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TheDEFINITI® Communications System represents a
commitment to protect customer investment inAT&T's
private branch exchange (PBX) hardware. TheDEFINITI
Communications System family provides a premises­
based migration path for customers who require from 40
to 32,000 lines. TheDEFINITI Communications System
development teams used two strategies tofulfill this
commitment: First, we incorporated existing product
designs wherever possible. Second, we designed most
new hardware so it could be used inmore than one sys­
tem (e.g., PBX, voice mail). (See Panell for definitions of
abbreviations and terms.) These strategies resulted ina
significant pool ofcommon-hardware designs and even­
tually required changes to some product lines. Despite
ourplanning, we lacked a change-management process
tooversee the development ofcommon hardware. To
overcome this problem, we applied a customer-supplier
model,' which improved ourdocumentation, communi­
cation among the product-line organizations, and the
method we use tocoordinate change. The new process,
which incorporates the bestofexisting practices, has
enabled us to merge different product architecture and
design organizations, reduce product-development inter­
vals, and improve the quality ofthe product sold to our
customers.

Introduction
Change in a complicated productsuch as a PBXmustbe prop­

erlymanaged and controlled to ensure the product's continued suc­
cess.The product's designmaybe alteredto:
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- Resolve design deficiencies
- Enhance the product
- Adapt to the varying products and material purchased

from outside vendors.
Although product-development organizations try

to minimize howfrequently they altera product's design,
theycannoteliminate changeentirely. The factors that
determine the difficulty ofchanging a productare:
- The product's complexity
- The sizeandnatureofthe organization that controls

the product
- The product's stageoflife
- The quantity in use
- How many different ways the product is beingused.

The DEFINI1Y Communications System, a state­
of-the-art PBX that contains complex circuit packsand
equipment, is affected byallthese factors. The product­
development organizations must meet the challenges
that changewill bring, as theycontinue to deliver a qual­
ityproduct to the marketplace.

The DEFINI1Y Communications System product
linesevolved as a resultofmerging the System 75and
System 85PBXs. System 75and System 85are mature
products serving customers worldwide. Much ofthe
DEFINI1Y Communications System hardware is used in
both System 75and System 85; therefore, changesmust
be compatible with allthree products. Assemblies ofthe
DEFINI1Y Communications System product lineare used
inother product linessuch as:System 25 (anAT&T PBX
offering in the 30- to I50-station range), System 75Inter­
national, andAT&TsAUDIX (Audio Information
Exchange) Service.

Merging System 75and System 85hardware
with the DEFINI1Y Communications System product lines
required changesto ensure feature transparency and a
consistent user interface. The way design organizations
managed changein the pastdidnotworkin the new
DEFINI1Y Communications System environment. Poor
communication between the many development organi­
zations involved in the product's design eventually led to
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Panel 1. Acronyms andTerms In This Paper

AUDIX - audio information exchange
Customer - the recipient (i.e., an individual, group,

or anotherprocess) ofinformation or material gen­
eratedbyanother'swork.

DeL - design changeletter
DEFINI1Y Communications System - anAT&T private

branchexchange offering 40to 32,000 lines
EDI - engineering design information
Firmware - software that is programmed intoread­

only memory (ROM)
Hardware - the assemblies that comprise a system,

suchas circuit packs, backplanes, power supplies,
andother equipment.

PBX - private branchexchange: a phonesystem on a
customer's premises.

PQMI - process-quality management andimprove­
ment

RFA - requestfor approval letter
Supplier - an individual or groupthat provides infor­

mation or material to a process, individual, or
group.

System 25- anAT&T private branchexchange offer­
ingin the 30- to I50-station range

System 75- System 75/DEFINIlY Communications
System Generic 1

System 75International- AT&Ts International
private branchexchange offering basedonSystem
75architecture

System 85- System 85/DEFINIlY Communications
System Generic 2

Voice Mail- a systemfor receiving, storing, and
retrieving telephone messages.

inadequate product testing, malfunctions during con­
trolled introduction at customer sites,andsuspension of
product delivery.

