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Market dynamics and shorter product-development life
cycles arechallenging AT&T to recast itsproject struc­
turesand establish well-defined processes and method­
ologies for developing new technology. AT&T's success
incompetitive markets, today, depends on how it deter­
mines the processes required to produce and deliver the
"right" products and services to itscustomers, at a price
they arewilling topay, when they want them. This issue
oftheAT&T Technical Journal focuses oncurrent initia­
tives thatareunder way intheAT&T R&D community
todefine the processes and methodologies used in
developing new technology. The papers document the
activities ofa variety ofhardware and software develop­
ment and manufacturing projects and showcase method­
ologies thataffect the technology thatAT&T offers com­
mercially.
Rigorous Proc....s, Dynamic Structures

Several factors have influenced AT&Ts adoption ofmore
rigorous development processes. Foremost wasthe need to include
the customer as a major sourceofnewproduct andservice requests.
For this reason, activities that centeron detailed marketresearchand
assessment receive moreattention now than theyhave in the past. Our
knowledge ofgapsanddeficiencies in howwebringproducts andser­
vices to markethas causedus to reexamine the front-end process of
our product-development cycle. (Panell defines acronyms andterms
used in this paper.)

Consequently, wehave identified the need to speedupand
shortenthe entirecycle. Butshortening and speeding up this cycle
significantly reducesthe amount oftimea product can stayin develop­
ment. Asa result, moreintegrated or concurrent definition and plan­
ningprocessesare required to shortenthe totalcycle time andmonitor
or control the accelerated effort. This is especially true in periods of
increased marketcompetition forlow-eost, high-quality products.

AT&T engineers are beingpushedby this unprecedented



challenge to speed new-product development as they
strive to satisfy customerneeds andexpectations. There­
fore, theymustdefine specific methodologies (i.e., pro­
ceduresand the associated documentation) to monitor
eachphaseofthe development effort. Different phases
ofthe life cycle requiredifferent managerial techniques.
For instance, the solutions posedto problems in the
concept and definition phases, which occurearlyina
product's life cycle, may be entirely inappropriate in
the-final production phases, whenthe technology has
matured and is readyfor release.

The need to improve the engineering, manufac­
turing, andquality interfaces is encouraging systemana­
lysts anddesigners to execute quality-eontrol methods
thatensure the viability ofour products and services.
Because engineering and production haveinterrelated
needs, they mustworktogether to plan, define, and man­
ufacture quality products. Quality control is nolonger
assured throughan inspection processperformed on
finished goods.

Besides, today's highly competitive marketsare
driving AT&T to integrate the manufacturing andpro­
duction phasesofits product-development life cycle con­
currently with the chronologically earlier, engineering
design and development phases. Errors identified in up­
front processes are muchless expensive to correctin
termsofresources, effort, andtimethan errors discov­
eredin the field. Initial fixes also are less costly to make
andhave the advantage ofnot compromising the custo­
mer'sperception ofquality in the company's products
andservices.

The significantly high risks associated with pro­
ducing leading-edge technology amid stiff marketcom­
petition generategreat needfor documented, project­
interface procedures that spanallorganizational ele­
ments. Consequently, AT&T is replacing its traditional
practices-which wereoriginally established to control
repetitive, standardtasks-with more-dynamic project
structures. These newprocedures andtoolsare helping
AT&T to control resourcesandaccommodate volatile
market demands.

Motivation for This Issue
In this issueofthe AT&TTechnicalJournal, we

focus on several initiatives that are underway in the
AT&T R&D community andhaveparticular impact on
a project's success:
- Early definition ofcustomer needsandexpectations.
- Specification ofadequate project-management struc-

tures to provide effective interfaces to the manage­
mentanddevelopment processes.

- An integrated-planning process andclarification ofthe
project's goals, time, and resource requirements. To
assure quality development, every project-team mem­
ber mustcommit to these initiatives.

- Effective use ofdesign reviews, audits, andother
change-eontrol techniques to assess andcorrectdevia­
tions from planned activities.

Oneobjective ofsharingthe applications and
knowledge presented in this themeissue is to accelerate
the rate at which this information is adapted bya variety
ofprojects acrossAT&T's business units. Byincreasing
employees' awareness ofthe integrated whole ofplan­
ning, scheduling, controlling, andevaluating our develop­
mentandmanufacturing projects in the pursuit ofqual­
ity, wesolve two pertinent business problems that face
our industry: the highcosts to develop newtechnology,
and the rapid obsolescence ofexisting technology.

