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ABSTRACT

The Software Engineering Institute is chartered with advanci ng
the state-of-the-practice of software engineering to i nprove the
quality of the systens that depend on software. Digital has based
its software process inprovenent program on the Capability
Maturity Model and Software Process Assessnent devel oped by the
SEl. As software organi zati ons gain process maturity, they
produce higher-quality products. Case studies report the
experiences and | earni ngs of two software organizations at

Digital that have introduced the SEI franmework and methods into
their process inprovenent efforts.

| NTRODUCTI ON

During the |l ate seventies and early eighties, the
state-of-the-practice of software devel opnent and managenent at
Digital inproved significantly. Exanples of these inprovenents
i nclude the follow ng.

o] Sof tware and hardware architectures, notably the VAX VMS
and the Digital Network Architectures, were devel oped.

o] Hi gher-1 evel |anguages (BLISS and C) were introduced into
comon use in systens devel oprment.

o] Debuggers and | anguage-sensitive editors were devel oped
and used wi dely.

o] Code nanagenent systens were introduced into w despread
use.

o] The phase revi ew process for nmanagi ng software projects
was used extensively.

Al t hough the conplexity of software devel opment projects has
grown exponentially over the last few years, relatively few
changes have occurred in the practice of devel opi ng and managi ng
software projects. The lack of effective process managenent
techni ques inpacted Digital's ability to predictably deliver

qual ity software products that satisfy customers' expectations
both in feature and tinme-to-nmarket needs.

Thi s paper describes the use of software process methods to
i mprove the quality and predictability both in time and
function of Digital's software products. Specifically, it



descri bes the approaches of two organizations actively involved
in software process inprovenment efforts. In addition, it presents
t he concl usi ons drawn from case studies of their process

i mprovenent progranms as well the challenges to be faced in the
future.

SOFTWARE PROCESS | MPROVEMENT PROGRAM

The software process inprovenment programat Digital is based on
the framework devel oped by the Software Engineering Institute
(SEl'). The SEI is a federally funded organi zati on chartered with
advancing the state-of-the-practice of software engineering to

i mprove the quality of the systens that depend on software.

The SEI pronmptes the belief that software productivity and

qual ity gains can be achieved through a focused and sust ai ned
effort toward building a process infrastructure of effective

sof tware engi neeri ng and managenent practices.[1l] Case studies on
process prograns at Hughes Aircraft and Raytheon support this
prem se.[2,3] Although the inportance of a quality process to the
end quality of the product is gaining acceptance, this idea is
not prevalent within software organi zations. A strong fear stil
exi sts that devel opment of a process structure is equivalent to
the creation of a bureaucracy.

We chose the SEI's framework as the basis for our process

i mprovenent efforts because its focus is specific to software
organi zations. A key el enent of inproving software process is the
ability to devel op effective structures and the discipline to
manage the process. The SEI has devel oped a process franmework and
met hod that deal specifically with the conplexity of software
practi ces and organi zations.

SEl Capability Maturity Mde

The framework, known as the Capability Maturity Model (CWVMM,
asserts that a project is an instantiation of the organizationa
processes in which it was devel oped. Therefore, to inprove a
project's predictability or quality, one nust inprove the
structure and discipline of the process (or develop the process
maturity) in which the project is devel oped. The capability of a
process to deliver a quality product predictably is determ ned by
how wel |l the process is defined and how consistently it is
appl i ed.

As shown in Figure 1, the CW franework defines five |levels of
maturity: Initial, Repeatable, Defined, Managed, and Optim zing.
Each level is a building block for the next level. To see

i mprovenents, organi zations nust proceed fromthe | owest level to
the highest level. Since each level is a precondition for the
next, the organization cannot skip a level. Organizations can
deternmine their process maturity and the processes they should



devel op by undergoi ng an SEI process assessnent.

