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ASCC: The Impact of a Silver Bullet

The AT&T Network Systems Silver Bullet Project. launched in August
1990. represents a major breakthrough in software engineering. It opti­
mizes and accelerates the software development process by incrementally
improving business. organizational. and technical processes usedby the
Operations Systems (OS) Business Unit. InJuly 1991 OS opened the
Advanced Software Construction Center (ASCC) to define and implement
an organizational and business modelbased on the Silver Bullet processes
and toexpose the model to thestressesofdeveloping products for OS.
Since then, the ASCC has developed more than 14 products, achieved
International Organization for Standardization (ISO) 9001 certification, and
reduced itsaverage product interval from 25to 15 weeks. It has also been
evaluated as one ofthe top three software organizations inAT&T, based on
software process assessments. All this was achieved while keeping its costs
one-third lower than the rest ofthe business unit The application ofthe
Silver Bullet processes to the OneOS Change Program-an AT&T initiative
tocreate an integrated set ofOS assets thatcan be delivered as an integrat­
ed product offering-illustrates the applicability ofthese processes tolarg­
er,more complexsystemsand organizations.This paper traces the evolu­
tion oftheASCC,describes how it operates today, and provides current
measures ofthe interval and quality ofASCC software development.

The Sliver Bullet Concept
TheSilver Bullet Project was

launched inAugust 1990 by the Operations
Systems (OS) Business UnitofAT&T
Network Systems to optimizeand accelerate
thesoftware development process.The
vision ofSilver Bullet became the missionof
the AdvancedSoftwareConstruction Center
(ASCC): to significantly reduce the develop­
ment interval. improve thequality, and
reduce the cost ofa new product.TIle
method chosen to achieve this vision uses
processes thatcan be baselined, measured.
and then improved.Toensure proper focus.
two organizations were chartered-one to
developthe process and the other to execute
it. The desired outcome was a reduction in

the costofproducingcompetitive products.
Students ofsoftwarewill recognize

one ofthe influences onthe ASCC philosophy.
Frederick P. Brooks. [r., who used theterm
Silver Bullet in hisnowfamousarticle "No
Silver Bullet Essence and Accidents of
Software Engineering." Brooks said:

There are no silver bullets forslaying the
werewolves that plague effo rts to build
software which is. by its nature. abstract.
complexand infinitely malleable. Look
instead. for incremental gains in strategies
fo r reuse, requirement definition,acceler­
ated prototyping. more organicapproaches
to "growing" software, and-always- nur·
turingcreative talent.'
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Although this W35 one> starting point ior theevolu­
tion oi projectSilver Bullet, other models were also used to
putthe Silver Built'! vision into practice>. The Software
Engineering Institute tSEn provided a model ior measur­
ing successive levels of maturity in adevelopmentorganiza­
tion.' and Peter M,Senge defined a model iorthe learning
organization.'

The Silver Bullet project teamat the Xetwork
Systems aswere not looking for a single"silver bullet"
with a short-term solution to the problem. Rather. they
were seeking an evolutionary, perhaps even revolutionary.
solution thatcould change. adapt and improve with the
maturity and capability ofanorganization, andwith rapid
technological changes inthe marketplace.

A Brief History. The blueprint for initiating the
Silver Bullet projectwithin the corporate culture of
Network Svstems was thework of Dan Stanzione, then
presidentofas.David Stone. who succeeded him as presi­
dent, also saw the value ofthe Silver Bullet program.To
furtherthiswork, he created the OneOS Change Program
in theastointroduce high-level engineering rules to inte­
gratedproduct offerings andto implementa software
development process.TheASCC plays a key role in this
process bycontinually providing its insights andresultsto
OneOS and to other AT&T organizations.

TheProcessEngineering Group oftheSoftware
Technology Center (STC) was chartered inAugust 1990 to:
- Select a set ofbest currentpractices,
- Define a software development environment,
- Choose a platformfor software reuse,
- Establish measurement benchmarks, and
- Define templates for ongoing process engineering.

