
Developing and enhancing AT&T's products and services
involves many disciplines and technologies (e.g., hard­
ware, software, and firmware devices). Reviews and audits
during the development process areamong the tools that
ensure thatdevelopment projects produce products and
services thatmeetcustomers expectations effectively and
efficiently, and drive continuous quality improvement.
The audits and reviews routinely used byprojects include
project management audits, software process assess­
ments, technical reviews (e.g., architecture reviews), and
postmortems. Thisarticle discusses the nature ofthese
tools, theirapplications intheAT&T development com­
munity, and the lessons learned from the company's
experience with them.
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- Asoftware process assessment evaluates a software
development processagainstinternal and external
benchmarks.

- A technical review checksforcorrectnessofan in­
processproductrelative to the internal benchmarks.

- Apostmortem is an evaluation similar to a project man­
agementaudit. But it is less formal, and is doneat the
end ofthe project.

Project Management Audits
Aproject management audit is a formal, confi­

dential evaluation ofa project's management systemby an
independent auditing group. It assesses the adequacy of
the project management system, the project's adherence
to guidelines, policies and procedures, andwhetherthe
project management systemwaseffectively implemented.

Project management auditshavebeen used suc­
cessfully at AT&T Bell Laboratories for many years to
encourage the best current practices in project manage­
mentand development, and to reduceproject risks.

The Bell Laboratories project management prac­
tices identify three typesofaudits:
- The planning audit is performed afterproject planning

is completed, but before much implementation has
been done. It assesses the adequacy ofthe project
plan and the project management systemto meet the
customerrequirements.

.. The compliance audit is mosteffectively donewhen
the project team has used between 20and 40percent
ofthe development effort. It determines ifthe project
is following its project plan, and whether the project
management systemis effective. Ifthis audit is doneat
the propertime, it will give the project managerthe
necessary inputto take corrective actions.

- The special audit is doneat uppermanagement's
requestwhena project is in trouble. It often results in
actions to replan, reorganize, or evencancelthe project.

It is important that the project management audit
be constructively requested, conducted, and reportedto
avoid the appearance offixing the blame. It is easiest to
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maintain a positive atmosphere whenplanning andcompli­
anceaudits are doneat the requestofthe project mana­
ger. Because these audits are regularly scheduled events
in the life ofa project, they seldom inspire fearor mistrust.

Standard project management practices
encourage regularly scheduled audits at strategic mile­
stonesearlyin the project lifecycle. For example, they
could be scheduled at the beginning ofdevelopment of
the initial software design, or at its completion.

If the auditactivity is requestedbythe project
manager, it normally goes smoothly, and the project
members welcome the opportunity for improvement. If
the auditis requestedby a higher level manager in reac­
tionto apparent trouble on a project, a moredifficult set of
humandynamics typically exists, and the audittask
becomes moredifficult. The auditfindings nevertheless
can provide a valuable blueprint for recovery and risk
reduction.

Audit T_m Characteristics. Typically, the audit
teamleader is chosenbythe managerrequesting the
audit. Desired characteristics for the leaderare success­
ful management experience in similar development
activities, experience conducting audits, andcredibility
with the management teamofthe project beingaudited.
If the auditis on a project in trouble, humanrelations
skills are especially critical.

The auditteamis chosenbythe auditteam
leader. Teammembersshould be experienced managers
chosenfor their field ofknowledge important to the pro­
ject,and successinworking with similar projects. Inde­
pendence and interviewing skills are essential. Diversity
ofexperience in differing projects and disciplines is likely
to produce the best results.

The impact ofthe project management audit
depends on the skill and experience ofthe auditteam.
The teammustbe given enoughtimeto do the audit, dis­
cuss its findings, formulate its recommendations, and
deliver its results in a way appropriate to the project.

Audit experience with largeprojects (500 to
1,000 technical staff years) suggests that three to five



daysare required to successfully complete the audit.
Audit teamsofthree to five managers have beenfound to
be effective, and provide sufficient coverage fora large
project. Smaller projects andauditswith morefocused
objectives (for example, a phaseaudit) are conducted suc­
cessfully with correspondingly less timeand less effort.

