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InAT&T, intensive attention toquality isbecoming standard practice as the
business units and research divisions institute procedures toimprove their
business and engineering processes. Ouraim is toachieve total quality by
satisfying customers and improving the functioning and efficiency ofthe pro­
cesses we use to bring ourproducts and services to market. How we adapt
and improve theseprocesses to serve and fulfill customer needs determines
the company's capability towin inthe marketplace. This issue oftheAT&T
Technical Journal presents a mosaic ofsome ofthe company-wide efforts to
improve quality.

Quality Improvement Thrust
In the marketplace today, customers

drive the basicdefinition ofquality products
andservices. AtAT&T, quality is meeting and
exceeding customerneedsandexpectations.
These needsandexpectations are defined in
the front-end processto the product life cycle
as the prospectus and technical requirements
fora product or service. [The termfront-end
process (FEP) refers to the concept and defini­
tionphasesthat precedethe design ofa prod­
uctor service, which include analyses ofcus­
tomerneedsand the marketpotential. Life
cycle refersto the life ofa product or service.
It startswith the initial concept for the prod­
uct or service, andends with its extension or
replacement by a newerproduct or service.]

Amajor goalofallsuccessful busi­
nesses is to ensure that a product or service
complies with the customer's needsand
requirements while meeting the corporation's
fiscal objectives and R&D capability.

Within AT&T, the mostbasic
definition forquality is: consistently meeting
andexceeding customer expectations. 1 This
definition requiresthat employees work
together-and with customers-actively
improving the front-end anddownstream pro­
cesses in the mosteffective way, to deliver
whatis important to customers. (Downstream
processes refersto all succeeding phasesof
design, development, manufacture, andsup­
portservices.) Bycontinuously improving
howit manages development processes,
AT&T strives to produce expanded products

and services that,when firstintroduced, are
better than existing products or services. This
constant improvement also enables AT&T to
give its customers timely, high-quality prod­
ucts andservices at competitive prices.

Just as AT&Ts mission andmarkets
have changed, so toohas itsfocus on quality.
The company's strategic emphasis forquality
has shifted away from internal measures (i.e.,
numberand types ofdefects)-which are
inspection-intensive, reactive, quality-eontrol
methods that do notnecessarily prevent
defects from recurring. Today's approach
measures the achievement ofquality interms
ofcustomer satisfiers-which include such
attributes as price, performance, service, and
timely delivery.

The company's expanded program­
a directresultofthe needto respond even
morequickly to customer demands andmar­
ket conditions-has a renewed emphasis on:
- Implementing a quality management system

forevery project to maximize customer sat­
isfaction.

- Takingmeasurements to predict or deter­
mine the ability ofa product, service, or
process to fulfill customer expectations.

- Challenging ourselves to achieve impor­
tantquality goalsforcorporate-wide
improvement.

- Developing partnerships with internal and
external customers andsuppliers as a strat­
egyforpreventing quality problems ineach
phaseofthe life cycle ofa product or ser­
vice. The term external customers refersto
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Panel 1. Acronyms andTerms

customer-supplier model- a work processthat
emphasizes relationships between the customerand
supplier, processinputandoutput, and require­
mentsandfeedback

external customer- a personor businessthat pur­
chasesthe company's products and services

FEP- front-end process; the concept andplanning
phasesfora product or service, which include trans­
lation ofcustomers needs intoa productdefinition

internal customer- a colleague who depends on an
employee's outputor results

ISO - International Organization forStandardization
life cycle - the life ofa product or service; startswith

the initial concept for the product or service, and
ends with extension or replacement by a newer pro­
ductor service

methodology - the processes, metrics, anddocumen­
tation developed fora particular task or technique

metrics - standard measurements that are used to
compare the resultsto the requirements

OATS - orthogonal arraytestingsystem
performance improvement - activities that improve the

performance ofa processor ofa product or service
PQMI - processquality management improvement;

the people or businesses who purchase the company's
products andservices. The term internal customers
refersto our colleagues who depend on the outputor
resultsofour work.

- Accelerating product introduction; i.e., shortening
the timerequired to bringnew products or services
to market.

- Controlling costs throughprocess improvement,
elimination ofrework, and inventory reduction, and
byproviding morereliable products that requirelittle
or nomaintenance so fewer repairs are needed at
customer sites.

- Involving all employees in programs that enable them
to do their jobs right the firsttime.

