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Thispaper provides an overview to the theme ofthis issue, the software­
development process; Le., the integration ofpractices, technology, and plat­
forms into an environment for the development ofsoftware products. With a
well-defined software-development process, an organization canoptimize its
development intervals, minimize costs, andmaximize performance. Inthis
paper, we describe the work going onin some AT&T business units to
define andimprove the process ofsoftware development and, thereby, shor­
ten the time to market for products andimprove product quality. Inparticu­
lar, we focus ontwo projects thatprovide mechanisms organizations can
use to achieve and measure improvement in theirsoftware-development
processes. Thesemechanisms emphasize the process and its components.
By using these mechanisms, a software-development organization can
choose the most appropriate practices, technology, andplatforms to support
itsprocesses and measure the results ofusing these choices. Thus, the
organization canquickly become process focused andreap the benefits of
this approach to software development.

Introduction
An artisancreatesa mosaic by arrang­

ing colored tilesto form a picture. Whenyou
standcloseto the mosaic, yousee the individ­
ual tiles, not the image. Butas youmove
away, the edges ofthe tilesbecome less obvi­
ous and integration ofthe image takes place.

The software-development processis
muchlikea mosaic. It is the integration of
practices, technology, and platforms to form
an environment for the development ofsoft­
wareproducts. Byitself, each practice, tech­
nology, and platform has value. Butwhen
practices, technology, and platforms are inte­
grated, theirvalue to the development com­
munity is multiplied several fold. (A practice is
a recommended way ofdoing a task,while a
process is the set oftasks to be donethrough
practices. Technology is the methodapplied to
achieve execution ofa practice or a process,
and maybe an algorithm, tools, or methodolo­
gies.Platforms are the architectural frame­
workwithin which webuild products. A plat­
form is usually instantiated by software

systemsand intersystem communications.
Panel1defines acronyms and termsused in
this paper.)

Witha well-defined software­
development process, an organization can
beginto optimize software-development inter­
vals, minimize costs,andmaximize perfor­
mance. Experience inAT&T with usinga pro­
cess approach to software development has
demonstrated that substantial improvements
in interval, costs,and product performance
canbe achieved. Throughbenchmark studies
conducted in 1989 and 1990, several AT&T
businessunitscompared their speedin devel­
oping software againstthat ofbest-in-class
companies. 1 These studiesshowed the busi­
ness unitswhereto focus attention to improve
their software-development processes.

Byapplying a newprocess forintro­
ducing a newproduct.f AT&T's Operations
Systems businessunitfocused the entire
organization's effort on developing software
morequickly and improving software quality.
Asa result, the average interval from identifi-
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Panel 1. Abbreviations, Acronyms, and Terms

3DFS - a three-dimensional file systemformanaging
software modules

ASCC - AT&TsAdvanced Software Construction
Center, located outsideRaleigh, NorthCarolina

best current practice - a collection ofAT&T workpro­
ceduresand practices that are considered the most
effective forperforming a task or process

CASE - computer-aided software engineering
currentengineering - the ability to maintain and

enhanceexisting software
ISO - International Organization forStandardization,

Geneva,Svnaerland
ISO 9000- an international standardthat requiredsup­

pliersto document their development processesand
certify that they are following those processes

life cycle - the life ofa productor service; startswith
the initial concept for the productor service, and
ends with its extension or replacement by a newer
productor service

methodology - the processes, metrics, and documen­
tation developed for a particular task or technique

nmake - a UNIX systemtoolfor maintaining and
updating multifile programs

NPI- newproductintroduction
platform - the architectural framework within which

cation ofa customerneed to delivery ofan Operations
Systems producthas been cut in halfin less than two
years. (We refer to such intervals as the time to market.)

Similarly, AT&T Business Communications Ser­
vices has developed a fast-decision process! that expe­
ditesthe execution ofkey decision points, so decisions
andagreementcanbe reachedquickly. This process­
oriented methodology provides computer-supported
quality toolsandmethodsthat helpan organization
selecta courseofaction andgenerate the necessary pro­
jectplans and schedules, proposals for newproducts or
services, or requirements-design documents.