SEl Process Assessnent

The SEI has devel oped a nethod called the SEI process assessnent
to enabl e organizations to determine their process maturity. The
assessnment is used to determ ne process awareness in the

organi zation and to devise an action plan for inprovenent of the
process. The assessnent involves all levels of the organization
in a structured nmethod ai med at buil ding consensus on the prinary
probl ems the organization faces. A by-product of a well-run
assessnment is organi zati onal agreenent on the actions of howto
address the problens. For nore information on the process
maturity framework and assessment, see Managi ng the Software
Process by Hunphrey. [ 4]

SEl Guidelines for Process | nprovenent

Once the organi zation decides to introduce a process inprovenent
program based on the SEI nodel and nethod, two questions require
answers: (1) What does this nean? and (2) How do we get started?
Process i nprovenent work is unique and involves a |evel of
abstraction beyond the usual work done in software organizations.
This effort nust be staffed with individuals who can bl end

organi zati on knowl edge with process inprovenent techniques.

Unl ess the organization is serious about applying adequate
resources to the effort, including a substantial anount of tine
and commitnent from managenent, we suggest that the effort not be
undertaken. The SElI has devel oped guidelines on staffing a
Sof t ware Engi neering Process Group (SEPG).[5]

In the next two sections, we offer our different experiences in

i mpl ementing SEI -based process inprovenent programs as case
studi es from which other organizations can learn. In the first
case study, an organi zation started with a small bounded

i mprovenent and used that to | aunch a process inprovenent effort
that started with an SEI assessnent. In the second case study, an
organi zation built SElI concepts into existing quality processes
to gain nonentum for a process inprovenent program based on the
SEI franmework and SEI assessnent.

CASE STUDY 1: USI NG AN SEI ASSESSMENT TO | NI TI ATE THE PROCESS
| MPROVEMENT PROGRAM

Undert aki ng an SEIl - based process i nprovenent effort is a huge
task. The effort officially begins with an SEI assessment;
however, we have found that nonths or years may be needed to
prepare for an assessnent. In our case, nine nonths passed from
the tinme we began work to inprove our processes until we

consi dered an SEl assessnent. Another four nonths was needed to
conplete the assessnment. As our first step, we sought comntnent



for change within the organization. To this end, we initiated a
test involving a snmall bounded inprovenent plan.

bt ai ning Commi t ment for Change

Often there is a perception in the organization that it is easy
to change. I n our experience, however, it is a difficult process
even when an organi zation wants to change. To prepare for the

| arger process inprovenent effort, we devised a small bounded

i mprovenent effort to evaluate if the organization was ready to
change. The test is beneficial in tw ways. First, it gives the
organi zati on experience in dealing with change. Second, it
creates energy for process inprovenent and helps to enli st
sponsors within the organi zation

The first inprovenent was to update the code nanagenent system
The organi zation had recently undergone changes in organi zationa
structure and product strategy. These changes put new

requi renents on the systemwe used to build and integrate our
sources. The inprovenent was to choose a new source managenent
system and to establish its use in the devel opment and rel ease
processes within one product release.

The success of our inprovenment plan was nmeasured in two ways.
First, the introduction of the code managenent system did not

i npact the schedule of the release in which it was introduced.
Second, during the retrospective of the rel ease, the new code
managenment system was viewed positively by both the rel ease
managenment and engi neering organi zations. In addition, 30 percent
of the people involved in the retrospective responded that
updating the code managenent system was the hi ghest positive
change we made to the process. As a result of this success, we
proceeded to the SElI assessment and SEIl - based process i nprovenent
program

Choi ce of SElI Model and Met hod

We chose to use the CMM and SElI assessnent as part of an overal
effort to inprove the software devel opment environment in our
organi zation for two mgj or reasons.

First, the CMM provided a framework for prioritizing process

i mprovenent efforts to devel op the organization's capabilities.
In the nonths prior to adopting the CMM we tried unsuccessfully
to agree on the priority of inprovenent in the organization. In
time, we reached the point where we agreed that use of the CwM
and SElI assessment woul d enable us to establish priorities for

i mprovenents. The mmjor benefit we saw was that the assessnent
involved all levels of the organi zation from seni or nmanagers to
i ndi vidual contributors in the prioritization and inplenentation
of changes. In addition, we considered the cross-functiona

i nvol venent to be essential to sustaining the effort.