Communication problems arosebecause each
DEFINI1Y Communications System design anddevelop­
mentorganization used different methods and processes
to manage change. It wascrucial forthe DEFINI1Y Com­
munications System organizations to analyze the current
process andput a newprocedure in place as quickly as
possible. The DEFINI1Y Communications System had
been announced recently andwas entering the stageof



life inwhich changesaffect the quality delivered to the
customer. The organizations that representedeach prod­
uct feltcompelled to examine and improve the existing
process. To put the experiences ofthe organizations in
context, wedescribe the evolution ofthe design-change
procedure in the following keyareas:
- Old changeprocedureand itsweaknesses
- Reasons for the newprocess
- Workand negotiation that tookplace among various

organizations to create a newprocess
- Implementation, results,and enhancements to the

newprocess
- Futureconsiderations to ensure continued product

quality.
The newprocesshas enhanced communication

acrossproductlines, reducedproduct-development inter­
vals, and improved productquality. Otherdesignorgani­
zations facing similar challenges maybenefitfrom the
techniques we describe in this paper.

The Old Change-Implementation Process
In the past, each development organization used

a processwith minimal structure to makechanges, but
each carriedout the procedures differently. The proce­
dures used were informal, simple, and internally oriented
to the respective electrical and physical development
organizations. This processworked whenallthe custo­
mers and suppliers1 werelocated near one anotherand
couldmeet regularly to discusschangeimplementation.
Members ofthe hardware, laboratory-support, field­
support, integration, software, system-test, and manufac­
turingareas met regularly to exchange ideasand discuss
proposed changes.

Before the releaseofthe DEFINIlY Communica­
tionsSystem productline, this procedure worked reason­
ably well. Typically, each piece ofhardware wasused in
only one product. Ifa changewere needed, an engineer
couldmakethe change,test it in the product, and release
it to manufacturing. The simple methodused to test and
execute those changesprecluded the needfora

structuredprocess.
System 85 Change Process. System 85changes

wereproposed and discussed at biweekly hardware­
status meetings and at other meetings. Together, electri­
cal, hardware, software, system-test, laboratory, field­
supportand manufacturing organizations evaluated how
changeswould be madeandtested.

Changes were introduced to these organizations
in a verbal reportor a delta document. (A deltadocument
presentschangesandwascreatedoriginally to helpthe
electrical-design organization. It described the type of
changeand its effect from an electrical perspective, and
it focused on a small, specific set ofcustomers.) When­
everelectrical designersconsidered a design change
important, theywould detail the changein a deltadocu­
ment, which then became a reference forfuture
designerschanging related designs.

System 75 Change Process. The change­
implementation procedure used forSystem 75wassimi­
lar to that used forSystem 85. It, too, involved regular
status meetings, duringwhich the development organiza­
tionpresentedreportsand reviewed implementation and
testingofchanges.

The physical-design letter wasthe System 75
counterpart to the deltadocument. Bothattempted to
describe andcapturechangesto electrical specifications
and to createa history accessible to others.Bothwere
directed at a limited audience, but theyserveddifferent
customers. Asits name implies, the physical-design
letterwasintended to be used bythe physical-design
organization, whereasthe deltadocument served the
needs ofthe electrical-design organization.

Weaknesses of the Old Procedures. The change­
implementation processused bySystem 75andSystem
85had numerous weaknesses. It didnotfocus on custo­
mers,and it relied on informal communication andcoor­
dination among geographically dispersed organizations.
Design changesproposed by organizations other than
the design'sownercauseda breakdown inexisting
change-management procedures. Usually, testing could
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notbe completed on schedule; at times, no testingwas
performed. Worse, there wasno formal method to
approve or rejectproposed changes, and test results
could not alter their implementation.

Often, it wasdifficult to perform tests completely
and thoroughly becausechangedocumentation waseither
incomplete, incorrect, late, or nonexistent. Whenphysical­
designengineersconducted a studyof67physical-design
letters, theyfound only 21 of them useful. Ofthese, only
4 werecomplete, 46were notconsidered useful, and 6
containedincorrect information. As a result, there was
little formal information regardinga changefrom which
to develop tests.The test organizations soonbecame dis­
satisfied. Changesto common hardware werebeing
approved without beingfully tested in allthe products that
used it. In a few cases, the newchangescreated malfunc­
tionsthat requiredadditional changesand led to exces­
sive product-change costs.Atthis point, the designorga­
nizations recognized that the existing change­
management procedures were inadequate.

Old-Process Summary. Priorto common hardware,
the oldchange-implementation procedures provided con­
trol, communication, and documentation ofchangesto
their respective organizations. However, these procedures
wereinadequate for managing common hardware,
becausethey did notaddress the needs ofalluser organi­
zations (e.g., manufacturing and other productlines'
laboratory support, software, integration, systemtest, and
field-support organizations). Butthe narrow focus and
limited set ofcustomersthat each development organiza­
tion'sprocedure servedwere not considered drawbacks
before the productlinesmerged.