Also, AT&TsSwitching businessunithas devel­
opeda set ofprocesses, called quality gates, that help it
objectively manage andmeasurethe quality ofthe output
ofeachphase ofthe development process. Quality gates
specify the entryand exitcriteria foreach phase ofa

webuild products; usually instantiated bysoftware
systemsand intersystem communications

policy - the mandate that certain processesbe used
practice - a recommended way to accomplish a task

(also see best current practice)
process- the set oftasks to be accomplished through

practices
SDE - software-development environment
SEI- Software Engineering Institute, a federally

funded researchcenter
STC - Software Technology Center; located at AT&T

Bell Laboratories facilities in Columbus, Ohio, and
in Middletown (Red Hill), Liberty Comer, and Mur­
rayHill in NewJersey.

strategic directions - in the context ofprocessdesign,
the objectives (interms ofcost,performance, inter­
val, and customers) forwhich the processis being
optimized

timeto market- interval from identification ofa custo­
mer need to delivery ofa product

quality gates- define specific entryandexitcriteria
for eachphase ofproductdevelopment anda set of
metricsto ensure that productquality is satisfactory

technology - the method applied to achieve execution
ofa practice or a process; maybe an algorithm,
tools, or methodologies

product's development and define a set ofmetrics to
ensure that the product's quality is satisfactory.

All these techniques-i.e., the new-product­
introduction process, the fast-decision process, andquality
gates-emphasize efficient and effective decision making.

In addition, the benchmarking studieshave led
someAT&T businessunitsto reorganize theirproduct
development personnel intomultifunctional, small
teams.4,5 Underthis organizational structure, the key
people with the requisite knowledge worktogether
within, rather than across, organizational entities. Asa
result, the multifunctional, small-team structureallows
decisions to be mademorequickly andaccurately than
with conventional organizational structures.

Other studieswereconducted to compare
AT&Ts productquality to that ofbest-in-class compa­
nies. These studiesshowed that our quality efforts were
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(8)

Process = ~ (practices + technology +
people + platforms)

Figure 1. The chal­
lenge for AT&T's
business units is to
improve process
capability within the
context of an embed­

ded base of people,
practices, technol­
ogy, and platform
capabilities. (a) Here,
process is defined
within this context.

(b) Relationship of
these elements for
next-generation
software-development
techniques. Listed are
the areas of concen­
tration for improving

software productivity.

Technology

-Appucatlon generators
-Artificial intelligence
-CASE
-Languages
-transtators and
compliers

Platforms

-Common architecture
-Operating systems
- Reuse libraries
-Software-development
environment

-Standard interface

Practices

-Archltecture reviews
-Business cases
-Commitment process
-Inspections
- Project plans
-Structured design
-Testing methods

(b)

aimed at defect repairrather than defect prevention.
From these observations, AT&T has developed the con­
ceptofbest current practices. Abest current practice is a
collection ofAT&T workprocedures and practices that
are considered the mosteffective forperforming a task
or process. Such practices have been judged byAT&T's
expertpractitioners in hardware and software develop­
mentto have moreQuantifiable benefits than other meth­
ods.The best currentpractices have widespread applica­
bility throughout AT&T.

ThisAT&T Quality thrust has led to the devel­
opment ofsuch best current practices as software
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architecture validation, hardware inspections, code
inspections, project-management audits, and the
hardware-design checklist.

Onechallenge that product developers face in
AT&T is to improve processcapability within the context
ofan embedded base ofpeople, practices, technology,
andplatform capabilities. Figure la defines process within
this context.

Asa first step to meet this challenge, Project
MOSAIC inAT&T Bell Laboratories createda process­
asset library that capturesand integrates the knowledge
aboutpractices, platforms, andtechnology into an



overall software process.
In parallel with the effort to createa process­

asset library aboutour currentprocesses, AT&T is also
working on a project, called "Silver Bullet," whosegoalis
to achieve radical improvements in product-development
intervals. Project Silver Bullet involves the creation ofa
neworganization that is specifically designed to execute
highly advanced processes.

