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AT&T software projects have experimented with different software engi­
neering methods supported bycomputer-aided software engineering
(CASE) tools. This paper examines thechallenges ofadopting methods
and tools bysummarizing the experiences of15 projects. By examining the
experiences oftheseprojects, conclusions about how to apply methods
and tools can be made.
Introduction

Software development methods are
technical "recipes" forbuilding software.
Methods provide special notations, tasks,
andquality assurance criteria forsoftware
analysis, design, development, testing, and
maintenance. Because the notations tend to
be detailed andgraphical, developers usually
turn to software tools to helpmake applying
the methods practical. These tools, called
computer-aided software engineering (CASE)
tools, provide graphical editors to represent
software in the appropriate notations and pro­
videconsistency checkerstoautomatically
evaluate the quality assurance criteria.

Although adopting methods canbe
challenging, theyoffer projects important
benefits. First, the software development
interval-the time needed to develop the
product-can be reduced. Mostmethods
today emphasize closely examining customer
needsandthe architecture chosen to imple­
mentthem. These examinations reducethe
changesthat mustbe made during the imple­
mentation, testing, andmaintenance phases
ofsoftware development, wheremaking a
changeaddstime to the development cycle.
Because methods also prescribe howinten­
tionsshould be expressed andinterpreted,
the interval is reduced because communicat­
inganalysis, design, andimplementation
intentions is simplified.

Second, methods canalso reduce
software development costs. Ifproject mem­
bers canmakefewer changes, rework is
reduced. Also, methods canpromote the
reuse not only ofsoftware, but also of

documentation, designs, analyses, andtest
scripts. If a project canreusework instead of
developing it, then effort is saved.

Finally, methods canimprove the
quality ofthe software produced. The empha­
sis onexamining customer needsincreases
the chances ofa successful product launch.
Also, the quality assurance criteria associated
with the work products ofa method increase
the chances that the product will function as
designed.

Forexample, a transmission project
developing 300,000 linesofcode reported a
50percentproductivity improvement The
sameproject alsoreported a quality improve­
mentwhen requestsforchanges to the deliv­
ered product werereduced 35percent The
reduction was attributed to the emphasis on
accurately gathering andcommunicating cus­
tomerneeds.

However, the resultsvaried forother
projects, often because development organi­
zations stopped applying the methods before
completing theirfirstrelease. Thispaper
examines the challenges ofadopting methods
bystudying the experiences ofprojects that
have used them.

Experiences With Methods and CASE Tools
In recentyears, AT&T software pro­

jectshave experimented with different meth­
odsand CASE tools. Byexamining the experi­
encesoftheseprojects, conclusions about
howto successfully apply methods canbe
made. TableI lists15projects thathave tried
different methods andtools. The table shows
a project identifier andthe application domain
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Table I. Projects Adopting Methods

Project Application Methods Tools Size Status
ID domain Used Used (S,M,L) (Q,C,I)

A operations system -Yourdon's modemstructured analysis -StP S C
-Hatley/Pirbhai'sstructured design

B network management system -Yourdon's modemstructured analysis -StP M Q

C network management system -Hatley/Pirbhai's structured analysis -StP S Q

D operations system -Hatley/Pirbhai'sstructured analysis -StP S Q

E operations system -Hatley/Pirbhai'sstructured analysis -StP M Q

F work management system -Hatley/Pirbhai's structured design -StP S C

G operations system -DeMarco's structured analysis -Excelerator" M Q

H operations system -Shlaer/Mellorobject oriented analysis andrecursive -Teamwork S I
design

I operations system -Shlaer/MeIIor object oriented analysis andrecursive -Teamwork L I
design

J operations system -Ward/MeIIor structured analysis -Teamwork S C

K work management systems -Shlaer/Mellorobject oriented analysis -StP M I
-CRC cardsandWirfsBrock object oriented design -CRC cardstool

L work management system -Hatley/Pirbhai'sstructured analysis -StP S C
-Page-Iones structured design

M network management system -Hatley/Pirbhai's structured analysis -StP L C
-Yourdon/Constantine structured design

N network management system -Hatley/Pirbhai's structured analysis -StP L Q

0 network management system -Shlaer/MeIIor object oriented analysis -Teamwork L I