Audit Findings. Acompetent auditteamcanpick
up weaknesses in a project plan by reviewing the plan
document and interviewing the project staff. Aproject
plan is seldom successful unlessallproject members
understand and believe in it.The project auditteamcan
perform a valuable service by probing the project team's
understanding ofand commitment to the plan.

Sometimes the auditteamwill find organiza­
tional roadblocks that,while notpublicly acknowledged,
are known to the project team. In such cases,the infor­
mation mustbe gatheredconfidentially andvalidated
with exceptional care before beingincorporated intothe
auditreport.

The project management auditconducted byan
independent teamis a way forproject personnel to com­
municate with project managers without fearofretribu­
tion througha buffer ofother experienced managers.
The project management auditis alsoan opportunity for
successful managers to extendtheir experiences beyond
the normal limits oftheir lineresponsibilities.

Whenthe auditors find that keyproject staff and
stakeholders privately expressskepticism aboutthe plan,
theymustfurtherexplore the underlying issues, and
their findings mustbe sensitively communicated to the
project management.

Similarly, whena groupofexperienced
managers-based ontheir experience elsewhere-finds
the key intervals and deliverables in the project plan to
be uncharted or unrealistic, their findings must
emphasize the risk to the project and the potential con­
tainment measures.

Thoughan auditis a valuable exercise for reveal­
ingpotential problems ina project plan, it is unlikely that
a generalproject management auditwill uncover detailed

technical flaws in a product or process. These issuesare
best addressed throughfocused technical reviews. If the
auditteamattempts to assessalltechnical details ofthe
audited project, it is unlikely to focus on critical manage­
mentprocesses andwork relationships.

Communicating the Audit Results. The audit team
mustcarefully communicate its findings to the project
teambeingaudited. The auditreportmustbe balanced,
reenforcing positive elements while pointing out short­
comings, risks to the project, andopportunities for
improvement.

Whenthe project manager requeststhe audit,
the resultsare communicated to the project management
team, which passesthem to the project staff. Action plans
are developed, andthe auditteamis invited back-after a
suitable interval-to consult and review the resultsof
their recommendations. If the findings identify organiza­
tional roadblocks that are institutionalized in the project
structure (e.g., management review andsign-off onwork­
ingdocuments), a candid discussion with the responsible
managers is essential to achieve acceptance bythe pro­
jectteambefore the public discussion. The auditofa
"project in trouble" may be reported only to somekey
managers who commissioned the audit.

Project managers often use the auditteamfind­
ingsas a leverto addressweak spotsin project interfaces
with other organizations or with uppermanagement.

Software Process Assessments. A software process
assessment (SPA) is defined as the collection, analysis,
and reporting on information necessary to baseline (i.e.,
thoroughly define) andmanage the software develop­
mentprocess. Increasingly, companies are using soft­
wareprocessassessments to baseline theircurrent
development processes, and to identify opportunities for
improvement. These assessments canalso provide a sig­
nificant amount ofinsightabouthow the development
processes ofan organization compares to the general
software industry.

AT&T has conducted software process assess­
mentssincethe mid-1980s. Using a questionnaire-based
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methodology that has been adopted byother leading
software companies, morethan 70AT&T software pro­
jectshave participated in these assessments. Theyare
ledbyexperienced AT&T software developers who are
independent ofthe project andorganization being
assessed, andwho are trainedin the specific assessment
technique in use. In mostcases,project teamsparticipat­
ingin these assessments are in the middle ofdeveloping
a product, Le., usually at or beyond the design phase.
Sometimes, a software process assessmentis doneon a
recently completed project, and becomes inputto the
nextdevelopment effort.

The following subsections describe the software
process assessmentmethodology andour experiences
with it, as well as the benefits associated with these
assessments.

SPA Method and Experiences. The software pro­
cess assessmentmethodology has the following five
major steps:
- Individual assessment. Assessment activities beginby

having project teammembersindividually complete a
questionnaire ofseveral hundredquestions. Their
answers are basedon their experience and involve­
mentin the project beingassessed.