This paperwill focus on the effect that a process
approach has on software development and the major com­
ponents (Le., practices, technology, and platforms) ofsuch
processes. Wewill alsodiscussProject MOSAIC, which is
aimed at deploying current best-in-class processesto all
AT&T businessunits, and Project Silver Bullet, which is
aimed at providing a next-generation environment for the
development ofOperations Systems products. Bothpro­
jectshavetried to capitalize on the benefits ofthe process
approach by integrating the major components ofpro­
cesses.The other papersin this issue describe specific
initiatives that are an outcome ofthis processfocus.

Need for a Process-Engineering Discipline
AsAT&T faces increasing competition in all

marketsand moves toward a stronger international pres­
ence,twofacts havebecome clear. AT&T's processes
and people are whatwill differentiate it in the market­
place, and the realcompetition lies in the effectiveness
ofthese processes.

The leadersofAT&T's businessunitshaveset
objectives that are focused on:
- Reducing product-development costs
- Increasing productquality
- Decreasing producttimeto market.
To achieve these objectives, AT&T has moved from
beinga technology-focused organization (where technol­
ogywasused to drive practices and platforms) to becom­
ing a process-focused organization (where the processis
supported by practices, technology, and platforms).

Several processstandardsare alsoemerging in
the industry, both domestically and internationally, and
AT&T must conform to them if it expectsto sellproducts
and services that compete successfully inglobal markets.
These standards, particularly the International Organiza­
tionforStandardization's ISO 9000 standard" and the Soft­
wareEngineering Institute's (SEI) processmaturity lev­
els,? requirecertification ofboth the effectiveness ofa

company's quality-management systems andthe docu­
mentedevidence that these systems are beingexecuted.
IfAT&T is to use these standards, then highly efficient
andmeasurable processesare not only necessary for
compliance but, evenmoreimportant, makegood busi­
ness sense.

How canAT&T's organizations achieve the nec­
essaryprocess-engineering focus? First,weshould apply
management-control techniques to allprocesses. Just as
wemanage our product development, wealso need to
manage our processes. Weneed to define, document,
measure, and optimize these processes. Weneed to look
for inefficient processsteps andeliminate or reengineer
them.Weneed to analyze the processes and lookfor
areas ofimprovement to achieve higher levels ofquality
andfurther interval reduction.

Second, weshould bringbest-in-class practices
to bear on optimizing the processes. Wewantto find the
best-in-class practices within AT&T andfrom compara­
tive studiesoutside the company. Weneed to apply those
practices that are appropriate forparticular projects or
businessunitsthroughthe knowledge gained from our
processanalyses.

Third,weshould insert technologies that helpus
execute andautomate the practices. Wewantto choose
the right toolsforthe joband integrate them into a devel­
opment environment. Wewantto capture our repeatable
workin platforms that maximize the reuse ofcompo­
nents and the underlying software.

Finally, weshould educate our people, so that
they use the processapproach effectively. Theyneedto
understand the newprocessesandthe practices, technol­
ogy, and platforms that supportthe processes. And, they
need to understand the cultureto get the realbenefits
these initiatives haveto offer.

Components of the Process
Figure Ib shows the relationship among the

practices, technology, and platforms.
The practices include AT&T best currentprac­

tices, as well as other best-in-class practices for develop­
ment. Bestcurrentpractices coverthe entiresoftware­
development life cycle, emphasizing notonly product
development but also interaction with andcommitment
to our customer. In this issue, onebest currentpractice
on analysis and design techniques is discussed in detail
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Figure 2. The Project
MOSAIC process-asset
library functionally cov­
ers the entire product­
development life cycle.
(a) The process model's
overall structure illus­
trates the parallelism.
To derive the functional
areas, the Project
MOSAIC team examined
the key roles in devel­
opment, independent of
time and order. (b) A
process-engineering
support service helps
projects use the
process-asset library
effectively. By using the
library's accumulated
knowledge and the
results of process
assessments, a project
creates an action plan
with specific, recom­
mended practices,
technology, and plat­
forms.

in the paperbyKathleen Culver-Lozo andVicki Glez­
man." Business practices that are beingfollowed in the
new-product-introduction processare covered in the
paperby George Arnold and MarkFloyd.2

Platforms are used to capturerepeatable work
andallow maximum reuse ofboth technology and prod­
ucts.Asoftware-development platform is critical to help
integrate AT&Tsdevelopment tools within a seamless
environment.