Organization of the Issue
The issueis divided intothree sections:

- Processes that occurin the beginning phasesofthe
product-development life cycle

- Project-planning processes andmanagement initia­
tives that affect the quality ofdevelopment projects

- Project cost, schedule, andquality-eontrol procedures
and tools that assess the effectiveness ofthe develop­
mentprocesses.

EarlyPha.... The firstgroupofpapers describe
the front-end processes ofa development project. Specifi­
cally, these processesidentify the needforthe product
or service anddefine the characteristics ofits market.

Because there is nosingle customer in the mar-
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Panel1. Abbreviations and Terms

EVA- earned-value analysis
NCP - Network Control Point
product-development life cycle - the processof

bringing a productintoexistence, from inception
throughdeployment to customers

QFD - quality-function deployment
R&D - researchand development
WBS - work-breakdown structure

ketplace, onegoalofthe marketing effort is to determine
a generic listofcustomerneedsforthe specific technolo­
gies and services that AT&T develops. The purpose of
this market-driven, front-end activity is to:
- Establish the feasibility for a newtechnology, product,

or service basedon commercial analysis. (Products
and services mustfit the overall strategyandfinancial
objectives ofthe corporation.)

- Define the technology under investigation in terms of
explicit customer specifications and requirements.

- Specify the initial design ofthe product.
The front-end processes ofa development pro­

jecthave an impact on its later stages. Mistakes made
here affect every phaseofthe project andare often the
sourceofcost overruns and needless rework. Two arti­
cles included in this issue illustrate someofAT&Ts
current activity in this area.

The firstofthese articles-a paperbyWilliam
Infosino, SamParker, and David Ungerl-e-describes a
systematic andquantitative processusedbyAT&T to
assess the needs oflargecustomers for telecommunica­
tions equipment. The methodology is specifically designed
to support the planning andmarketing ofcomplex indus­
trial products. This process includes:
- Identification ofgeneric product attributes (e.g. relia­

bility, compliance with standards, etc.)
- Design ofquestionnaires to assess the customer's will­

ingness to payforeach attribute
- Market segmentation (i.e., separation or division of

the marketintohomogeneous groups) ofcustomers
according to their attribute willingness to payfor
features or options

- Development ofmultiattribute choice models to fore­
cast customer preferences among alternative product
and price proposals.

The second, a paperby Pat Brown.f is a tutorial
on the product-realization approach known as quality­
function deployment (QFD). Brown's paperillustrates how
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AT&T is applying this technique to a variety ofprojects.
Hecitesexamples ofhowthe process has been used to
influence the definition, design, implementation, and
deployment ofthe software andhardware features that
AT&T offers its customers.

The QFD process encourages product-definition
teamsto analyze and rank the "voice ofthe customer"
to produce the best, most-competitive products or ser­
vices. 2- 4 Efforts are focused on meeting carefully defined
customer requirements, rather thanon simply manufac­
turingor supplying services according to predefined
specifications.

Project Definition and Planning. Decisions to
develop a leading-edge product or service that is profit­
able andsatisfies established, technical requirements are
mademorereadily whena reasonable analysis ofthe
work precedes preparation ofthe project plan. Planning
is an iterative process. It establishes the day-to-day
operations, resourceallotments, schedules, andbudgets
necessary to realize our customers' product and service
requests.I

In the second groupofpapers, weaddress the
issuesassociated with project definition and planning
processes, i.e.,
- Definition ofmajor work procedures, activities, and

tasks
- Establishment oforganizational structuresthat delin­

eate the duties ofallproject personnel
- Strategies for accomplishing project objectives; i.e.,

meeting predetermined specifications in the least
time andat the leastcost.

The paperby Eileen Sieli defines'' process man­
agement anddescribes the functions required to pro­
motecontinuous improvement andinnovation in the
project-management environment. Sieli describes the
advantages ofapplying the principles ofprocess manage­
mentand its customer-versus-supplier philosophy rather
than applying the current modes ofmanaging projects as
distinct, one-at-a-time occurrences.

InAT&Ts customer-supplier philosophy, custo­
mer requirements guideday-to-day business decisions.



This philosophy, whichis constructed on the premise
that everyone-inside and outside the corporation-is
both a customer ofand a supplierto the other, promotes
the satisfaction ofcustomer needs. Communicating with
customers to determine their most importantneeds and
to get back information on how requirements were
satisfied is an importantaspect of the process.