At thesame time, theASCC was established in
Cary, North Carolina-in partnership with theSTC-to use
the deliveredprocesses tobuild as productsand provide
"real-world"feedback onthe processadaptability andper­
formance necessaryfor continuous processrefinement As
theASCCevolved from a test facility oftheprocesses toa
process-focused softwaredevelopment organization, the
STC continued to refine the process.ASCC developers and
SfCprocessengineers also recognized thatonekey devel­
opment needed in this evolutionwas a set of process tools
(or a platform) tohelp manage and continue todevelopthe
data represented in the process information. The SfCnow
usesits process platformtechnology to helpnumerous
other organizations define and improve theirprocesses.

Panel 1. Abbreviations, Acronyms, and Terms

:\SCC- .-\dvanced Software Construction
Center

ASOS-Advanced ServicesOperations System
DARE-DataAnalysis and Representation

Engine
FIT- iocused improvement team
i\L'\TE5-Management ofTrainingand

Expertise System
OA&i\I-werations, analysis, and maintenance
OS-Operations Systems
QUESf-Quality, Engineering, Software. and

Technology
SEI-Software Engineering Institute
SPA-software process assessment
STC-SoftwareTechnology Center

The ASCC Today
Today, theASCC is a process-focused software

development organization whose strategicobjective is to
continue to reduce software development cycle time,
increase productivity, and deliver high-quality software
services on schedule.This requires a business focused
on meetingandconstantly seekingto improve itselfas
a best-in-class supplier ofdevelopment services. To
demonstrate these abilities. the ASCCmust produce
high-quality software on schedule andwithin budget
Process remains the unifying focus for all the products
that the ASCC produces.

From thebeginning, Silver Bullet requireda cul­
tural mindset focused onprocess execution andimprove­
ment To be revolutionary initsmindset, the ASCCneeded
tobe isolated from the existing culture.The ASCCleader­
ship team and its staff redesignedtheirorganization to
focus onthe process andthe customer by concentrating on
how theyproducedproducts and services, rather than on
the technologies and tools used toproduce them.Creating
a high-performance organizationrequires organizational
alignment and congruenceofall systems, fromtechnical
processes. to hiring practices, to reward systems.

The ASCC is organized around self-directed
teams. Every year, the leadershipteamdevelops center
objectives that are aligned with the center's strategic
mission. The teams. in turn, develop objectives that sup-
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Al:ure 1, Foc....d Improvement teams (FITs)
drive process and project continuity to shorten
the Interval, reduce tho cost, and Increase ttle
quality of a product, Members of the ASCC5taff
make up the project and proce.s team•• les.ons
teamed during a process are shared acrnas proj·
ects, and '"sons tearned from projects become
process Improvements.

port the center's objectives, and Individuals develop per­
sonai objectives that support both teamand center
objectives, The leadership teamand team leaders then
reviewall objectives to ensure total alignment, These
objectives are measurable and encompass both process
and product development. Team performance is evaluat­
r-d against team objectives; within each team, individu­
als ure rewarded uniformly based on (he measured
results, Reward!' are budgeted independently fIJI' prod­
uct and process results, There is continuous focus on
maintaining' the vision ami missiun of the organiza-
tion,and significant effort is put into communication
throughout the ASCC. For example,the leadership team
and all ~tarr members holda monthly dialogue meeting
to discuss the slate of the center and its direction.

Evcry individual in the center is expected to
spend at least 10percent ofhis or lu-rtimelin process
improvement activities, Aprocess council, consistingoi
members ufstaff, is charged with coordinating process
improvement and evaluating the process platform,A
project council . which includes the leadership reamand
projec: leaders. is c: har~efl with project managemeru ,11111
produr! quality issues. IIads as till' customer ofth«
process counciland maiutaiusthe n-nsion of reality on
the process activities, LI'SS(lnSlearned by process teams
an"shared across projects, and lessons learned from
projects become process improvements. Focused
improvement teams IFIT~ " which driveprocess improv«

ments across both prOCI"S'; and project reams, are formed
and dissolvedduring the year 10 drive and bring 10 clo­
sure process improv-rnents that reduce the product
interval or cost and improve th« quality, Figure 1shows
some of the flT~. whichcomprise A~(T staff lin both
proce ss and projec teams.