Aproduct platform contains software that canbe
reusedfrom one product to another. Because product
platforms reducethe amount ofnewsoftware that needs
to be developed for an application, they also reducetest­
ingcycles by providing field-tested software components.
In this issue, the paperby Roger Becket al. discusses'' a
platform geared toward transaction-based network man­
agement andoperations-systems software.

Technology (ortools) supports the execution of

the processes. Some ofthese technologies are or have
been createdthroughAT&Ts research efforts. Exam­
plesofsuch tools are:
- C++, a language developed atAT&T Bell Laboratories

forobject-oriented programming. 10 (C++ is a descen­
dantofthe C programming language, which was also
developed at AT&T Bell Laboratories.)

- nmake and 3DFS, UNIX® systemtools formanaging
and controlling changesto software modules. (UNIX
is a registeredtrademark ofUNIX System laborato­
ries, Inc.)

- C5, a language forexpert-system development. 11

Other technologies are commercial tools, such as CASE
(computer-aided software engineering) forcollecting
customer requirements.8

In this issue, the paperby Cecilia Castillo, Eliza­
beth Flanagan, and Nancy Wilkinson provides'! more
information aboutobject-oriented techniques. The paper
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by Glenn Fowler, Jim Humelsine, and CarlOlson dis­
cusses-" the configuration-management subprocess and
supporting technology, including nmake and 3DFS.The
paperby Kathleen Culver-Lozo andVicki Glezman
describes" howthe results ofCASE studiesare being
used to improve processes.

Currentresearch on software practices and
technology is discussed in the paperby Dave Belanger,
EricSumner, Ir., and PeterWeinberger in this issue.14

Project MOSAIC Process-Asset Library
To achieve repeatability inAT&Tsprocesses,

the ProjectMOSAIC process-asset library will be used to
collect and integrate the best processesfrom the activi­
tiesgoingon in the AT&T businessunitsand in indus­
try.This library will then be used to spreadthat knowl­
edgeto other projects through best current practices,
technologies that enableprocessexecution, hand­
books, and training courses.

The library's contentsare also a mechanism for:
- Accelerating the rollout ofinnovation throughclose

cooperation with the AT&T BellLaboratories
research organizations

- Providing test beds ofnewtechnology
- Assessing the effect ofnewprocesseson product-

development intervals and costs.
The Project MOSAIC process-asset library func­

tionally coversthe entireproduct-development life
cycle, including businessplanning, documentation, and
development. Figure2areflects the overall structure
anddemonstrates the parallelism that existsin product
development. (Forexample, businessplanning runs
concurrently with the software-development life cycle.)
To derive the functional areas identified in the diagram,
Project MOSAIC examined the keyroles involved in soft­
ware andhardware development, independent oftime
and order. For example, delivery andsupport would
include the designtransferandmanufacturing required
forhardware, as well as customerdelivery and support
ofboth hardware and software.

An important objective ofthe library is to show
howprocessescanbe integrated andused in a consis­
tent way throughoutthe life cycle. For example, the
processes, practices, and tools used to collect customer
requirements shouldbe compatible with the testingand
verification processes, so that testingwould become a
natural extension ofcustomerrequirements.

Asecondobjective ofthe MOSAIC process-asset
library is to maximize the commonality acrossprojects.
Thus, the company capitalizes on the lessonsweare
learning whenallprojects use the common processes,
yet processescan still be customized for eachproject
based on the needs ofits customers.

The library describes the use ofa software­
development environment (SDE), which promotes
repeatability by integrating both tools andpractices. The
software-development environment identifies whenand
whatbest currentpractices should be used,and imple­
mentsthem with the tools to supporteach phaseofthe
life cycle. The research organization also plays an impor­
tant roleto bringnewadvances (i.e., innovation) in pro­
cesses andtechnology to this environment.