The second nej or reason we chose the CMM was its focus on the
software industry. In the future, we hope to be able to benefit
fromthe prograns in risk managenent, software education, and
sof tware nmeasures, now bei ng devel oped at the SEI

The assessnent is designed to help determ ne the process areas
that the organi zati on nust address in order to nove up the
capability levels of the CMM In our case, the assessnment was | ed
by a trained SEI facilitator and a team of people within the

engi neering organi zati on. W tapped the know edge of
approximately 60 people fromw thin the organi zation through
guestionnaires, interviews, and free-form nmeetings. The data
col |l ected was anal yzed and devel oped into a findings and
recommendati ons docunent that was presented to senior managenent.
Thi s docunment is the basis for process inprovenent work in the
organi zation. It is required reading for new managers at the
staff |evel.

Extensions to the Framework of the CMM The CMM has its roots in
t he governnent systens and defense-oriented areas of the software
i ndustry. It has only recently made inroads into the comrercia
software i ndustry. Although it is the nost conplete nethod

avail abl e for software process inprovenment, it nakes certain
assunpti ons about software devel opnent organi zati ons that may not
be true in the conmercial sector. Wile inplenmenting our software
process i nprovenent project, we found it necessary to extend the
Ccw

As stated earlier, the CMM provides a set of levels that allow an
organi zation to determine the maturity of its processes. Each
| evel defines a set of key process areas (KPAs) required to reach
that level's capability. For exanple, there are six KPAs at the
Repeat abl e Level 2:

0 Subcontract or managenent

o] Sof tware project planning

o] Sof tware project tracking and oversi ght

o] Sof tware configurati on managenent

o] Software quality assurance

0 Requi rement s managenent
Each KPA is defined by a set of practices that cover the goals,
the abilities and conmtments to performthe process, the
activities the organi zation nust perform and the nmechanisnms to

nmeasure and verify those activities.

The first extension we made to the CMM occurred during the



assessnment process. The CMM does not address resource managenent
and devel opnent, that is, enployee devel opnment, changes in the
way resources are applied to new processes, and conmuni cati on

wi thin the organi zati on. These are necessary to devel op the
practices required to inplement a KPA. For exanple, to develop a
project plan, one nust be able to negotiate effectively to share
resources anong i nterdependent projects; or, to verify that an
activity is perforned, feedback | oops must exist in the
organi zati on's conmuni cati on processes.

Qur findings indicated that the areas of commtnent and

comuni cation needed i nprovenent. The CMM describes attributes
for these areas in each KPA; however, it provides no gui dance on
the goals, activities, and abilities of comitnment and

communi cation as process areas in their own right. W have sone
activity in each of these areas but have not successfully

devel oped theminto an integrated plan for the organization.

The next extension to the CMrequired us to inplenent processes
fromthe Defined Level 3, even though we had not achieved the
Repeat abl e Level 2. First, we needed to establish an SEPG to
carry out the activities to inprove the process. Second, we
needed to establish guidelines and nmethods for a training
program W thout a training program we could not ensure that the
organi zati on woul d have the abilities to perform KPAs at the
Repeat abl e Level 2. Third, we needed to define the processes used
in the organization. Definition of process and training are
percei ved by the organization as mmj or causes of frustration.
These areas tend to enbody the organization's recogni zed need to
change and its overall resistance to change. These two areas

i nvol ve problens related to understandi ng how other functions in
the group work, devel opi ng good peer-to-peer communi cations, and
transferring responsibilities between people.

Finally, we introduced a KPA for the definition of the software
devel opnent process. The CMMis based on first providing a good
managenment framework and then devel opi ng the engi neering
framewor k. The assunption is that, as engineers, we tend to focus
first on the engineering process for inprovenents. In

i mpl ementing process inprovenent, we found that we needed a
process nmodel specifically for devel opnent of software conponents
wi thin our overall software product process.

Turni ng Recommendations into Actions. Qur experience has shown
that with organi zations assessed at the Initial Level 1 of
maturity, two aspects of turning recomendations into actions
need to be considered. The first is the skill set of the people
who devel op the process inprovenents; the second is the framework
for devel opi ng and delivering process inprovenments to the

organi zation. We found that the individuals and teans who deliver
process i nprovenent nust possess project managenment skills and
organi zati onal devel opnent skills.