- Using industry- andworld-wide standards and award
criteria-especially the International Organization for
Standardization (rso) Series9000 Quality Standards
andthe criteria forthe Malcolm Baldrige National
Quality Award-as self-assessment tools that help

a seven-step methodology forprocess management and
continuous improvement

process improvement - activities that introduce
beneficial changeto a process

process management - activities thatestablish respon­
sibilities, define the process, manage customer­
supplier relationships, evaluate process perfor­
mance, and identify opportunities forimprovement

productrealization process- the design, development,
andmanufacturing stagesrequired to takea pro­
ductor service from its initial concept to itsdelivery
to customers

quality management system- a system that uses the
principles ofprocessquality management improve­
mentto manage quality in the design, development,
andmanufacture ofa product or service

robustdesign- a design method formaking a product
or processless sensitive to manufacturing variation

root-cause analysis - a method fordetermining the
underlying reasonthat a product, process, or ser­
vice doesnotconform to requirements

statistical quality control- the use ofstatistical
methods to analyze, study, andmonitor the capabil­
ityand performance ofa process

measure the effect ofthe quality system. (The ISO
quality standards are usedforexternal certification.
The United Statesgovernment gives the Malcolm Bal­
drigeaward to U.S. companies to recognize their lead­
ershipinquality. The National Institute ofStandards
andTechnology manages the award, which is based
ona stringent application andexamination process.)

- Studying ourcompetitors andleading companies in
the industry to learnmoreaboutproduct realization
processes as a way to compare ourperformance
against theirs.

- Establishing our own award andrecognition systems
forthe achievement ofquality.

Critical Areas of Emphasis
The keymotivation forAT&T is to improve the

quality ofitsproducts and services. To achieve this
improvement, the company is emphasizing methods to
influence quality in the following critical areas:
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- Atotal quality approach
- Customer and supplier relationships
- Management processes.

Foremost isAT&Ts broadfocus on an inte­
gratedor total quality approach that emphasizes early
planning andbuilding quality intoeverymarketoffering.
Whenprojects measureactivities against market-driven
objectives that are defined before the development effort
begins, it is easier to satisfy customerexpectations.

The secondarea ofemphasis is the relationship«
between customers andsuppliers. AT&Tscustomer­
supplier modef wasderived from the implementation of
JosephJuran's quality theoriesat the Florida Power and
Light Company. This model draws attention to the fact
that everyone is both a customerand a supplier and must
fill both rolesduringallphasesofthe productlife cycle. It
stresses that allemployees mustcommunicate and obtain
feedback abouthowtheirworksatisfies, not only the
needs ofexternal customers, but alsointernal customers.

AT&Tsnewemphasis encompasses both the
information and the physical processesthat the company
uses to develop, manufacture, and deploy products and
services to the marketplace. To ensure quality, manage­
mentprocessesmust provide the internal structurefor
the information and physical processesthe company
uses to fulfill customerneeds. (TheJuly/August issue
ofthe AT&TTechnicalJournal will be devoted to these
quality-driven processes.)

Another area offocus is the management pro­
cesses that determine the direction AT&Tsbusinessunits
will take. Management's responsibility is to relatethe
businessstrategy (e.g., generalmarketstrategy, profit
and loss strategy) ofthe company and businessunitsto
individual processes. In their roleas stakeholders, man­
agers ensure that quality management principles are
applied; supply the necessary resources; verify the integ­
rityofinformation; and manage the interfaces between
processes, organizations, andgroups.

Managers mustalsochampion the way and lead
byexample. This requiresthat allmanagers spearhead
the drive forquality bysettingorganizational goalsand
objectives and, then,sponsoring internal education and
training programs that promote on-going improvement.

Methodologle. for Improving Quality
This issue ofthe AT&TTechnicalJournal seeks

to increase awareness within the R&D community of
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successful applications ofmethods forprocess improve­
mentand project management. Papersare presented
along three themes anddescribe the improvements
experienced at AT&T duringdifferent phasesofthe
processofbringing a product or service to market:
- Processes that occurduringthe earlyFEP stageswhen

customerneeds and expectations are analyzed before
the financing is established fordevelopment or pro­
duction ofa productor service

- Managing the components ofa quality-driven project
through integrated quality methods and project man­
agement techniques

- Quality and processmanagement ofthe total project.
Customer-N..... Analy.... Amajor focus of

AT&Ts quality methodsis on renewing the processes
used to build quality intothe designand production of
anynewproduct or service. This reengineering, or
rebuilding ofthe processesthat are used to bringprod­
uctsor services to market, starts early in the FEP phases
ofthe life cycle, whereproductor service concepts are
formally evaluated formarketability. Here,dedicated
teamsofsystemsengineers, marketers, and product
managers are chargedwith:
- Obtaining marketinformation
- Identifying customerneedsandexpectations
- Assessing the competition
- Distilling the findings intoengineering anddesign

requirements.
Whatthe cross-functional teamsofexpertsdocu­

ment is a customer'sneedsandwillingness to payfora
product or service that satisfies those needs. That infor­
mation translates directly intoproduct or service features
that are provided at costs that meetthe quality and profit­
ability criteriaofeach businessunitand the corporation.