AT&T has a longhistoryofusingauditsand
reviews as tools to improve development processes. We
have evolved these methodologies, andstandardized and
customized the assessmentinstruments. Many projects
routinely use project-management audits to improve
their development planning andmanagement. Many
AT&T businessunitsare participating in process assess­
mentsto evaluate their processesagainst industry and
AT&T benchmarks to identify gaps. The assessment pro­
cess provides comparative information on many aspects
ofthe development processto helpthe businessunits
assignimprovement priorities.

While the business unitsworkon initiatives to
improve their development processandclosethe gapsin
their assessedprojects, the Project MOSAIC process-asset
library is beingused to consolidate the lessonslearned
foruse acrossAT&T. Examples ofinitiatives that have
been addedto the library include:
- The quality-gates methodology from the Switching

businessunit
- Reusable assets and platforms from the Operations

Systems businessunit
- Robust testing15 andthe fast-decision process" from

AT&T Business Communications Services
- Development test methods from AT&T Global Busi­

ness Communications Systems.
Some ofthese initiatives (for example, development test
methods) havebecome best current practices.

The contents ofthe Project MOSAIC process-asset
library are sharedwith the businessunitsthrough
handbooks, best currentpractices, software-development­
environment tools, and services to helpprojects use the
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processeffectively. Asa result, users ofthe process-asset
library in the AT&T businessunitscanget a consistent
set ofpractices and tools, togetherwith training, to
improve the repeatability and quality oftheir processes.

Anewjobfunction-process engineering-is
part ofthis newapproach to software development. A
processengineerfocuses on understanding available
practices, platforms, and technology to develop an opti­
malsoftware-development process. The optimization is
based on a set ofrequirements, such as the interval,
cost, andperformance objectives.

Business unitshavebegun to establish process
groupsto perform the newprocess-engineering tasks.
These groups are usingbest currentpractices, plat­
forms, and technology innovation to apply that knowl­
edge to their projects. These groupscan helptransfer
the processadvances to lineorganizations.

Aprocess-engineering service (Figure 2b) is
available to helpprojects use the process-asset library
effectively. With this service, a project can use the
library's accumulated knowledge and the information
obtained through processassessments to create an
action plan with specific, recommended practices, tech­
nology, and platforms. Sucha plan helpsprojects at
their specific maturity level andlife-cycle stage.The
plan will measurethe resultsofapplying particular prac­
ticesand technology against the project's business
goals and evaluate the effectiveness ofapplying the rec­
ommended practices and technology.

Project Silver Bullet
Projects had shortenedtheir development inter­

vals throughapplication ofthe Project MOSAIC process­
asset library. However, the leadership ofthe Operations
Systems businessunitwanted evenshorter intervals,
levels well beyond the capability ofeventhe best-in­
classcompanies. Therefore, a newteam, called Project
Silver Bullet, had been formed in September 1990 to
lookfor innovative ways to achieve an SD-percent reduc­
tioninAT&T's time-to-market cycles by 1995.

To achieve this goaland other,more immediate
goals (i.e., a 44-percent interval reduction in 1992), the
teamchosea completely process-driven approach, cou­
pledwith a neworganization designed to executethe
Silver Bullet processes. The processapproach enabled
the Project Silver Bullet teamto:
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- Identify (and, if needed, design anddevelop) practices,
technology, andplatforms thatwereoptimized for our
specific domain (i.e., Operations Systems products
and services) andobjectives. (In addition to its time­
to-market goals, the Silver Bullet teamhad cost and
performance goals.)

- Apply a long-term, scientific approach to interval
reduction. The teamcould baseline, measure, and
improve the process. To baseline a development pro­
cess, allaspects ofit wereidentified including execu­
tionparameters, such as the timeneeded to execute
the process. Thus,wecould measure the development
processandeliminate, automate, or replace aspects of
it with more efficient approaches.

- Consider additional dimensions such as culture, staff,
and training. New ways ofdeveloping software require
newways ofdoing business. Thus, existing organiza­
tionsmay need to changetheir traditional business
methods.

