are understood. If the
process iscompromised-ior example, by not document­
ing every single requirement and relying instead only on
word ofmouth, then product quality is jeopardized.
Because there is less formalitywithin a small team, the
process is more flexible and canrespondfaster to
changes in requirements.

Development
Within the small-team environment. develop­

ment requires the same organization and process con­
trol as that for large teams. Attimes, it has been tempt­
ing to streamline development because the team is
small. It has been proven, however, that the needs for
designing for reuse, efficient code documentation. and
interfaceagreements do not diminish with fewer devel­
opers. For example. designing for reuse is even more
importantwhen cycle timesare short. Furthermore. the
development effort must be clearlydivided becausethe
team has even less tolerance for confusionaboutwho is
doingwhat. The small-team development processworks
best when thoughtofas a microcosm ofthe large-team
development process.

The small-team process involves iterating
through the requirements collection, design. develop­
ment, andcustomer review. After initial meetings
between the systems engineer and customer. the sys­
tems engineer meetswith the GUI designer. who then
produces a document that developers use to define a
phased approach. Customers also use the document to
reviewfeatures as they are developed. Customer com­
ments are then fed back to the team to ensure that the
project is headed in the right direction (see Figure 1).
Such continuous feedback is vital because the sooner
customers reviewthe team's progress, the fewer
changes that will be needed and- ultimately- the more
usable the product.

AGUI designer collaborates closely with a sys­
temsengineer to transform customer needs into a work
flowthrough the system.These customer needs are then
used as the GUIdesign. The GUIdesigner works halfway



between the systemsengineeringand development
domains. defining screens at a high level. Xlost low-level
GUIdecisionsare either enforced bv the development
environment or leftup to individualdevelopers. It is the
responsibility of the Gl:I designer. however. to ensure con­
sistency and usability.

. High-level a-pplication development environments
like PowerBuilder*andVisual Basic" are used. These
tools provide software components or objects thatcanbe
usedas building blocks. These building blocks reduce
development time, encourage reuse,and facilitate modifi­
cations. Being able to modify codequickly or createa
demonstration inseveral davsis essential. The tools also
eliminate much ofthe low-l~vel decisions aboutGUI
design (for example, designing yetanother database
queryscreen). Theyfree the GUI designer toconcentrate
on higher-level design issues. Many tools provide pre­
designed screensor encourage a consistent way ofusing
components. These options provide standards andguide­
linesfor many low-level GUI design issues.

Source codeandversion control are musts, even
for teamson which onlyonedeveloper is present. Asoft­
ware architecture thatenables reuse byidentifying and
building generic functions is encouraged. Asystematic
method isalsoprovided for recording end-users' modifica­
tion requests.

The short development schedule doesnotpermit
a largedeliverable. Much negotiating with the customer is
necessary because features mustbe prioritized anddeliv­
ery doneincrementally. The systems engineer is relied on
to interpret andprioritize customer needs, andthe project
manager negotiates deliverables basedon time estimates
from developers.

Often, with a non-negotiable delivery date,an
unexpected needarises.This situation sometimes neces­
sitatespostponing scheduled features and attending to
the immediate need. The teammust be flexible enough
(and willing) to accommodate such postponement. At
times, the software solution wasevenabandoned. In one
instance, it was physically impossible todeliver software
to replace end-users' current spreadsheetprogram bythe
year-end deadline. Instead, an agreement was reached to
obtain andformat datato facilitate the current process,
enabling end-users to deliver to their customers on time.
The team then negotiated to deliver the newsoftware
later. Development wassuspended for two daysuntil the

data feed could be prepared. ·I1H.' objective is either (0

meet the customer's immediate need or to find someone
who can. not to be a "development shop."

Even though all teammembers conduct testing
and provide feedback. the project manager.systems engi­
neer,andGUI designer double as systemtesters andare
ultimately responsible for it.Some customersalso conduct
systemtesting. Such an arrangement facilitates faster
delivery because bothsystem testing and customer accep­
tance testing arecombined. Inaddition. customers test
thesystem inways the team cannot anticipate.

End-users install their own software byexecut­
ingan installation program acrossthe network from a
servercontaining the small team's product, as well as
other products from organizations producing software
for the same platform. These programs, commissioned
bya common end-user community, accessshared data­
bases remotely within a client-server platform and
appear as icons in the same program groupin the
Microsoft* Windows* environment. New versionsare
announced bymeans ofe-mail, andusers are encour­
aged to upgrade as soonas possible. Servicing a large
usercommunity with small, modular software products
produced by independent butcoordinated small teams is
facilitated bythe client-serverenvironment,

Technical supportis provided through the team.
Such provisioning gives team members the opportunity
to talk directly with end-users aboutspecific problems
andassistsincontinually refining the system.

Sometimes, likeall software developers, the
team may receive urgentchangerequests resulting from
misunderstanding end-users' needs. Othertimes, feed­
backcanconsist of, "Yes, I know whatI said, but now
that I see it, it's notwhatI want." Customers mightbe
defining a new process through the software solution
being provided. preventing themfrom envisioning their
needsinadvance. While the luxury ofprototyping can­
notbe afforded, the process has many built-in advan­
tagesto facilitate dealing with such inevitable problems.