- Project team consensus. The second step is to reacha
project teamconsensus on each issue in the question­
naire. Typically, a meeting is heldwith the project
teamto review the questionnaire anddiscusseach
issue. During the discussion, project teammembers
reacha consensus agreement on each issue. Experi­
ence suggeststhat identifying a consensus agreement
on each issue is only a small partofthe datacollected
during a software process assessment. Often, discus­
sionsduringthe consensus process are valuable and
provide significant insightintothe project. The datais
communicated to the project teamduringthe presen­
tation ofresults, and project teamshave indicated that
this information often helpsclarify issuesand identify
potential solutions.

- Analysis. The third step in the assessmentprocessis
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analysis ofthe collected data. This includes "scoring"
the questionnaire resultsand identifying project
strengths, areasfor improvement, andrecommenda­
tions. It also involves offering insights into what the
project teambelieves is goingwell, andintowhatthey
would liketo see improved in the project. This step
also gives the teaman opportunity to compare the
assessment resultsagainst both software industry
"norms" and internal AT&T results. All projects get
their specific resultscompared to a model that repre­
sents an average software company in the industry.
After this, the analysis is tailored to the specific needs
and interestsofthe project. Project resultscanbe
compared to anyofthe following:
- All AT&T projects that have been assessed
- Projects in the sameareaofAT&T Bell Labora-

tories
- Projects ofsimilar staffsize
- Projects producing aboutthe sameamount ofsoft-

ware.
- Reporting. Whenthe assessment teamgives feedback

to the project team, it normally includes an overall
assessment, as well as specific information on project
strengths, opportunities for improvement, and recom­
mendations. It alsoincludes information onhowthe
project compares to software industry norms, as well
as to other internal AT&T projects. The feedback is
usually given to the project teamas a presentation
that discusses the findings in detail. Afinal report, if
desiredbythe project team, will be issuedbythe
assessment team. While muchofthe presentation meet­
ingis focused on specific project results, experience
tellsus that this is a strongenvironment fortechnology
transferto occur. Ourexperience shows that anSPA
increases the project team'sawareness ofthe issuesand
theirwillingness to change. When the opportunities for
improvement are discussed, the assessment teamcan
share information aboutother projects or partsofthe
company that have had similar problems and how
thoseproblems have been successfully solved.



- Action Plan. The final step ofthe software process
assessment is to develop an action plan. This step is
the responsibility ofthe projectteam that decides
what to do withthe assessment results.Typically, the
projectteam goingthrough an assessment will formu­
late an action plandescribinghowit will address the
recommendations and opportunities for improvement
presented in the assessment.The projectteam then
takes specific actionto driveimprovements in the
development process.The assessment team maybe
invited by the projectteam to participate in this step.

Software Process Assessment .eneftts. The main
benefitofsoftware process assessments is that they help
individual projectteams or organizations baselinetheir
development process, identify opportunities for improve­
ment, and implement actionsto address them.

Asecond benefitis that the data collected during
these assessments havebeen used to establishbaselines
for the maturity and effectiveness ofAT&T software
development processes.The corporatedatabase (contain­
ing the results ofmanyassessments) has been invaluable
in giving projectsspecific comparative feedback about the
effectiveness oftheir development processes.

Anotherbenefit is that software process assess­
ments promotesharing effective methods and techniques
within a company as well as amongthe companies that are
involved in software development and assessment.Such
technology transfer occurs because the assessment team
conducts these reviews throughout the company, and
holds technical exchangeswithother software com­
paniesperforming software process assessments.Tech­
nicalexchangeshavealreadybeen held withseveral
companies withsimilarassessment programs.

Experience within AT&T and withother com­
panies in the software industrysuggests that project
teams benefitmostwhen they participate regularly in
software process assessments. Regular participation usu­
ally leads to continuing improvement in the development
processes, rather than one-time fixes. Andit also pro­
videsspecific baselinesofprojects (or organizations)

that can be examined to identify positive and negative
trends.This regular participation provides the project
team witha mechanism to determineif specific actions
or improvements taken havehad the desired impact on
the project.