Excelerator is a registered trademark of IndexTechnology Corporation

(i.e., the typeof system) ofthe project. The projectsstud­
iedare applications for managing:
- Adata or telecommunications network (i.e., network

management system)
- Equipment in the network (i.e., operations systems)
- Workassignmentsoftelecommunications employees

(i.e., workmanagement systems).
The projectsused methodsfor analysis, design,

or both, and coulduse structured methods,object­
oriented (00) methods,or a combination of the two.
Structuredand 00 methods are further distinguished by
the specific practicesrecommended by a methods
expert. Thus, structured analysis as prescribedbyYour­
donI is slightly different from structured analysis in

Hatley and Pirbhai'sprescription.2

The projectsalsohad a variety of CASE toolsfrom
which to select.The most popular toolsused wereSoft­
ware through Pictures" (StP) by Interactive Develop­
ment Environments, andTeamwork"by Cadre.

Finally, Table I indicates whether the project was
small (upto 5 people), medium (~20 people), or large
(morethan 20people), and whether it completed at least
one release usingthe methods (C), whether it quit (or
scaledbackon) usingthe methods (Q), or whether it is
in progress and has notyet completed one release using
the methods (I). To benefitfroma method, the project
has to use it throughoutthe development process.Many
projects do not realize significant benefitsuntilthe
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product's second release. If the projectabandons the
method before the first release is delivered, much of the
investment in methods is lost.

The projectspickedfor studywere part ofa data­
base ofover 100 projectteams that had workedwithan
internalAT&T organization for information and advice
about methods and CASE tools. The study took in projects
that required at least twomembers to apply the methods
and that stayed in contactwiththe internalAT&T organi­
zation. Thus, the sample is not random, but provides a
cross-section ofprojectsadopting methods at AT&T dur­
ing the past twoyears.

Factors Influencing Adopting Methods
Table I shows mixed results for the fifteen pro­

jects.While nine projectsused-or are using-the meth­
ods as planned, six either stoppedusing them or scaled
backon their use. The table alonedoes not indicate a
correlation betweenprojectoutcomes (i.e., whether they
were completed or abandoned) and their sizes,applica­
tionsdomains, methods, or toolsused.Thus, other factors
clearly affect the extent ofa project'ssuccess withmeth­
ods. By interviewing projectmembers, information was
collected about the factors that affected the adoption of
methods. These factors and strategies for controlling them
are described below withanecdotesfromthe projects.

Appropriete Methods and Tools. Table I outlinesthe
available methods. Projectmembers must make the fol­
lowing decisions:
- Whether to use a method for analysis, design, or both
- Whether to use structured or 00 approaches
- Whichspecific structured or 00 approach to use
- Whichtool to use.
Carefully choosinga method is important because spe­
cific methods provide a different kinds of supportfor
various application domains. For example, Hatley and
Pirbhai's structured analysis method stronglysupports
real-time applications, but is less useful in database­
intensive applications. Ifa method is chosen that does not
fit the application beingdeveloped, important information
will not be collected and disseminated, and projectmem­
bers will spend their time on less important issues.

For example, a large operations system project
arranged education to introducetheir members to struc­
tured methods. They arranged for the vendor to present
the database-intensive version when their dynamic appli­
cationsrequired the real-time version. To avoid such a
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problem, a method must be matchedto the needs ofthe
project. While an idealmethod maynot be available, a
satisfactory method usually is.The "Getting StartedWith
Methods"sectionofthis paperelaborateshow projects
can approach selectinga method.

Projectmembers must also be careful in select­
ing a CASE tool, because different toolsare designedfor
different methods. For example, StP is tuned for struc­
tured analysis and design, but currentlyprovides only
minimal supportfor 00 analysis and design. The tool's
ease-of-use also must be consideredbecause most meth­
ods cannotbe applied without a CASE tool. Ifa tool is
difficult to use, team acceptance of the method maybe
jeopardized.

For example, a medium-sized operations system
projectadoptedDeMarco's structured analysis and pur­
chased a PC-based CA')E tool. But the interface to the tool
wasso complex that a clerk had to be hired to inputthe
diagrams. In addition, the PCsused on the projectwere
not networked together, so projectmemberswere often
working withseparate and inconsistent versionsofthe
diagrams. These experiencesfrustrated projectmembers
and impaired their productivity. Amore careful evaluation
of the tool's ease-of-use couldhaveprevented the project
frominvesting in an inadequate CASE tool.