Forces Leading to the New Process
Implementing changesbecameincreasingly

complex as planning and coordination rolesexpanded to
encompass several productsand their designorganiza­
tions. The transition to common hardware instantly cre­
ated a new, complex environment consisting oforganiza­
tionswhosecontributions camefrom different locations.
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Common hardware is used in morethan one
productline, and the organizations that design it share
ownership with the other productlines. The transition to
common hardware wasnot madewithout paying a price.
This pricewasthe difficulty in simultaneously introduc­
ingchangesintomorethan oneproductline.

The transition to common hardware within
AT&Ts PBX productlinesrequired design organizations
to be moreaware ofhowtheir changeswould affect the
products ofother organizations. Since there wereno
established procedures forcommunicating andcontrol­
lingchangesthat affected morethan one design organi­
zation, it wasdifficult for these organizations to under­
standhowtheir changeswould affect other designorga­
nizations, manufacturing, and the field. It wasalso diffi­
cultfor them to document, evaluate, approve, or reject
proposed changes. Further,becauseprocedures tended
to be unstructured and simple, noformal mechanism
existed that allowed design organizations to report their
concernsbackto the organization proposing the change.

Evaluation Tools and Techniques. The processfor
implementing changessuffered from suchweaknesses
as incomplete documentation, insufficient testing, and
lackofcoordination. The processowners met to discuss
howto communicate changeswithin andbetween orga­
nizations. Using process-quality management and
improvement (PQMI) techniques, these processowners
listed their suppliers and customers, defined their
processes, collected and analyzed data, and identified
process-improvement opportunities. (PQMI is a customer­
oriented, structuredapproach to processmanagement
and improvement.)

Driving Force for a New Process. Over a six-month
period, teams monitored howoften product changes
were introduced; theyfound that the occurrences were
increasing. Fromthis study, they determined that the
documentation and approval processesfor implementing
changesneededto be improved. During this time, coor­
dination meetings beganto dominate management's
daily activities. The generalconsensuswasthat each



Test

organization's change-management procedureswere
headed out ofcontrol. Asmore common hardwarewas
developed, trackingthe changes becamea larger, more
complex task.The DEFINITY Communications System
projects were reactingto incomplete testingofchanges
rather than proactively creatingsolutions. It became
obvious to the organizations that represent each product
linethat the newprocesshad to accommodate changes
to anycommon hardware, regardlessofwhichorganiza­
tionowned the design. The documentation and testing
associated withthe newprocesshad to be thorough,and
allorganizations that mightbe affected by futurechanges
had to approve them prior to introducing them in anyof
the products.

New-Process Description and Inception
To bringchange management back under con­

trol and to improve the quality ofthe DEFINITY Communi­
cations Systemproductline, the processownersdevel­
opeda newprocess,whichincorporated detailed change

Figure 1. This coordination hierarchy shows the
structure of the control teams. The core of the
coordination begins with the common-hardware
control team. They interact with the next level,
which contains the product-control teams and
manufacturing. The product-control teams act
as the intermediary between the common­
hardware control teams and the development
organizations (both design and test).

description by designers, enhancedcommunication
amongtest organizations, and coordination acrossprod­
uct lines. In a systematic way, they identified require­
ments,defined basicconcepts, identified responsibilities,
and then created the flow charts and supporting tem­
platesfor the documents. Detailed planning and negotia­
tionwere needed to overcome the differences in method­
ology, culture, and location ofthe DEFINIlY Communica­
tionsSystem's designand development organizations.

High-Leve' Description. Ahigh-level description con­
veysthe impact and benefitsofa newmethodology. There
are three distinct areas ofthe newprocessto consider:
hardware andfirmware design, testing, andcoordination.

Hardware and firmware designersdetermine
howto put the physical and electrical portions ofa
change intoeffect; they then document anyknown impli­
cations usinga standardtemplate. Test areas evaluate
the integrity ofthe modifications. The coordination area
consistsof representatives from both test and design
organizations, as well as other organizations not as
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directly involved in the process. Two control teamscoor­
dinate the responsibilities. The common-hardware control
team, the core ofthe coordination activity, improves
interactions amongdevelopers representing each prod­
uct line. The product-control teams manage changeactivi­
tieswithin their productand provide a communication
channelbetween designers, testers, manufacturing, and
the common-hardware control team. Figure1showsthe
hierarchy of this coordination.