Technical Reviews
Technical reviews are in-depth evaluations ofall

or part of the project'sproposed solution systemto vali­
date (i.e., assure the certaintyof) the solution to the
problemthat the projectwasasked to solve.

The architecturereview is a typeoftechnical
review generally held in the earlyphases ofa hardware
or software project. This review is predicated on a con­
sistent set of requirements, architecture, and high level
design documents. Agroup ofknowledgeable and credi­
ble experts, independentof the project, reviews this
material and then hears a presentation by key project
staffdescribinghowthe architecturesolves the problem.
The group ofexperts then provides feedback to the pro­
ject in terms ofareas ofconcernand recommendations.

It is helpful to approach technical audits in a
business framework, where accounts are routinely
auditedto ensure that the company's accounting prac­
tices are consistentwiththe published standards. An
independentgroup ofauditorsinspectsthe booksagainst
a standard,then judges the accuracy ofthe accounts.

Withtechnical reviews, the goalis to ensure that
the resultingsolution is consistentwiththe problem
statement. The opinion ofthe review team will be based
on its experience and knowledge becausethere is no
current standard to use to judgethe correctnessofthe
solution.

This review processhas been formalized in
severalareas ofBellLaboratories. Someorganizations
haveestablisheda standingArchitecture Review Board
(ARB) to coordinate the reviews ofthe projects within a
givenarea.

Preparation. The primary benefitofthe technical
review is not the review itself, but the projectteam's
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preparation for it.To explain a problem to anotherper­
son,information aboutthe problem mustbe presented
consistently so the listenercanunderstand it. Often, the
veryactofcollecting andorganizing this information for
the listenerwill suggesta solution to the problem,
without the listenerhaving to sayanything.

To describe the project problem and solution,
the project teamfollows a methodology suitedto the pro­
jectenvironment. The output ofthis processis a con­
sistentset ofrequirements, architecture, andhighlevel
design documents; that is, the assumptions in onedocu­
mentdo not contradict the assumptions in or constraints
on a solution in anotherdocument.

The firstdocument the technical review team
should see is the project overview. It should be the cover
letter on the set ofdocuments sent to reviewers. It is
written as an executive summary, and addressesthe fol­
lowing:
- Oneor two paragraphs outlining the problem (the

what, why, and scope ofthe problem)
- Alistofthe major hardware and software features the

systemwill provide
- The assumptions and constraints that will boundthe

solution
- High-level hardware and software components ofthe

proposed solution
- Ahigh-level dataflow and process diagram ofthe pro­

posedsolution
- Performance parameters relating to the critical events

that occurin the system
- Currentrisks that have been identified with the solu-

tion.
Another sourceofinformation the project can use to
prepare for the review is the Architecture Review Board
Check List.

Review Team. Whena technical review is
requested, a chairperson is identified for the review
team. The chairperson is selected from outside the pro­
ject, and should havehad priorexperience on a review
team. The review should be scheduled at leasta month
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in advance to allow the chairperson to arrange schedules
ofthe other teamreviewers and the project presenters.

The chairperson is responsible for selecting the
other teammembers, basedon the project's require­
ments. Heor she meetswith the project manager to dis­
cuss the potential areasofexpertise that will be needed for
the review. The project teammay want to recommend cer­
tain expertsoutside its ranksforthe review team. The
chairperson then determines the appropriate team
members eitherbasedon theirknowledge or byconsult­
ingthe listofexpertsthat is maintained by the ARBs.

Documentation. Atleast two weeks before the
review, the project teamsends the reviewers documenta­
tion (with the project overview as the coverletter) so the
reviewers canfamiliarize themselves with the project.
The package should be under 50pagesso the reviewers
have a chanceto readallofit.Mostprojects should
spendno morethan two staffweeks ofeffort preparing
forthe review. All documentation forthe reviewers,
including the project overview andviewgraphs, should
have been generated aspartofthe regular output ofthe
project, notspecifically written forthe review.

Asthe reviewers read the documentation, they
are askedto generatea listofquestions (or
clarifications) aboutthe material. The chairperson col­
lectsthese questions before the review andgives themto
the project manager so the project teamhas an opportun­
ityto addressthem duringthe review.