Because the teamworks so closely with cus­
tomers, many software demonstrations are conducted
during development. Formality is nota major small-team
issue. Thus.customers are permitted to revieweven
unfinished. error-prone software. Inaddition, the simple
fact that the team delivers fewerfeatures ina shorter
time allows it to provide customers with a "taste" of the
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nOIyet completed product,Then.it can modify and
redesign the software ii necessary

Anotheradvantageoi thisapproach is having cus­
tomers participate insystem testing. Suchparticipation
provides yet anotherchance to catch errors indesign.

Finally. if a problemremains undiscovered until
production. changes can still be made quickly. and the soft­
ware can be deliveredas fast as the customer can installit.

Applications
The small-team development approach has

been successfully applied to planningand implementa­
tion systems that support the access network-that is.
the networkthat connects the AT&T public switched
telephone network with those of the LEes. Such sys­
tems haveallowed AT&T to achieve substantial reduc­
tions in access,labor, and capital costs. Forexample.
the AT&T Access Planning and Grooming System iden­
tified more than$200,000 in savings in access charges
byeconomically routingand bundlingaccess circuit
demandsto better use DSI and DS3 facilities. AT&T cus­
tomers using the Access Planning and Grooming
System credited AT&T with setting a record for the
development ofa systemofthis size.

Furthermore, the AT&T Servicing, Ordering,
Forecasting, and ExpertAdvisor System is well on its
way to automating the capacity management of the AT&T
switched accessnetwork. AT&T customers have said
theycannotbelieve so much wasaccomplished so quick­
ly, and that theyspecifically like the concept ofAT&T
people working with a team ofusers ... to"blue sky"an
idea...build it ... improve it ... .

The AT&Tteamalsodeveloped the Split Access
and Flexible EgressRouting (SAFER) accessreliability
product and the SAFER benefittool, and the teamworked
directly with other major corporations to demonstrate
AT&Ts leadershipin network reliability. TIle teamcom­
pleted switch requirements, software development and
testing, network provisioning and maintenance proce­
dures,and pricing allin less thanone year's time, allow­
ingAT&TBusiness Communications Services to meetan
urgentmarketplace need quickly.

An 800 Services Visualization tool wasdeveloped
to helpAT&T account managers sell advanced 800 ser­
vice features. An AT&T Consumer Communications
Services graphical analysis tool helped analyze the
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effects of tilt' business unit's promotionalcampaigns.
Both tools, which received high customer praise. were
developed within a few months to helpAT&T customers
meet narrowmarket windows.

The teamis currently developing a customer
location database to support the introduction oi competi­
tive forms oi access. Customers particularly like the
small-team approach because it allows them to be flexi­
ble and to respond quickly to changingcustomer needs.

The teamis also developing a supplier tariff
analysis resource toolto help automate. standardize. and
improve the quality of the AT&T Access Price Process.
AT&T customers have said that the team wasextremely
responsive to process requirements.They stated further
that it proactively anticipated. sought, and participated in
the development of customer-specific system and soft­
ware solutions. Customers notonlyare pleased with the
team's intent and dedication to meeting established
schedules. They also appreciatethe team's flexibility in
helpingto meet newand changing business needs.

Summary
TIle AT&T small-teamapproach to helping cus­

tomerssolve business problemshas proven to be suc­
cessful overa wide rangeofprojects, and it has been well
received by many AT&T customers.This successwas
achieved by focusing continually on understanding cus­
tomersin their work environment andbyfrequently solic­
iting feedback toensure that customers' toppriorities are
beingmel

'"'Trademarks
Microsoft is a registered trademark andWindows andVisualBasic are

trademarks of the MicrosoftCorporation.
PowerBuilder is a registered trademark of the PowersoftCorporation.
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the Network Management, Capacity, and Access
Systems Division at AT&T Bell Laboratories in
Middletown, New Jersey. She is respons ible for
the project management of small teams that pro­
vide software tools supporting AT&T's business

strategies for realizing access cost reductions . Ms. Sieli has a
BA degree in physics from Adelphi University in Garden City,
New York, and an M,S. in electrical engineering and computer
technology from the New Jersey Institute of Technology in
Newark. She jo ined AT&T in 1985.

Mary Socratous is a member of tecnnicet staff in til e
Network Management. Capacity, and Access
Systems DMsion at AT&T Bell Laboratories in
Middletown. New Jersey. She is responsib le for
systems engineering and database design within
a small development team. Ms. Socratous has a

B.S. degree in electrical engineering and an M.S. in computer
science . She joined AT&T in 1984.

Susan C. Udovlc is a member of technical staff in the
Network Management, Capacity, and Access
Systems Division at AT&T Bell Laboratories in
Middletown. New Jersey. She is currently develop­
ing software and graphical user interfaces (GUis)
for the AT&T Network Services Division 's

Customer Connectivity Planning and Development Group.
Ms. Udovic has a B.A. degree from Douglass College in New
Brunswick, New Jersey, and an M.S. from Rutgers University
in Piscataway, New Jersey-both in psychology. She joined
AT&T in 1984.
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