The newprocesscontains several steps,begin­
ningwith a request fora modification, which is infor­
mally discussed amongthe control teamsto ensure that
it is beneficial. After designersdetermine the electrical
requirements neededto releasethe change, theywork
with the control teams to decide whether to propose the
change to other organizations. Atthis point, designers
write documentation that will elicit responsesfrom the
other product-development organizations. The documen­
tation consistsofa request forapproval (RFA) letter, a
design-ehange letter (DCL) , and a preliminary
engineering-design information document (ED!) , which
are described later. These documents form a complete
package that is distributed to allaffected organizations.

The documentation is sent to other organizations
so they can beginto evaluate the integrity ofthe pro­
posedmodification. The control teamspreparea sched­
uleand determine which tests will be administered. They
do this firstat the productlevel. The product-control
teamsofproductsthat must test the changethen coordi­
nate the testingand approval from their organization.
Eachorganization examines the change to the degree
determined appropriate by its control teams. This
ensures that allchangesare tested in everyproductto
the degree necessary to eliminate field problems and
within a timeframe acceptable to allparticipants.

Asthe changeprogressesthrough the testing
stages,each organization either approves or rejectsit. If
the changeis rejected, the control teamsanalyze the rea­
son and determine whether to propose another solution.
If the changeis approved, the organization officially
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Figure 2. The key steps in the new process are divided
among the five major groups responsible for their comple­
tion. First, the common-hardware control team requests a
change. Next, the design organizations determine how the
change will be made and document it. The product-control
teams and the common-hardware control team use the
documentation to plan and coordinate testing. The test
organizations test the change and interact with the control
teams to monitor and track the progress. If all the product­
control teams approve the change, the design organization
releases it to manufacturing, which builds and delivers the
changed product. If the change is not approved, the reason
for rejection is analyzed and the cycle begins again.

releasesit to the manufacturing location.
Manufacturing alsoparticipates earlierin the

newchangeprocessand canadvise designersaboutthe
manufacturability ofthe changebefore testingstarts.
Detecting potential problems earlyin the manufacturing
processavoids the redesign and retestingofchanges,
therebysaving timeand money. Figure2 depicts the key
steps in the newprocess.

Documentation. Because documentation is the
mostvisible aspectofthe newchangeprocedure, the
processowners spentconsiderable timeand attention on
defining its form. There are five major documents, four
ofwhich werenew:
- DCL - The main document, which details the reason

forchange, the changeitself, and identifies those who
need to approve it.

- Preliminary ED! - Gives instructions on howto build
a changedproduct.

- RFA- Requests official approval ofthe modification
from the organizations affected.

- Approval Letter - Grants approval to the designers to
releasethe changeto manufacturing. These are writ­
ten by the control teams.

- Formal ED! - Releases the changeto manufacturing.
Except for the approval letter, allthese documents are
written by designers.
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Testing. Testingorganizations play an important
roleinensuringthe integrity ofthe change. There are
many typesoftests, eachfocusing on different levels of
interaction between hardware, software, firmware, and
peripherals. For example, somelevels will lookat the
hardware exclusively, while the nextlevel will consider
hardware andfirmware working together. The testing
levels ofthe existing processwerestructuredand
aligned in an efficient manner. Asa result, no internal
changeswere madeto the testingorganizations. Coordi­
nation among products andbetween the various testing
levels within a product, however, wasweak; it wasthe
major area that wasenhanced in the testingorganizations.

Coordination. The newprocessdefined and signifi­
cantly increased the responsibilities and membership of
control teams. Teammembersfrom allorganizations
wereinvolved in the changeprocess, with single points
ofcontact assigned. The control teamsbecame responsi­
bleformanaging common-hardware changesin a struc­
tured manner. They monitored, tracked, andcoordinated
changes. Theyalsoensured that a communication chan­
nelexisted between allthe testing, approving, andorigi­
nating organizations. The control teamsset the approval
interval andcommunicated it to allorganizations.

Resolution of Weak Areas. In several areas, the old
processwas veryweak; it wasnecessary for the newpro­
cess to eliminate these weaknesses. The greatestdefect
ofthe oldprocesswasits lackoffocus on the customer
(e.g., other product-line development organizations).
Increasing the numberofparticipants to include allcus­
tomers improved the processand ensured that allofthe
product lineswererepresented.