The Review Process. The technical review is a
non-confrontational dialogue between the project team
and the reviewers. In introducing the firstdayofthe
review, the chairperson emphasizes that this is nota
"witch hunt"wherethe intentis to layblame on anyone
or makethem look bad.The chairperson is responsible
forensuring that everyone adheresto this ruleduring
the project team'spresentations andthe review team's
readout, whenthe review teamprovides preliminary
feedback to the project.

The review is attended bythe reviewers,
presenters, project management (project manager,



businessandmarketing manager andfunder), and as
many project teammembersas appropriate. This is a
learning situation for everyone, and project members
should be encouraged to attend.

Relldout. Whenthe review ends, the teamgath­
ers privately to prepareits preliminary readout for the
project. The review team provides feedback to the pro­
ject in the following areas:
- Thingsthe project didright
- Areas ofconcern that the project toldthe review team
- Areas ofconcernthat the review found
- Recommendations.

After this material is covered, project team mem­
bers are asked if they thinkthe readoutwasappropriate,
and if anything wasomitted that should have been on the
lists. This is especially important for those issuesthe pro­
ject teamwould liketo haveemphasized to uppermanage­
ment, because people normally will listento whatan out­
sideconsultant has to say, thoughthey may haveheard it
before from within the project. The chairperson also gets
from each reviewer a moredetailed listofissueswith
suggestions and recommendations to be given to the pro­
jectmanager abouta weekafterthe review. If the project
manager requests, the readoutalso canbe presentedto
the uppermanagement and the entireproject staff.

• eneflts. The cost to a project ofpreparing for
andconducting a technical review is, at most, several
staff-weeks ofeffort forpreparation and the review itself.
However, the resultsfrom some30completed reviews
show-for an average project-a minimum ofhalfa
staff-year ofeffort saved. On somelargerprojects, several
staff years have been saved by early identification ofprob­
lemareasand actions takento avoid downstream effects.

There is additional benefitbecausethe review
teamis a catalyst that bringsthe entireproject together
for several daysduringthe preparation and review.
Sometimes mostofthe questions are askedby other pro­
ject team members, notby the reviewers.

This typeofreview has beenvaluable forallpro­
jects that havegone throughthe process. Several years

ago, no project teamwould have willingly requested a
review, because that implied there wereproblems onthe
project. Today, project teamsview reviews as beneficial.
The problem is now enlisting qualified review teamsto
handle the requests.

Postmortem Reviews
Apostmortem is generally heldat the end of

a project (i.e., after a major outputis completed and
delivered), and is meantto capture knowledge aboutthe
project and its processes. The main outputofa post­
mortem review is a debriefing reportthat contains as
muchqualitative andquantitative information as possible
aboutthe project. Its purpose is to gather useful informa­
tion on the project itself, but, moreimportantly, to gain
knowledge that enables future projects to be carried out
moresuccessfully. This knowledge consists ofinforma­
tionon practices that worked anddidn't, technical ideas
or approaches applied, techniques and methodology
used,problems encountered andpossible ways foravoid­
ingthem, and similar thingslearned duringthe course
ofa project.

Experience shows that both the project and
review teamslearnmuchfrom sucha review experience.
Throughthese reviews, their knowledge canbe applied
acrossthe entirecompany. The project canuse this
knowledge to perform root-cause analysis to determine
and correctprocess stepsthat have led to errors,failures
andtechnical product faults. The corporation canuse
this knowledge to create new standard practices, and
createor improve education andtraining programs for
employees.

Given the staffyears that often go into our pro­
jects,a postmortem review that costsless than 1percent
ofthe original investment cangenerateknowledge that
canyield savings forfuture projects farexceeding the
postmortem costs. Technically advanced companies have
recognized the value ofsuchknowledge and routinely
conduct postmortem reviews as a means forcontinuous
processimprovement. Carefully organizing these
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reviews will reducethe investment andhelpmaximize
the benefits.