Adequete Training. After a methodand toolhave
been selected,an investment in trainingis required.
Trainingtime for the various methods ranges between
twoand fourweeks. The staffneeds one week to read
the appropriate text or texts, and betweenone to three
weeksofclass time.Tooltrainingcan usually be com­
pleted in three days. The cost ofclasses variesand can
be high if organizations must send staffmembers to off­
site classes.

Becauseoflost stafftime and classcosts, many
organizations are temptedto truncate or avoid the educa­
tion process. Butby skipping training, projectmembers
mayneed more time to learn the method on their own,
and then mayapply it incorrectly.

For example, the managers fora network man­
agement systemhad their original staffmembers trained
on structured methods. But as newstaffwere added,
they weregiventime to read the texts, but they did not
attend classes.The managersfound that the newstaff
spent severalextra weeks tryingto apply the methods
that the initial staffdid not need.The newstaffalso
debated about howto apply the methods,and in the end



applied them incorrectly. Hadmanagement trained the
new staff, weeksofconfusion andfrustration could have
beenavoided.

EntItu....1c M.....ement. While somemanagers
may be excited abouta newmethod, others may not
Some may feel theyalready know howto manage a pro­
ject, and that a method cannothelp themfurther. Others
may resent a change in the scopeand responsibilities of
themselves or their staffs. If managers are not enthusias­
tic abouta newmethod, they will not schedule the time
needed to learn aboutand apply it.Theywill continue to
judge their employees' performance on criteriarelevant
to the oldway ofdoing businessinsteadofon criteria
based on the newmethod.

Forexample. some membersofa small opera­
tions systemwereeager to use structuredanalysis to
help understand their customers'needs.Management
reluctantly agreed,but didnot allow the entireaffected
staff to take the necessarytraining classes. The man­
agersalsolaid out the project milestones basedon old
analysis procedures, instead ofin terms ofstructured
analysis. And theycontinued to evaluate employee's per­
formance on criteriarelevant to the oldway ofanalyzing
a system. The resultwasthat the staffwasconfused
about howto use structuredanalysis andfit it intothe
project milestones. Advocates ofthe methodswerealso
subjected to more scrutiny from managers, and spent
much timetryingto "sell" their managers on usingthem.
Eventually, structuredanalysis wasabandoned becauseit
was blamed forscheduleslips.

This experience suggests that a newmethod
should notbe adopted untilit has the full supportofall
managers involved. The managers mustcommit to devel­
oping project plans consistent with the methods, chang­
ingperformance evaluation criteria, and securing train­
ingforallstaffinvolved. If these steps are not taken,
management is notcommitted enoughto the methods to
make their use successful.

EntltuslMtlc St8t'f. Notonly may managers be
reluctant to adopta newmethod, but staffmembersmay
share their reluctance. Oneor two staffmembersmay
feel theyknow howto do their job, or may not likethe
new responsibilities implied by a newmethod. Whenthis
happens, the staffmembersmay choosenot to cooperate
with the adoption ofa method. They may debate with
managers and other staffon the importance and benefits
ofthe method, and may therefore apply it poorly. To

prevent this, managers mustclearly state their expecta­
tionsforadopting the method. If the newperformance
criteria andexpectations are madeclearto staff mem­
bers, theyare morelikely to comply.

But if moststaff membersare reluctant to adopt
a newmethod, managers have a moredifficult challenge.
The staffs reaction may be the resultofa strongbias
against a method, or ofprevious failures usingmethods.
To overcome this bias,an advocate from the staffshould
be encouraged to apply partsofthe method to his or her
job. Astaffadvocate is often moreeffective thana man­
ager inchanging staffmembers' attitudes.

Forexample, the managers ofa work manage­
mentsystemwereinterested in usingstructured design.
Their staff, however, felt that structureddesign had little
value, andconstrained their creativity. The managers
found someone on the staffwho wascurious aboutstruc­
tured design andwaswilling to try it.The managers gave
that personthe chanceto learnthe method andexpanded
his responsibilities on the project so he could apply it.
Whenthe staffmemberbeganexpressing satisfaction
with the method, other project membersbecame more
opento tryingstructureddesign.