Tocustomers, documentation is the focus and
primary outputofthe process. The key to improving
documentation wasthe realization that the engineers
who generated the documents were the major suppliers,
notthe users, ofthe documentation, and that documenta­
tionthat is easyto prepareis not necessarily easyto use.
Instead ofsimplifying the documentation process, the
engineers concentrated on producing documentation
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that the customer felt was complete andcomprehensive.
Otherorganizations found the documentation morecom­
pletebecause the effects ofchangeson theirproducts
werenoted. The testingorganizations benefited from
having the designers indicate such itemsas which fea­
tures should be tested.These are a few examples ofhow
the engineers focused on the customer. This increased
the burdenon thosewriting the documentation, but it
caused less confusion later in the process.

Limited communication, anothermajor weak­
ness in the oldprocess, wasreflected bythe high level of
rework associated with changesand the numberof
crises. To correctthis deficiency in the new process, it
wasnecessary to determine wherethe communication
wasbreaking down. Mer manufacturing washalted
several times, it became painfully obvious that the orga­
nizations designing changesand the other product-line
development organizations werenotcommunicating
properly. The control teamssolved this problem byhav­
ingrepresentatives from every product lineparticipate in
the newchange-control process. Control teamsboth
improved communication andgave direction to allthe
organizations involved in the change-management pro­
cess.This madethe whole processmoreefficient,
becauseeachorganization received whatit required to
complete its work.

Implementation
Implementing the newprocedure wasslow, tak­

ing many months. The timewasneededso the process
owners could negotiate someofthe finer details ofthe
process, and educate andconvince the design organiza­
tionsofitsvalue. Theyalso completed the administrative
details ofthe procedure to simplify its use.

Immediate Implementation. The initial proposal for
the newprocesspresented the framework and included
allthe keyconcepts: common documentation, control
teamsto coordinate andtrack modifications, formal
requests, andapprovals. The organizations agreedthat
the framework wassound, but theyfelt mucheffort was



stillneeded on the detailssurroundingthe concepts, par­
ticularly the documentation. All the organizations involved
in the change process accepted the control-team concept
as proposed. It waseasy to incorporate, since informal
controlteams were present in the old process.

After manyhours ofnegotiation betweencusto­
mers and suppliersfromthe various product­
development teams, the process ownersproduced
severaldocumentation templates. The participants
agreed on a format that met allthe requirementsand was
acceptable to everyone. The resultingdocumentation
wasa "synthesis"of the best of the old documentation
used by System75and System85.

Education. The education effort focused on the
designand development organizations, because they
were the most affected by the enhancements. The educa­
tionwasvaried. Largegroup presentationswere made to
explain the basicenhancements, their impact, and the
justification. The process ownersexplained the details,
alongwithsupporting references, in smaller, informal
sessions.They sometimesheld these smallermeetings
one on one, in part to influence the skeptics.

Gaining buy-in. Convincing users of the impor­
tance ofthe newprocess wascritical. Amandate by upper
management alonewasunacceptable; the staffhad to
understand and believe in the newway to handle change
management. The confusion caused by using the old pro­
cess convinced everyone of the need for a newpro­
cedure. Consensus that the newproposal would solve
the problemswas more difficult to obtain, but it was
essentialto gain the cooperation ofallorganizations.
This agreementwasbuiltby involving customers and
suppliersin the negotiations.

Process Flexibility. The organizations involved
recognized that the newprocedure would need to evolve
as their requirementschanged.They tried to avoid mak­
ing the change-management procedurean obstacle as
surroundingprocesses and subprocesses unfolded. Ini­
tially, each productwasassigned a process owner.
Becausethe ownerswere actively involved in the control

teams and were closeto the process, they could identify
obstaclesand remove them quickly. Userswere encour­
aged to voice their concerns and pinpoint areas inwhich
problemswere likely to occur.Finally, the processown­
ers working withthe control teams were empowered to
makeappropriate changes.

Results
After the newprocesswasintroduced, change

management wasbrought under control. Improved docu­
mentation, such as the DCLs, has resulted in reduced
product-development intervals, more thoroughtesting,
and a better product. The newdocumentation provides
consistentinformation and enough detail to satisfy all
users; this is reflected in the positive response ofsup­
pliersand customers.

Quantitative Results. The newprocesshas
reduced the time between initiating a change request and
releasingthe change to manufacturing. The most signifi­
cant reduction has been in the testing interval. In high­
priority cases, the control teams havedistributed the DCL
using electronic mail, builtthe models, and begun test­
ing,allon the same day. The test organizations can begin
testing simultaneously in severallocations.