Proj ect managenent skills are essential because the environnent
does not otherwi se foster the discipline or ability to create a
set of plans froma set of recomendations. W structured the
process i nprovenent work into a project with a set of goals,

obj ectives, and deliverables. The high-level goals and objectives
were integrated into a set of long-range milestones. Currently,
each person working on process inprovenent has a set of project

pl ans that describe individual deliverables based on the project
goals. The next step for the project is to attain the sanme |eve
of detail in all the plans so that we can integrate the work as a
single set of deliverables into the organization. CQur
recommendati on to anyone starting a process inprovenent effort is
to staff the effort with a strong enphasis on project nanagenent
skills.

Organi zati onal devel opnent skills are al so essential. The process
i mprovenent team needs to assess the organi zation to determ ne
the root cause of problens, to determne the rate of change for
the process inprovenent efforts, and to institute feedback
mechani snms to nmeasure progress. In addition, the team needs to
under stand how to overcone resi stance to change, to deal with
change at all levels of the organization, and to sustain change
at a nanageable rate.

Qur experience has convinced us that a framework is essential to
devel op and deliver process inprovenent to the organization. Qur
process i nprovenent framework has three aspects:

o] Skills devel opnent
o] Process definition and inprovenent
o] Operational environment and technol ogy enhancenents

For exanple, we had been working in the area of inproving the
organi zation's planning processes. After evaluating the existing
pl anni ng processes, we determ ned that we woul d have to devel op
the organi zation's planning skills. First, we introduced a too
to enabl e people to inplenment schedul es. Second, we devel oped
requi renents for the operational environnent for the tool and
process, specifically for access, archival, and retrieval of
project-related i nformati on such as project plans and schedul es.
Third, we determ ned the requirenments for training based on the
needs of key individuals in the organization. Finally, we defined
the organi zation's planni ng process and devel oped conti nuous

i mprovenent cycles for the process.

Each of our process inprovement efforts included the three
factors fromour project framework. These efforts were tracked by
the organi zation to ensure that the schedul e and resource needs
of the work were nmet. In addition, process inprovenment work was
prioritized according to the organi zation's busi ness needs. The
delivery nethods for the process inprovenment work nust be agreed
upon and understood at all |evels of the organization. This



provi des the context and enables the work to be better understood
in the day-to-day routines of the organization

CASE STUDY 2: BUI LDI NG SUPPORT FOR A FORMAL SEI - BASED PROCESS
| MPROVEMENT PROGRAM | NTO ONGO NG PRQJECTS

Initially, the amount of engineering time needed for a formal
SEl - based process inprovenent programwas intimdating to
managenment and engi neers. To denonstrate that the process could
benefit the organi zation, we took several introductory actions.
First, since the organization was already conmitted to project
retrospectives, we introduced the basic SEl concepts into the

exi sting retrospective process. Second, we worked with

engi neeri ng managenent to ensure that formal quality planning was
undertaken at the start of each project so that quality goals and
processes were consciously selected. Third, we designed a netrics
programto support our quest for maturity.

Proj ect Retrospective

We devel oped a retrospective process based upon the principles in
the SEI nodel for process inprovenent and applied it to our npst
recent product release. W wanted to ensure that we covered al
the key elenments in the SEI nodel (sponsorship, organizationa
prepar edness, enployee involvenent, working first on KPAs at the
Repeat abl e Level 2). As shown in Figure 2, the process was

desi gned by the forerunner of the SEPG

First, the SEPG net with the sponsor (the head of the engineering
organi zation) to define the particular attributes of the SE
process we wished to integrate into our retrospectives. They

i ncl uded cl ear sponsorship, enployee involvenent in all aspects
of the process, and creation of action teans to neke

i mprovenents. The sponsor comruni cated to her organi zation the
goal s of the enhanced retrospective and her commitnent to act on
any findings.

Next, we designed and distributed a survey ainmed at obtaining a
broad vi ew of what worked or did not work on the npbst recent

| arge rel ease. The retrospective team was assenbl ed and conduct ed
a facilitated neeting of the larger group to obtain an alternate
vi ew of what had happened during the project. The team used the
findings fromthis neeting and the survey to develop a
prioritized list of problens.