"'e R.le of Pr_
At th« :\sec. process has becomea rich infra­

structure that supports communication and learning. II
encompasses tlu- Silver Bullet processes and process plat­
form discussed earlier, and much more, '111eAscr has
dcvr-lnped online systemsIhat provide illfllrmalion and
decision-makingcapabilities (It everyone in the center,
These svsiem- an- maintained as a WorM Wide Weh Silf:
and can be inude accessible to internal organizations:
- Silver Buill'! processes and process platform;
- Document controland retrieval;
- 'n i l' ManaRellwnl oiTraining and Expertise :"iystl'1lI

(MATESl database:
- Bmigt,t, staff. and cost manazcment by Ilroj('CI:
- Data analysisand reprr-sentmion (LJ.\RE);
- Project malla~Wlllt'llt reports:
- Process al·ti\"ily reports: aml
- The n-usable ass!'!n' pH5itllrr,

III addition, till' SIt has provided a rich set of
d-velonment toolsthai cover documentation. code analy­
sis and dl'htlggill!(, pro_il~c l lllan"J:'el! 1l:'n t. product ,·OllliJ...u-



ration. and testing. Everv sun member in this modern,
up-to-date develooment environment has either a Sunor a
Hewlett-Packard workstation. The leadership teamand
project leaders lise \rin do\\"s' \ T workstations.

111isenvi ronment hasmanyadvantages. It pro­
vides the basis for a learning organization. As project teams
execute the process, they gain and capture new insights
through the process platform. Because all projectsuse the
sameplatiorm. this information becomesavailable immedi­
atelyto other project teams. As newprojects an' planned.
the most current online process becomes the basis for this
planning. To facilitate leaminz and to broaden the process.
the ASCC leadership team hasmade it a practice tosearch
for and execute projects with characteristics notcovered by
the process. Recent projects. for instance. have required the
use ofobject-oriented technology.

Another advantage of this environment is the
degree to which it simplifies project planningand man­
agement. Based on project specifics, project plans need
onlybe customized from the standard process. Initial
PERT and Gantt charts can be produced automatically
fromthe process database, Management reports for
projects are standardized and can be easily understood
across projects.

The process structure and online nature of the
systemenabledevelopers, project leaders, andmanage­
ment to verify the use and effectivenessofthe process.
At the beginning ofeach project, the team produces a
Process Execution Checklist, which is then signed by the
coach,as a contract for the work products that willbe pro­
ducedduring the course of the project The checklist can
be cross-referenced in realtimeagainst the library of
online documentation that isbeing produced by the
project, including not only the documents, but also the
qualityrecords documenting reviews and inspections.

With reviewand inspection data, project plans,
and defect reports all on line, it became feasible tobuild a
measurement and analysissystemto measure process
application and results.The ASCC's Data Analysis and
Representation Engine (DARE) tool has been designed to
collect in-process and project management data automati­
cally.The tool evaluates the progress ofa project in real
time. Metrics include function point counts, defectdiscov­
ery and repair rates, test progress, interval. and cost.
These metrics, tied directly to centerobjectives, are
available for reviewbyboth staffand management.

Results

Data is an integral pan 01the Si ver Bullet
process. It is used to evaluate the process, provide :l

basis ior improvement. and manage projects in the' most
streamlined. cost-effective wav. Data alsoenables an
organization to benchmark itseliagainst other organiza­
tions and to validate its progress towards the objectives
of reduced interval. improved quali ty. and lower cost.
Results of the .-\SCCfor each oi these perspectives an'
presented below.

Interval. Figure 2 shows the project interval
results iortheASCC. Organized bytime. this figure shows
that the interval to produce a producthas continually
decreased. on average, from the beginning of1993
through the endof1995. The projectinterval is defined as
architecture through the start ofbeta. Averages are
shown for product deliveries in 1993, 1994, and 1995,
respectively. This is oneofthe most difficult metrics to
control fully. It is affected bydependencies onother prod­
uct teams during joint development; thecomplexity ofthe
product, its feature content, andtechnology;and the nurn­
ber ofexperienced staff. The variation inFigure 2 shows
the results ofthese influences.Accurate estimates of
project size help to normalize thevariance. Oneapproach
thatcanbe taken is to improve the levelofcontrol and
predictability ofthe development interval.

The ASCC has started to usefunction points as a
standard estimation technique. R A Brownlie ofAT&T
BellLaboratoriesand D. Faulkner oftheASCC analyzed
three ASCC projectsusing function points and the Capers
Jones toolcalled CheckPoint * They discovered two
things: ASCC projects required slightly lesseffort and
from one-halfto one-third the intervalpredicted by the
averageproject in the CheckPoint database.