With the goallevels oftimeto marketin mind, the team
chosean organizational revolution to support the process
approach. Specifically, a process-engineering teamwas
formed to design and measurethe processes that Project
Silver Bullet would use for software development. In addi­
tion, a neworganization, the Advanced Software Construc­
tionCenter (ASCC), wasset up to apply these processes to
Operations Systems products to achieve Project Silver
Bullet's interval, cost, and performance objectives.

The process-engineering teamand the Advanced
Software Construction Centerare organizationally and
geographically separated. (See Figure 3.) The Advanced
Software Construction Center, which opened in
July1991, is located outside Raleigh, NorthCarolina. The
process-engineering function is partofan overall effort
within the Software Technology Center (STC) to support
Project Silver Bullet. The Software Technology Centeris
located at AT&T Bell Laboratories facilities in Columbus,
Ohio; and in Middletown (Red Hill), Liberty Corner, and
Murray Hill, New Jersey. Processengineering forPro­
jectSilver Bullet is at the Red Hill facility.

Figure 3 reflects the separation ofprocess engi­
neeringfrom product development. The Software Tech­
nology Centerprovides platform, technology, and pro­
cess capability to the Advanced Software Construction
Center, which uses this capability to develop Operations
Systems products to meetcustomer commitments.



Figure 3. Structure of Project Silver Bullet. Pro­
cess engineering and product development are
separate. The Software Technology Center
(STC) provides platform, technology, and pro­
cess capability to the Advanced Software Con­
struction Center (ASCC). The STC defines the
process architecture and platforms to support
process execution. The ASCC executes the
processes and application and development
environment platforms to develop Operations

Systems products. It also gives the STC feed­
back about possible process Improvements.
Jointly, STC and ASCC teams collect and review

the execution data.

Processes

STC

Process
engineers

Platformand
reusable assets

Platform
providers

Technology

Technology
providers

Customer .,}__..... Delivered
needs and ---i,.' ,;:/'f\lSpC",: product

requirements

The Software Technology Centeris responsible
forestablishing the overall processarchitecture and the
platforms to supportexecution ofprocesses, andfor
exploiting processbreakthroughsas they evolve. It deliv­
ers processesand the application and development envi­
ronmentplatforms to the Advanced Software Construc­
tionCenter. The Advanced Software Construction Center
is responsible for executing the processesto develop
Operations Systems products andforproviding feedback
on opportunities for processimprovement. Jointly, the
two teamscollect and review the execution data.

The Advanced Software Construction Center
opened its doors 10monthsafterthe Silver Bullet team
wasformed. In those few months, processesto meet the
1992 interval objectives had been designed, a sitefor the
centerhad been found, and staffto fit the processeshad
been recruitedandhired.The process-engineering
groupfocused, in tum, on processdesign, execution, and
improvement. Before it could produce the complete set
ofinformation requiredto constructan appropriate pro­
cess flow, the groupneeded to knowwho would be using
the information. It alsohad to assess the individual needs
ofthese consumers. Specifically, the analysis showed
these consumers are:
- Process engineers whomustdefine, track, and improve

the processes
- Managers at the Advanced Software Construction Cen­

ter whomust manage projects (i.e., schedules), and
hire and train staff

- The staffofthe Advanced Software Construction Cen­
ter who must use the processes

- Providers oftools, platforms, andpractices to support
the Silver Bullet processes.

Now that it had identified the consumers, the
process-engineering groupcould address their informa­
tionneeds.It had to choosefrom among these needsthe
set ofprocessinformation that would fully define the
Advanced Software Construction Center's software­
development process. For example, the center'sman­
agers need to know whom to hire (e.g., a staffmember
with a Bachelor ofScience degreein computer science)
andwhattraining would be appropriate for that person
(e.g., a unit-test course). The center's staffmembers
need to understand whattasks theyare responsible for,
whento start a job,andhowto know it is finished. The
processengineersneed to understand howmuchtime
currently is neededto complete eachtask in the time-to­
marketcycle before theycan do anything to shortenthe
overall interval.

These "views" ofthe processwerecollected and
the information used to optimize and improve the pro­
cess.Training needs could be organized intoa curricu­
lumforallcenterpersonnel or for individual staffmem­
bers.Adevelopment-environment platform (i.e., the inte­
grated software-development environment) addressed
technology or toolneeds. The AT&T BaseWorxrM appli­
cations platform? supports the platform architecture of
the Advanced Software Construction Center.