Staff reluctance can alsobe the resultofpoor
management-staff relations. Staff may feel that managers
are forcing a method on themwithout understanding the
real problems theyface whendeveloping software. Both
managers and staffmust improve relations before a new
method is adopted.

Realistic ExpectatIon.. Projects often adopt a new
method, expecting that with sometraining anda CASE
tool, software development timeor costwill be instantly
cut in half. These expectations are cultivated bythe
media, CASE tool vendors, and seminarproviders. How­
ever,experience has shown that the benefits ofmethods
do not accrue until later in the project life cycle. Man­
agers often become disappointed whenthe benefits they
expected are not realized in the short term.Astime pres­
sures mount and budgetstighten, these managers often
choosenot to continue the necessary investment to
makethe methods and tools successful.

Forexample, a project charteredto develop a
network management system decided to experiment
with structured analysis on oneofits teams. The team
invested in CASE hardware, software, and training. How­
ever, it soonbecame apparent that although the quality
ofthe requirements produced by the teamwould
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improve significantly, the productivity ofthe teamwould
notgreatlychange. Because management expected large
productivity gainsfrom the team, structuredanalysis
wasabandoned. This example illustrates that although
the entireproject would benefit in the long-term from
the improvements in requirements provided by struc­
tured analysis, short-term considerations tookpriority.
Consequently, the investment in the CASE tools and train­
ingwaslostbecausemanagement expectations could
notbe met.

Managing expectations is difficult becausemeth­
odsoffer muchpromise to improve productivity, costs,
andquality. However, before making an investment in
methods, the objectives and successcriteria for the meth­
ods should be defined. Ideally, these objectives would be
reviewed with someone knowledgeable aboutthe meth­
ods,familiar with the project domain, andsympathetic to
the project's interests. Relying on CASE vendors to confirm
the feasibility ofthese objectives is riskybecause vendors'
first interestis in selling tools andtraining.

Emphasis on Methods and Process. Whena method
is introduced, its mostvisible feature usually is the CASE
toolthat supports it.The toolprovides a window on the
notations used bythe method and the rulesforconsis­
tency. Itsvisibility is often the reasonmany project mem­
bers spendmoreenergyselecting andlearning the tool
than the method. Theyexpectthat oncethe toolis mas­
tered,theywill enjoy the benefits promised bythe CASE
vendor. Unfortunately, mastering a CASE tool is only a
small partofthe transition a project needsto make. Pro­
jectmembers mustaccept newways to thinkabouttheir
work. New deliverables mustbe produced. Hand-offs and
other responsibilities from onegroupto anothermust
change. These aspectsofadopting methods are not
addressed by CASE tools. However, many project mem­
bers still focus on managing the transition to the new
tool alone, not the transition to the newsoftware develop­
mentprocessthe methods imply. Whenthishappens,
the methods are poorly applied and do notprovide the
expected benefits. Project members often then conclude
that CASE is mostly "hype."

Forexample, a software project for testingan
operations systemswasinterested in CASE tools, and
invested heavily inhardware andtooltraining. These
investments cameaftercareful studyofCASE tools and
hardware platforms. Butsimilar attention wasnotpaidto

24 AT&TTECHNICALJOURNAL. NOVEMBER/DECEMBER 1992

selecting a method, changing the project plan, and
redefining people's responsibilities. Today, thisproject
has a labfilled with equipment, but the project members
are using the oldmethods.

Emphasizing methods andprocess instead of
tools is challenging because methods are abstract while
tools are concrete. Also, some organizations thatvalue
technical accomplishments hold the biasthat CASE tools
are technical and methods andprocess are not. Ifproject
managers want to increase the chances fora successful
method introduction, theyshould try to manage the pro­
cess, not the tools. The tools would be managed through
the process. Selecting a staff member to be a "process
engineer" whose responsibility is to focus on the process
is one strategy forachieving this processfocus.