Quality . Early in 1993, the ASCC decided to
make International Organization forStandardization
(ISO) 9001 registration and compliance a major compo­
nent of quality planning at the ASCC. ISO 9000 consists
ofa set ofguidelines and contractual standardsthat
define a basicquali ty assurance system. It contains 20
elements that must be measured and met to qualify for
ISO9001 certification.' which is a validation of the con­
sistent use ofprocess across an organization. It implies
the ability to meet business and quality objectives, but
it does not guarantee it. The execution resultsof the
Silver Bullet process were subjected to an external
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Flcure 2. Interval
results for the ASCC.
Cal Project Interval
resulb for the ASCC
over time. The Interval
to produce a product
has decreBed. on aver·
age, from the beginning
of 1993 through the
and of 1995. (bl ASCC
projects require slightly
.... effort and from
onHIalf to on&-thlrd the
Interval predicted by
the average project In
the CheckPoint data­
base.

audit using the [SO 9001 international standards.
The initial results wen' encouraging. The

processes did provide an adaptable frameworkfor the
rapiddevelopmentofan ISO process control quality pol­
icy. Other issues, however. such as document control.
process training, and the availability ofonline tasks,
templates, and role descriptions also proved vitally
important. Becoming ISO certified waskey to scaling
the process across an organization growing in size,
capability, and complexity. It helped instilla sense of
discipline about process execution that continues to
bear fruit.

The ASCC received ISOcertification in
November 1993. It was a challenge to prepare for the
certification process because the entire ASCCstaff had
to be trained to understand the ISO process. All this
occurred during a periodofhigh growth, as the staff
continued to meet its projectcommitments. Remarkably,

the center grew 78 percent during this nine-month inter­
valand delivered seven software tests, or betas, as shown
in Figure 3.

In 1994 and 1995, the ASCC was subjected to an
independent software process assessment (SPA). These
external assessments, conducted by the AT&T Quality.
Engineering, Software, and Technology (QUESTI organi­
zation. use assessment techniques developedby Capers
Jones and the Carnegie-MellonSoftware Engineering
Institute (SEll. The ASCC requested these to assess the
current benchmarks of the organization's process execu­
tionand the organizational maturity of its software engi­
neering. These assessments measure the strengths and
weaknesses of the organization, compare the organization
with "best inclass: andassign bothSEI andSPA ratings.

In 1994 the ASCC wasrated as one of the top five
development organizations within AT&T.Output from this
assessment wasused to drive a year-long effort to



Figure 4. (8) Software process results "Top 10·
data. The spokes of the diagram represent key
IIreas of process locul . Points clolelt to the
bull's-eye are beat. (b) The results of the 1995
software process assessment (SPA) of the
ASCC.

Flgur. 3. The chal­
lenge of ISO 9001
certification at the
ASCC.showmc til.
IneIM.. In staff from
June 1991 ttuoulh
January 1994.



Figure 5. Key procesa
are. profile of the
ASCC software
process assessment.

improve (he project management process. In 19!-l5 the
"SCCwas rated as one of the top llln'e software develop­
ment organizations within AT&T

Figur e 4 shows the process assessment fl'~II 1tS

(or the Capers [one-s top ten list.~ The spoke'sof the
diagram reprcsen: key areas of process fUClIS. Outward
scores (moving I wards S) reflect weakness. Inward
scores (moving towards :) indicate strength and lower
risk. An optimal score would be closely centered
around the "hull's-er e."Th e Capers [ones chart.

Figurn ~a. represents the best oi the best. (lilt one of an
exh.ting organization. The process assessment results of
the .-bec. shown la Figure 4b. rcfiect 1\ close alignmeru
towards the center,

Aspan of the Si'r\. the A:ii.T was also a:-.ses~'ci

:J~ainc: l the SEI .Yla!urity \'111\:\.'1. Ft~li n: ~ "how" .h. -;U
categories that must be satisfied to move upward in :h('
ratings (in this case. 5 is best). A higher rating unplies a
1110rt: "mature" sonware development organization. The
ASCC i"l'l't' i \,t- (l an SEl levl~ ~ 1in 1994 and improved 10 a



Table I. Employee satisfact ion scores. 1993 versus 1994

I IIi!!h-performanre i
:\SCC norm DdUt i

1993
I I I I i1!1!1.t 199:l 199.t ! 199:{ i 199.t

("I)111 P<l:I:' satisfaction ~:) ~~ I ss I 6S
I ..)