After the Advanced Software Construction Cen­
ter opened inJuly1991, the staffmemberswentthrough
fourmonthsofextensive training aboutprocesses, the
BaseWorX application platform, andthe software-
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Figure 4. Process definition and improvement.
The staff at the Advanced Software Construc­
tion Center partners with the process engineers
to continuously improve the process. To define
a process, they rely on engineering principles
(e.g., stored knowledge and methods such as
structured analysis), the tools and platforms
captured in the Project MOSAIC process-asset
library, and strategic directions (l.e., cost, inter­
val and performance objectives). Feedback adds
value to the asset library.

Platform and
reusable
software

Strategic
directions

-Feedback

development environment-all part ofthe curriculum
plan. Following the training phasecamea "shakedown"
phaseduringwhich the staffmembersexecuted aspects
ofthe processeson a mock-up Operations Systems prod­
uct.This processshakedown permitted the improvement
mechanisms to be established and tested.

Akeyelementofthe processshakedown was
the improvements that were identified and then incorpo­
rated into the processesand supporting platforms. The
objectives ofthe process-improvement activity were to
gainrigor and clarity in the processes, improve platform
capabilities, and reduceintervals.

Figure4 illustrates the processdefinition and
improvement activities. The staffat the Advanced Soft­
wareConstruction Centerpartnerswiththe process
engineersto continuously improve the process. To facili­
tate communication between both groups, the processes
havebeen put underconfiguration-management control,
a strategythat has traditionally been applied to product
development. Thus, allmembersofProject Silver Bullet
participate in the identification ofpotential problems, and
participate in their resolution as well.

Whenconfiguration management is applied to
a process, attention focuses on the problems the staff
membersmayencounter duringproject execution. Other
dataare alsocollected andanalyzed to identify needed
process-improvement activities. Asprojects are exe­
cuted,daily timereportsare collected from each person
and then analyzed to see:
- How well the estimated staffhours matched the mea­

sured hours
- How muchtimeis beingexpended on overhead (i.e.,

on tasks not associated with execution ofthe process
that is beingassessed) and on rework.

Whenan activity's measured hours exceedthe estimate,
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that activity is evaluated to see if it is overly complicated
and, thus, a candidate forprocessimprovement.

To date, the Advanced Software Construction
Centerhas applied the Silver Bullet processes to two
products:
- Anexpert system. The center has met its firstcus­

tomer delivery ofthis productwithin the interval
objectives.

- Abilling system that is scheduled for delivery in early
1993, and is currently in the architecture phaseof
development. This project is meetingits individual
task objectives.

Asa resultofthe initial processshakedown andthe
execution ofthe processesforboth products, morethan
200 processimprovements havebeen identified and
implemented.

Project Silver Bullet is aptly named. Fred Brooks
first used the term" to pointout that no"silver bullet"
(i.e., a single technology) can slayall"werewolves" within
software development. Project Silver Bullet is consistent
withthat view. The breakthroughs will be achieved
through integration ofthe practices, technology, andplat­
forms; the application ofprocesscontrol; andcontinuous
improvement throughprocessengineering.

Conclusion
This paperhas discussed the impact that pro­

cesses haveon software development and the shiftfrom
a technology focus to a processfocus in someAT&T
organizations.

The Project MOSAIC process-asset library has
been used to capture best-in-elass knowledge about
software-development practices, platforms, andtechnol­
ogyboth within and outside AT&T. The library also pro­
videsmechanisms fordeploying the knowledge.



Project Silver Bullet has builton this knowledge
to design a next-generation environment for software
development. Akey elementofthis environment is the
partnering ofthe process-engineering teamand the staff
membersofthe Advanced Software Construction Center
to identify processimprovements duringthe develop­
mentofproducts. Someelements ofthe Silver Bullet
processeshavealready been incorporated in the Project
MOSAIC process-asset library. This givesother organiza­
tions the opportunity to gainthe knowledge beingcap­
tured in Project Silver Bullet.
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