The Debriefing Document. The debriefing docu­
ment is the primary vehicle for aggregating and record­
ingthe information from a postmortem review. The
document is nota sequential, historical description ofthe
project, but is a set ofnuggets ofinformation contained
ina few paragraphs. It should be organized so readers
can quickly locate the nuggetsassociated with theirpro­
jectneeds.The document should contain:
- Information on thingsthat weredoneespecially well.

Innovative techniques, approaches, and technical
ideascould be helpful to future projects. Benefit infor­
mation would be useful to helpconvince project
managers. Forexample. a software project mayhave
notably reducedits development interval byextensive
application ofmoreeffective software reuse.Another
project may have improved its customer satisfaction
rating by usingmoreeffective techniques to capture
customer needs. Ahardware project may have worked
closely with the factory to improve the design for
manufacturing.

- Information on processes, practices, tools or
approaches that should have been donedifferently.
Examples include a project that has not staffed docu­
mentation writers earlyenoughin the project life cycle
to generateaccurate user documents; a project that
uses newstaffmembers inkey rolessuch as identify­
inguser needs; or a project that doesnot carefully
predict the performance ofa software systemuntil the
codeis written.

- Problems encountered on the project and recom­
mendations to future projects on howto avoid them.
Examples could include particular classesoffaults that
showed up in a software or hardware project; technical
designs that haveimportant missing characteristics;
latedelivery ofneededtools whenno contingency plan
is in place; the reliability ofvendor-supplied compo­
nents; or the construction ofa labfor development or
testing.

AT&T TECHNICAL JOURNAl•• MARCHIAPRIL 1991

- Whatwaslearned aboutproject planning andsched­
uling. This is an extremely fertile areaforsharing
experiences, because accurate scheduling is an
extremely difficult taskand is affected by many param­
eters. Many ofour projects are building several prod­
uct releasesin parallel, and use the samestaff mem­
bers; thus, the planning processbecomes extremely
important. Suchdetailed analysis would be impractical
in the postmortem process. Management has to foster
an environment that encourages postmortem reviews
anduses the resultsforprocess improvement.

Postmortem Technique.. Anumberoftechniques
have been used to conduct a postmortem. Onepopular
technique uses a teamcomposed ofa postmortem organ­
izerandother participants empowered by management
to collect the information. The postmortem organizer
defines the scope ofthe datacollection schedule, identi­
fiesparticipants, andorganizes the review.

Togeneratethe report, the teammay use:
- The members' personal experiences on the project
- Findings ofprevious postmortems
- Project documents, logs, andnotes
- The outputfrom technical or quality reviews con-

ducted with the project
- Interviews with project members.

Whenthe report is done, the postmortem team
meetswith management to presentits findings and
recommendations. The project manager should then
presenta summary ofthe results to the entireproject
teamto demonstrate support forthe findings, and to
encourage openness on developing an improvement
plan. Project teamshave found that this process costs
two to fourstaffweeks ofeffort to collect and document
the information. Additional effort may be required to
analyze rootcausesand develop an improvement plan.

Instead ofassembling a postmortem team, some
teamschoosean alternative approach: employing a tech­
nical writerto interview a sample ofthe project staff and
capturethe information. To be efficient andaccurate in
the review, the writermustbe ableto communicate at a



technical level aboutthe project. The reportis presented
firstto management andlater to the entireproject team.

Timing forconducting a postmortem review is
important; it should be lateenough to avoid interfering
with the project, but earlyenough to influence the next
product or release. Experience has shown that a post­
mortem should be conducted from two to sixweeks after
the completion ofa project. Some project teamshave
conducted postmortem reviews at the completion ofeach
major stage ofthe project, to permitfunctional groups
suchas systemengineers, developers, or testers to gen­
erate individual improvement plans.

The major benefits ofpostmortems residein the
knowledge acquired by the project andthe corporation,
andapplication ofthat knowledge in continuous process
improvement. Industry data, andanalysis ofthe costsof
making poorjudgments invarious phasesofthe develop­
mentprocess, have led to predictions that wecould
reduceour costsby5 to 10percentperyearby effectively
employing postmortems to improve our development
processes. With so many concurrent development pro­
jects,AT&T has an excellent opportunity to aggregate
this knowledge effectively, and apply it to allprojects.