Becausedocumentation is now delivered on time
and other organizations respond to it quickly, manufac­
turing changes can be implemented fasterand with more
confidence. Manufacturing has not had to stopdelivering
anyproducts sincethe newprocesshas been in place.
The time interval fromidentifying a problem to releasing
a change in manufacturing nowtakes as little as five
days, although typical intervals are longer. The level of
communication throughout the processhas improved,
and discussions held earlyin the processhaveproduced
a higher-quality productwithfewer revisions.

Simplified Planning and Coordination. Although the
organizations haveexpanded their planning and coordi­
nation roles, they havealsosimplified them enormously.
After the RFA and DCL are distributed, the appropriate
testing organizations automatically take action. The
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control teamsset the interval for approval afterconsider­
ingthe urgency ofthe changeand the testingrequired.
The control teamsalso review the approval interval before
it is established andconvene weekly to evaluate progress
toward meeting the approval date. The combination ofan
approval interval and improved coordination has elim­
inated many problems inherentin the oldprocess.

In the past, the designerwasresponsible for
ensuring that the changeswere tested to the degree
necessary for their applications. Anadvantage ofthe new
process is that the control teamsrelayinformation about
changesto the other design organizations, who in tum
decide on the level oftestingthey require. This helps
product teamsidentify potential problems earlierin the
process. Mostproblems are now uncovered in the lab,
not in the field.

Improv.d T.sting. The DCLdescribes to the test
organizations allthat is known abouta changeso they, in
tum, can determine which tests to conduct. The solved
problems and recommended testingscenarios are detailed
in the DCL;unsolved problems are also included to alert
the test organizations ofpotential test-case failures.

The DCLhas become such a valued part ofthe
change-management processthat testingwill notbegin
until one is available. Now, whenproblems are uncov­
ered duringtesting, a clearcommunication pathexiststo
the developer and the other organizations.

Communication Tools. Implementing the change­
management processrequiresthat control teamstrack
the DC18acrossproducts as well as their internal prog­
ress within a product. The design organizations have
found that the mosteffective way to communicate design
changesis to have the common-hardware control teams
and the product-control teamstrack the DC18. Currently,
all DC18active on anyproject are discussed weekly in
common-hardware control-team meetings. DC18are also
tracked internally by product-eontrol teams, who regu­
larly report the status andanyrequired actions, such as
testing, to the affected organizations.

To trackDC18effectively acrossprojects, the
common-hardware control teamestablished a database
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containing allDC18. The information in this database has
served as the meeting notesofthe common-hardware
control team. Aschangesare completed, theyare marked
"inactive" in the database andare usedforhistorical pur­
posesandmetrics. The database flags problems discov­
ered during testingandalertsthe organizations involved.
Ifproblems necessitate additional changes, otherorgani­
zations stoptestinguntil a newDCL is written. Thishas
allowed the testing organizations to conserve resources
andto become moreefficient.

Enhancing the Process
The processdescribed in this paperis ongoing

andhas been subject to revisions andenhancements. As
the need arises, the process owners revise sections of
the DCLandRFA and update the templates. Standard tem­
plates enable users to maintain consistent documentation
throughout the process.

PQMI. ThroughPQMI, design organizations con­
tinueto refine the currentprocessandlearnmoreabout
customer requirements. Results showthat the new
change-management processis beingused as expected,
has improved overtime, and that customer requirements
are beingsatisfied. The process owners will continue to
addressdeficiencies andnewrequirements on a con­
tinuing basis.

Effect on Oth.r Proc....s. The newprocess has
worked well enough to encourage similar activities in
other areas ofthe DEFINITI Communications System
development organizations. Using PQMI techniques,
these organizations are reviewing nearly alltheir
processes to learnmoreabouttheir customers' needs
and to improve the processes.

Conclusion
The organizations that developed the DEFINITI

Communications System replaced an inefficient change­
management process with one that provides more effec­
tive communication and implementation ofchanges to
common hardware in allthe product lines. The process
owners identified requirements byapplying the



customer-supplier model, and then evaluated and
reshapedthe processto manage designchangesmore
effectively. The product-development organizations now
havea better communication pathamong allthe organi­
zations involved in the designandmanufacture ofthe
various product lines, both within and acrossproducts.
Placing high emphasis on customerrequirements has
increased both the customers' and suppliers' satisfaction.
This emphasis also has reducedproduct-development
intervals and improved the quality oftheir products.
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