Typically, the players include a champion who
identifies and owns the processofanalyzing a product or
service need.This individual has the authority to commit
resourcesandeffect change. Otherparticipants include
representatives from the appropriate product marketing
andmanagement organizations, account teams, finance,
systems engineering, development, manufacturing, ware­
housing and distribution, field support, andother services.

It alsois imperative to involve the customer
through marketanalysis or bycontractual obligation.
Marketanalyses identify whatcustomers want or
value-the tradeoffs theywould be willing to make in
exchange fordesirable or needed features. Similarly,



contracts may-and should-explicitly define those
aspectsofa product's design that requirethe customer's
inputbefore decisions are to be made. The customer's go
or no go decision aboutseveral alternative cost,feature,
andquality descriptions determines the numberofitera­
tionsneededbefore weoffer a particular productor ser­
vice. Ifwefail to include the customerin this decision­
making phase,wecompromise AT&Tsability to achieve
its quality goalsandfiscal objectives.

Byincreasing our interaction with potential cus­
tomers, we improve our success rate with newproducts,
services, andfeature enhancements.

Products and services are morefitfor use
becausethey conform to technical requirements, do not
havephysical defects, and satisfy customerneeds. What
is important is that the product or service with the right
attributes be available at the right time.

Proce...nd Project M• ...,em.nt. IfAT&T is to
continue to bringto marketthe products and services
that fulfill customerexpectations forprice, performance,
features, andtimeliness, then wemust integrate quality
methods with project management techniques.

Bydefinition, the processmanagement method­
ology directsour efforts to establish processmanage­
mentresponsibilities, manage the relationships between
customers and suppliers, and evaluate processperfor­
mance and improvement opportunities.

On the other hand,project management focuses
on activities that produce specific outputs overthe life of
the project. Because the management functions oforga­
nizing, planning, directing, and controlling recur ineach
project phase,the project activities that supportthese
functions are clearly processes.' Therefore, whenAT&T
applies processmanagement principles to improve the
efficiency and effectiveness ofits project management
processes, it increases the value ofthe processesto the
businessand its customers.

Project management techniques provide the pro­
ceduresand tools to ensure on-time delivery ofquality
products and services to customers. The workbreak­
down structureand project scheduleprovide mecha­
nismsfor smooth execution ofa project plan. These tools
alsoenableproject managers to reducecycle times. With
these tools, managers can forecast the advantages of
addingpersonnel andexpending resourceswhenthe
estimated project duration extendsbeyond the due date
set bycustomersor the opening in the marketwindow.4

PQMI. A powerful method fordealing with pro­
cess quality management and improvement existsat
AT&T in a formalized methodology known as PQMI.
It is a seven-step method that gives AT&T managers the
meansforestablishing processmanagement responsibil­
itiesbyorganizing a teamofaccountable individuals to
define processtasks. Whenimplemented, the PQMI pro­
cess is frequently coupled with project management
techniques.

Aresponsible individual is designated the process
owner. Heor she mustcoordinate allteamactivity that is
directed at:
- Defining the process; Le., describing its boundaries,

inputs, outputs, suppliers, and subprocesses
- Identifying the needsofinternal andexternal cus­

tomers
- Ensuring the requirements canbe measured.

Byestablishing measuresto assess conformance
to customerrequirements, the teamidentifies opportuni­
ties for improvement.

A...ly.... M.trlcs, .nd Robust Design. Before
AT&T scientists andengineersundertake stepsto
improve their product realization processes, theymust
first investigate the sourcesofproblems and ineffi­
ciencies. Theydothis throughsystematic analysis of
probable causes, errors, and defects. The quality method
known as root-eause analysis helpsproject and process
improvement teamsto identify error sources. Byfirst
determining the underlying causeofnonconformance,
the teamsare ableto makethe corrections needed to
prevent futuredefects.