, 1 ~-"
Competitiveposition I :t' , 6~ ! 6.; I ;0 · 13 ·3!

I Teamwork I 78 I 73 tiS +,I i;J
I - ~

;

I Empowerment 76
,

59 i ~9 f lS I ,.1; :
t ,

Job satisfaction II $1 69 I 7} +5 ! -10
Management leadership 78 59 62 I 55 16 +~

Quality process 69 82 N/A N/A
1 VA N/AI

Operating efficiency 69 62 6-l 6S +5 ·6

Integrity 68 71 75 63 « t +8 !
Employment security 6S 7~ I 69 6~ ·7 +10

,
Respect 62 56 56 VA -6 ::\/A

Recognition 62 73 N/A ,;\ /A N/A ~/A

Performance management 60 - 'J 63 62 ·3 I - 10t :

Dedication to customer 58 6-l N/A 75 ,;\ /A ·11

Pay and benefits 58 49 N/A 57 +2 -8
Supervision 57 64 65 65 .g . }

level 2 in 1995. As in the caseofthe ISO, the ASCC uses
these assessments to benchmarkthe organizational objec­
tive of processfocus andcontinuousimprovement in Quali­
tyand cycle time.TIle scores are alsostrong predictors of
the capability to produce higher Quality products and
shorter interval.f

Part of the Qualitysystem is the Quality of the
environment fo r workers. One concernabout beco ing
process focused is that it stifles the creativity ofthe staff
and is tootedious to fo llow. Table I shows that thisview is
not supported by Ule AT&TOpinion Survey. This survey
is conducted yearlyfo r AT&T by an external consulting
fi rm. with results provided for each organization.TIle
ASCC uses it to plan the work effor ts ofthe leadership
teamand the culture support team. Although it is not sur­
prising that the scores were high the first year. it is note­
worthy that the scores for the last four years have been
sustained, andeven increased, by the continued focus on

process improvement.This stronglysupports the value
of process to the people in the organization.

Cost . Fromits inception.cost managementhas
been a major initiative ofthe ASCC. The cost ofsoftware
developed by the ASCC has beenconsistently one-third
lower than other AT&T organizations. Someofthe rea­
sons for lower costs in the ASCC are the diverse skillsof
its staff. lower rents inits geographical area, the mini­
mization of staff idle time. controlofdepreciation from
capital expenditures, and careful management oftraining
expenditures by suitcasing training. Each year, the ASCC
spends approximatelyS4K on employee training, an aver­
age of80to 100 hours per employee. Costs are tracked as
part of the information system. Line item expenses are
budgeted, and each project teamknows its budget and its
current expenditure rate against that budget.All memo
bel'Softhe staffare empowered to participate in the cost
management process.
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A Case Study of Interval Reduction
TIle evolutionof the :\Sec s operations, analysis.

and maintenance to.-\&: :'. I) platform isan example of the
organization's abi itv to use process improvement as a
method ofreducing interval. TIlt' 0.-\&i\1portion ofa
product is what s pports the product's delivery. installa­
tion. and configuration. It is the first thing a customer
sees ina product andoften can be the difference
between a well-in egrated product anda poor, unreliable
product. Because it isnot applicationsoftware, tradition­
allv the OA&1\1 software oftencan be an afterthought in
product development.created late in the development
cycleas the product is rushed to delivery.

OA&1\1 software should be the framework on
which an entire software product is built. When viewed
as the platform ofthe earlyproduct, the OA&Mdesign
will significantly reduce the development interval by
reusinginterfaces between software subsystems and
significantly reducing the chaos generally experienced
during the initial integration of the final product. An
OA&M platform encourages reuse and eliminates the
development efforts and the associated project cycle
encountered on each newproject.

TIle first project undertaken by the 1\SCC
encountered a classic initial integration problemwhose
chaoticnature wasattributed toa lack ofearly 01\&\1
design work. Concluding thatseven weekswas too long
a timeframe for integration, the project team responded
by designing the first OA&M platform.This process
improvement was immediately applied to the next
project (BN5-Z000UMAn , inwhich the OA&M was oneof
the first pieces of code written.