Gerry Rexing's paper? traces an eight-year his­
toryof the development projectsat AT&T's Network
Control Point (NCP) and howthese projectswere driven
toward more-structured planning. Rexing illustrateshow
the use of two, proven, project-planning techniques-a
workbreakdownstructure (WBS) and a responsibility
matrix-have helped to improve software performance
(i.e., on-time delivery to customers) and quality assur­
ance (i.e., performance as promised.) The WBS breaks
down the workactivities ofa projectplan intodefinite
unitsor packages. These units are then assigned spe­
cific job numbers and estimated costs, personnel,and
times (e.g., weeks, months) to complete the unit.A
responsibility-matrix documents projectassignments
and task relationships. 5

In their paper, Ed Marion and Eric Riddleberger
describes a modelthat is currently used by the managers
ofAT&T's governmentprojectswheneversimultaneous
development effortsare planned. The modelestablishes
a project-management process based on:
1. Project size
2. Project complexity
3. The customer's requirement that we report contract

cost and schedule-performance measures that are
based on the conceptofearned-value analysis (EVA)

4. Risk.
EVA is a cost-accounting technique whereby

project-cost estimates or budgets are comparedwith
actual projectexpenses.To assess progress, we measure
in dollars the amount of"work" performed (i.e., effort
expended) in a reporting interval.9

Initiatives for Quality. The third group ofpapers
addresses the development processes that occur
throughout the project's life to maximize quality, cost-

effectiveness, innovation, and productivity.
In their paper, Lynn Brunsen et al. illustrate.'?

howa common process for governingthe development
ofhardware designs ensures the production ofa quality
product.The elements ofthe methodology for new­
hardware development provide a process-quality frame­
workthat ensures:
- Communication and teamwork amongmembers of

cross-functional teams
- Adherenceto design requirements
- Manufacturability of the switching product
- Continual improvement of the hardware-development

methodology.
Next,John Joyce, MarcAyers, and Robert

Cruickshankexplain11 howthe process ofcontrolis an
iterative process that is synonymous withthe manage­
ment ofchange.The authors list methodologies and
processes for managingdesign changes for Generic 1
and Generic2 of the DEFINI1Y® Telecommunications
Systemproduct line.They describe howthe newly imple­
mented,change-management procedures contributed
to overall product quality. In particular, the procedures
emphasize customer requirements,coordination of
change-procedure documentation, testing ofmodifica­
tions,and facilitation of the control-team process.

Computer-information systems and other sta­
tistical techniques that are used to schedule,track, and
monitorthe performance ofdevelopment projects are
illustrated in a paper by BobVehse,Steve Nygren, and
Duane Butherus.12 The authors make specific recom­
mendations for commercial-sector projects that
emphasizequality and productivity initiatives, product
realization, and fiscal accountability.

Finally, HoseinFallah et al. describe'" several
tools used throughout AT&T's development community
to assess howeffectively our products and servicesmeet
customer expectations. This final paper definescurrent
standards for implementing project-management audits,
software-process assessments, and technical and post­
mortem reviews. In addition, the authors share practical
experiencesfrom projectsthat use the techniques.
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Benefits to ATaT
IfotherAT&T projects implement the initiatives

described here, these benefits will result:
- Fastercommercialization ofnewtechnology
- Fewerproduct defects
- Enhanced customer satisfaction
- Increased employee productivity.
The processesand applications described in this issue
illustrate sometangible reasonsforsustaining the efforts
throughout the corporation. Asmoreprojects adopt
these techniques, the benefits will become evenclearer.

To start, the thoroughanalysis ofcustomer
needs is equipping AT&T's marketing personnel, pro­
duct managers, systems engineers, and software and
hardware developers with the knowledge theyneed to
execute the right product for the marketplace. Byfirst
defining the project, management is then ableto estab­
lishthe appropriate structures to expedite project work.

Deployment ofmorerigorous processesalso
helpsidentify the dependencies among complex project
tasks. Whenthe scope, order,and time frame ofthe
work to be doneare documented in the planning phase,
the initiative establishes the baselines forproject control.
Communication channels are also opened among the dif­
ferentspecialists who mustworktogetheras members
ofcross-functional project teams.

Auditing the management structuresthat are put
in place to develop newproducts and services minimizes
errors, improves quality, and shortensthe product's or
service's timeto market.

Ultimately, the marketplace will measure the
true benefits that lieaheadforAT&T as weseize the
opportunity to reducedevelopment costs, deploy more
timely technology, and increase profits.
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