General Observations
Companies likeAT&T are applying audits and

reviews to continuously improve their development
processes. Opportunities existforallprojects to improve
ifproject teamsare open to these reviews andare willing
to learnfrom their experiences with them.

Project teamsshould remember the following
whenconsidering usingthese techniques:
- Look to audits, reviews andassessments as starting

points to identify existing strengthsas well as areas
forimprovement. These activities will not solve organi­
zation problems, but will provide insightinto them.

- Commit to use the resultsforprocessimprovement.
Participating in these activities andtaking no action
often leaves a project inworse shapethan before the
processbegan, because an unsatisfied expectation has

beencreated.
- Donotfearaudits and reviews. In mostcases, these

activities are doneat the requestofthe project team.
Therefore, the resultsare private andwill notbe
sharedbythe auditteamwith anyone outside the pro­
ject.It is leftto the discretion ofthe project manager
to share anyofthe resultswith uppermanagement,
other organizations, or the customers.

- Remember that audits andreviews focus on the
development process, or portions ofit,notthe people
involved. The entireproject team, including its
management, mustbe aware ofthisfact before start­
ingan auditor review.

- Understand that audits andreviews are quality checks
that should be a standard partofthe development pro­
cess.

- Projects that have used audits or reviews tendto use
these tools intheir subsequent releases.

Conclusion
Thisarticle has presented a classofdiagnostic

tools usedbyAT&T projects to improve project plan­
ning, reducetechnical andmanagerial risks indevelop­
ment, andfoster continuous improvement.

The project management audit has proved a valu­
abletool to minimize the riskassociated with project
management. It is mostlikely to be successful when
requested by the project beingaudited as partofa regu­
lar process earlyinthe project life-cycle.

Asoftware process assessment is aneffective
way to gainan understanding ofthe software develop­
mentprocess to drive improvements. The assessment is
a learning process, aimed at clearly defining the key
problems andidentifying whatshould be done to resolve
them. Without suchknowledge, priorities are hardto
establish.

The architecture review applies ourexperience
andexpertise to ensurethat projects are providing the
rightsolutions to customer problems.

Postmortems are usedwidely as a mechanism
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forproject teamsto lookbackat projects and use their
learning in future assignments.

Acknowledgments
This paperrepresents the workofmany people

inAT&T Bell Laboratories organizations. Theirworkhas
resultedin the evolution ofthe development process
audits and reviews. In particular, weacknowledge the
workofJ.T. Fritschin the area ofsoftware process
assessments, and the workof M. I. Bolsky in the area of
postmortems.

Biographies (continued)
New Mexico State University, Las Cruces, and an M.S. in
electrical engineering and computer science from the Univer­
sity of California, Berkeley. Mr. Maranzano is head of the
Software Process and Architecture Department at the Liberty
Corner facility in Warren, New Jersey. He is responsible for
software productivity improvement initiatives and their broad
deployment. He joined AT&T in 1954 with a B.S.E.E. from the
Polytechnic Institute of Brooklyn, Brooklyn, New York; and an
M.S.E.E. from New York University, New York. Mr. Smith is

AT&TTECHNICALJOURNAL. MARCH/APRIL 1991

head of the Switching Systems Quality Department at the
company's Indian Hill facility, Naperville, Illinois, and is
responsible for 5ESS switch domestic software quality
engineering and process management, and quality improve­
ment and education. He joined AT&T in 1968 with a B.S.E.E.
from Brigham Young University, Salt Lake City, Utah; an
M.S.E.E. and Ph.D. from Stanford University, Palo Alto, Califor­
nia. Mr. Tucker is a distinguished member of technical staff in
the Quality Management Department at the Holmdel, New Jer­
sey facility. He leads software process assessments and
develops and supports best current practices. He joined AT&T
in 1980 with a B.A. in history and political science from Tren­
ton State College, New Jersey; an A.A.S. in computer science
from Ocean County College, Toms River, New Jersey; and an
M.S. in computer science from Stevens Institute of Technol­
ogy, Hoboken, New Jersey.

(Manuscript received December 3, 1990)