From these earlylessons came the idea ofa
standard reusable OA&M platform. In fact, theASCC's
next projectwas to build the OA&M software specifically
for a product being developed inColumbus, Ohio.The
Columbus development team used the OA&M platform
to rapidly developa series ofreleases for the product,At
this point, theASCC hadbegun to formalize its OA&M
process into a seriesofdesign questionnaires and tern­
plates that could be shared and reused by all the project's
developers.Asa resultof this first applicationofthe
01\&M platform, the Columbus team integrated the
application code infewer than five days.

By mid-1994the OA&rvl hadbecome anofficial
platformbeing reused on all projects intheASCC. Its use
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onthe' loopsurveillance module. an AT&T \ t'twork
Systemsintegrated product altering. enabled Xetwork
Svsterns toestablishthe platformenvironment in two days.
Today. theOA&:~ I platiormis being used in Network
Systems' largest integrated product offering. the Advanced
ServicesOperations System t:\SOSl. TIlt' incremental
improvements-e-learned in more thanfouryears orwork
and captured as part ofthe OneOS process-are being
reused by 15 development teams in at least four locations.

Overall, the ASCC product integration interval is
averaging 10 percentof the total development interval. an
impressive accomplishment when industry data indicates
that product integrationcan average 38percent of the total
development interval!

A Case Study In Quality Improvement
Thisfinal example demonstrates anASCCproject

team's use ofprocess and process improvement to mea­
sure, improve, andcontrol the quality ofits product The
ASCC begandeveloping a network mediationproduct in
mid-1992. followed byseverallater releases.The project
team's qualityobjectives for the first release were on-time
delivery andzero severity 1and 2 trouble reports fromthe
customer.Substantial monetarypenalties existed for late
deliveries and poor quality.

The team metall ofitsquality objectives for the
first release ofthe productUnfortunately, the second
releaseof the product underwentrequirements'changes
during the beta phase ofthe developmentcycle. Figure 6a
shows the modification requestdistribution for Release 1.1.
Asubstantial number ofproblemswere discovered after
systemtest, reflecting the requirements change late in the
development cycle.The team used the process tools, and
the data supplied bythesetools, to improve itsprocess and
the quality ofthe product Figure 6bshows the results.
Close to95percentof the problems were found prior to sys­
temtest Thisimprovementinquality was accomplished
while the product intervalwas beingreduced from 28
weeks for Release 1.0 to 14 weeks for Release 2.0. Inaddi­
tion, the cost todevelop a newswitch interface was reduced
by35percent

Thiscase exemplifies the value ofhaving a team
thatcan focuson process improvements from a business
perspective and thenaccomplish these improvements
through planningand execution. Self-initiated effor ts such
as these are a key element inthe successofthe ASCC.



Conduslon
The ASCC has found, a!': Brooks suggested,i that

~aillS in acceleratingsoftware development canbe
achieved incrementally on many fronts,These are hard­
won gains. the results IIi submltring to the discipline of
meticulouslymeasuring uml explicitly defining the layout
andexecution of each step in a development project.TIle
keyfactors in achieving these gains were the quality and
productivityofthe nu-mbers of tht' ASCCstatf. thelr corn
mltment, and the organizationaldesign that supports
them in their efforts.TIle cumulativeeffect of these
painstaking gains, while not "silver bullets," haw the
same impact .

Perhaps the solution for slaying the werewolves
ofsoftware development alluded tobvBrooks will nev..r
he lound: they are problemsyet to b; encountered.
Indeed. the focusshould he 10 udrln-ssthe problems as
lh;·y art' uncovered. capture what is learned, buildor. this
knowledge, arul move forwardat increasing speed.
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Figure 6. Network mediation project percentage
of modification reqUMts by development phase
for (a) Release 1 .1 , in which 0 substantial num·
ber 01problems were discovered after system
test. The product Interval for Release 1 .1 was
28 weeks. Ibl For Release 2 .0 , In which the
liwl tch Interface was reenclneered and 0 set of
standllldiled test cases were Implemented. 9S
percent of the problems were found ",lor to sys·
tem test, This reaulted I" a product interval of
14 weeks and a slgnlflcant reduction In modifI­
cation requests.
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