Traditional statistical-quality-eontrol methods
have longbeen applied inAT&T to monitor process
capability and performance. For morethan a decade,
AT&T has also established standard measurements, or
metrics, to reporton the resultsofsoftware development
projects. Atthe corporate level, metrics provide manage­
mentwith information aboutthe quantity offaults in a
software release. The fault countsare normalized so that
the resultsfrom projects ofdiffering sizecanbe com­
pared. Regular reports:
- Evaluate trends on the numberoffaults found during

the software's useful life.
- Assesshowthe correction oferrors in the "field"

affects customers.
- Measure responsiveness in resolving customers'

complaints.
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Atthe project level, metricsgive software devel­
opersa way to track and, thereby, preventerrors from
propagating acrossprocessboundaries whenthe prod­
uct that contains the codegoes intoproduction.

To comply with the demands ofits customers for
high-quality, low-eost products and services, AT&T has
alsobuiltnewtools forexperimental and processengi­
neeringthat follow the methodology known as robust
design. 5 This engineering method forprocessor product
design controls variables, so the processor product is
less susceptible to manufacturing variations. AT&T is
applying the robustdesign method to a wide variety of
quality initiatives.

In the product development process, large
amounts oftimeare expended on experiments and simu­
lations. For example, our development staffmayvary
such design parameters as temperature, pressure,and
load conditions incontrolled experiments to measurethe
effects ofthese parameters on a product's performance,
Robust design provides a systematic way to measure
these factors and predicttheir effects, helping us pro­
ducedesignsthat are less affected bythem.Thus, robust
design helps minimize the effects ofthese factors in the
customer's environment and, thereby, helpsextendthe
total life ofthe product or process.

InThI.I.....
The remaining papersin this issuepresentsome

company-wide quality initiatives that haveimproved the
functioning ofeachcomponent phaseofa product or ser­
vice realization.

Front-Encl Proce.. Improvem.nt. The firstgroup
ofpapersaddressesprocessimprovement activities that
occurin the marketassessmentor FEPphases in a devel­
opment project.

Daryl Lynn Farley describes" five interrelated
processes ofthe FEPdiscipline used for the AT&T 5ESS®
switch for the U.S. market. This approach provides com­
pany management with information aboutnewproduct
andservice opportunities. '"

InAT&T Bell Laboratories, the Telecommuni­
cations Service Planning Organization has established a
quality method andsupportenvironment, known as the
Fast Decision Process. This approach, which Catherine
D'Abadie et al. describe in their paper," is helping to
reducethe timeneededto take newtelecommunications
services from concept to development. The authorstell
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howtheir approach integrates principles andtools from
the quality discipline intoa set ofprocedures that tech­
nical planners canuse to produce quality FEP documents
(i.e., high-quality documents that are clear, concise, on­
time, technically correct, etc.)The payoff from the pro­
cess comesin terms ofhigherquality technical designs
and shorterdesigncycles.

Improved Project M.....ment. The second group
ofpapersillustrates howAT&T is applying the organiza­
tional function ofproject management and quality­
specific methodsto:
- Manage the development ofa private-branch

exchange subsystem.8

- Design the A-I-Net'N service creation environment.9

- Test an electronic mail systemthat is designed to
workwith AT&Ts StarGROUP® software forlocal­
area networks. 10

In these papers, the authorsexplain howtheir innovative
approaches yielded better results-based on established
metrics-than moretraditional system design, manage­
ment, and testingtechniques.

Proce.. M......ment Innilltlv••. The third, and
final, set ofpapershighlights11-13 successful initiatives
forprocessmanagement and improvement acrossa wide
arrayofAT&T marketofferings:
- Software andhardware for largecentral-office switch-

ingsystems
- Datacommunications networks
- Consumer telecommunications products.
These paperstellhowAT&T canfall short offulfilling
customerexpectations forprice, performance, andon­
timedelivery ifit implements only the traditional project
management approaches.

Also, for many ofour projects, "speed"(Le., time
to market) has become a competitive weapon.!' World­
wide efforts to improve processesthat directly influence
howlonga product or service staysin product develop­
ment is today's key to marketsuccess. 12 Implementing a
quality management systemalsoensures that the objec­
tives ofeach phaseofa project have been successfully
metbefore weproceed to the nextphase. 13

Conclusion
Asthe papersin this issueillustrate, process

improvement is a continuing effort. AT&T canalready
claim numerous successesin quality improvement. Over
time, the processimprovement approach will enable



AT&T to makesubstantial gains in productivity as it
fulfills customerneedsfortimely, high-quality products
andservices.
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