Getting Started With Methods
Thoughadopting methods supported by CASE

tools canbe challenging, the riskscanbe managed.
This section describes two critical actions successful pro­
jectshave takento ensuresuccessful adoption ofa new
method. These actions involve creating two plans that
seek to manage the selection ofa method andto incorpo­
rate the method intothe project.

Methods selection Plan. Because a project has
many methods andtools from which to choose, a strat­
egyforselecting a method and tool mustbe decided
upon andclearly stated. Abasic decision-one that must
be madeearly-is whetherto use structured or object­
oriented methods. Both approaches offer gainsin pro­
ductivity and quality through revolutionary development
processchange.

The approaches use similar model construction
techniques and notations, and theycover the samepor­
tionofthe lifecycle: analysis, architecture, design, and
coding. However, theyhave a different emphasis: func­
tional versusobject.

The object-oriented approach may have certain
advantages, but it also has a largerlearning cost, and
is supported byless mature tools. Because the two
approaches are similar, learning onewill aid in learning
the other,andprojects may wantto use structured meth­
odsas a stepping stoneto object-oriented methods.

Given the importance andthe challenge of
selecting an appropriate method, a methods selection
plan should be prepared that defines:



- The staffmembersresponsible for selecting the
method and CASE tool. These people mustbe empow­
ered to make the selection to preventother managers
or stafffrom rejecting it.They must alsobe prepared
to explain the expected benefits.

- The timeframe for the decision.
- The candidate methodsto be considered. These meth-

ods should be limited to those witha suitable refer­
ence text,have detailed training classes, have a sup­
porting CASE tool, and be endorsed bythe best current
practices ofthe organization.

Method...speclflc Project Plan. Oncea decision
has been madeaboutmethodsand tools, a project planis
usually prepared before workbegins. The project plan
typically includes sectionsthat define the tasks,project
milestones, roles and responsibilities ofteammembers,
and standardsto be used.The project plan foran organi­
zation adopting a newmethod should reflect its effect on
the deliverables, milestones, and other relevant factors.
Inparticular, a Methods-Specific Project Planwould
include:
- Aspecification ofthe methodschosen.
- The tool chosen to supportthe method.
- The partsof the application implemented with the

methods. To minimize risk,a projectcan apply the
methodsto one or two non-critical features.

- The staffmembersassigned to these features, with
their rolesand responsibilities defined. These indi­
viduals shouldbe enthusiastic aboutapplying the
methods.

- An outline ofthe specific training required, the train­
ingschedule, and the namesofthe staffand manage­
ment involved. Noone shouldbe allowed to start work
until their training is complete.

- The method-specific deliverables. These will vary
according to the method chosen. For example, Shlaer
and Mellor's 00 analysis-:" includes an information
model foreach domain, a state model for eachobject
and relationship, and a process model foreach state.
This combination ofmodels comprises the analysis.
The project planmightinclude a deliverable matrix
whose rows listeach domain, and whose columns rep­
resent each model. The intersection ofeach rowand
column represents a deliverable whodue date appears
at the intersection. Asimilar matrix could be used for
deliverable inspections. Aruleofthumbfor the

development lifecycle whenusingspecification meth­
ods supported by CASE is 40percentforanalysis and
architecture, 35percentfor design, 10percentforcod­
ing, and 15percentfor testing.

- The method-specific conventions and standards for
the project. This will minimize confusion andeliminate
unnecessary discussion. Once adopted, compliance
with the standardsor conventions mustbe enforced.
An example ofa convention in structuredmethods
would be "context diagrams contain only oneprocess."

Preparation ofa Methods-Specific Project Plan by manage­
mentdemonstrates its commitment to methods use.The
project plan is the key to processdefinition in an organiza­
tion. Focusing on it insuresproperemphasis on methods
and training, which increases the probability ofsuccess.

Summary
Methods supported by CASE toolscan reduce devel­

opment intervals and productcosts,andcan improve the
quality ofsoftware. Butbefore these benefits are realized,
the methodsmustbe systematically applied to the project.
Those projects that prematurely discontinued methods use
failed to achieve the expected benefits. Root causeanalysis
ofthese projects revealed several factors affecting the adop­
tionofmethodsand tools. These factors could be managed
throughcareful method selection, enthusiastic manage­
mentand staff, reasonable expectations, anda method­
specific project plan.
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