The foll owi ng problens were identified as being applicable to
bot h hardware and software

o] Desi gn continued during debuggi ng.

o] Conmponent quality ranged fromfaultless to untested.



0] Check-in criteria were inconsistent.

o] Check-in criteria were unclear and changed as the project
progressed.

Team nmenbers di scussed the problens in a series of structured
interviews with the key people concerned with the rel ease. The
interviews focused on identifying the root causes of the

probl ems. Sanpl e root causes are |isted bel ow

o] Di fferent assunptions were nmade about code freeze.
o] Changes to check-in criteria were not conmuni cat ed.

o] Har dware was not available for tests early in the
project; builds and tests were tinme consum ng.

0] Consi stent success or failure was not rewarded or fixed.
o] Known probl ens were allowed to conti nue.

The team then distilled these root causes into a set of findings
that were fed back to the originators for confirmation and then
to the sponsor for action. The findings fromthe retrospective
team were the follow ng.

o] We planned only one release at a tine.
o] The overall testing nodel was uncl ear
o] Check-in procedures were uncl ear.

The final list of findings can be nmapped to the Initial Level 1
of the CMM The latter two issues relate to software quality
assurance (SQA), and the first issue relates to the requirenents
definition.

The enhanced retrospective boosted our process inprovenent
program It showed that managenent needed to sponsor the project,
t hat enpl oyee involvenent facilitated the inprovenment plans, and
that an SEPG was required to handle the results. In addition, the
enhanced retrospective produced better results than a traditiona
retrospective. We recomend this process to other groups
conducti ng process inprovenent prograns.

Serendi pitously, our retrospective was |ed by the manager of the
next release. As we discussed the project's problens, he was
heard to say, "W are doing the sane thing in ny release; 1'd
better talk to ...." W could not have asked for faster

i mpl ement ation! Furthernore, we changed our process to recomend
that the manager of the next rel ease participate in al
retrospectives. W also believe that too nmuch intuition was at
work during the retrospective. At our next retrospective, we wll
closely conpare the problemlist with the key practices for our



CW | evel before we produce a list of findings.

Qual ity Pl anning

Often the action plans from SEI, from other process inprovenent
task forces, or fromtotal quality control (TQC) teans are not
carried forward to day-to-day project activities. A new technique
is invented and prototyped by the action team and then turned
over to the SEPG for wi despread inplenmentation. At this point,
the process inprovenent usually ends. In other cases, a snall
group inprovenent activity may create an inproved engi neering
process, but its success is unknown outside the i mmedi ate team

Ideally, quality planning selects the processes to be used at the
start of each project. Quality (process) plans close the gap

bet ween i nproved processes and project activities. W have asked
each subsequent teamto prepare a quality plan. The process for
institutionalizing practices works well at our current CWM | evel .
After we conplete our first full SElI assessnment and inprovenent
cycle, we should see the necessity of these activities to achieve
process maturity. The best quality plans are fully enbedded in
the rel ease or project plan prepared by each team W do not
require a separate quality plan for each release, nmerely that the
foll owi ng questions are answered for each new rel ease:

o] What attributes of quality are inportant for this
rel ease?

o] How wi || those quality goals be neasured before and after
t he rel ease?

o] What are the goals for the product before and after the
rel ease?

o] What processes will be put in place to ensure that the
goal s are net?

o] What are the expectations for each conponent in a rel ease
and at what nm | estone?

For exanple, if the release is to have 10 percent fewer defects
than the | ast rel ease, then the questions above m ght be answered
as follows. The defect reports fromcustoners are inportant. The
goals m ght be to have 10 percent fewer defect reports per 100
custoners, to increase pre-rel ease test coverage by 10 percent,
and to continue testing until a rate of less than 1 defect per
1,000 hours of testing is achieved.

To ensure that the goals are net, formal code inspections for 100
percent of all new code would be introduced and regression
testing coverage increased by 15 percent. All conponents woul d be
required to neet this standard 2 weeks before integration



Qur early experiences with quality plans have confirmed our need
for a nore mature software engi neering process. W have seen a
tendency to "abandon quality to the quality person"; alternately,
some plans have been rejected as "trying to tell engineering how
to doits job." It is difficult to separate the testing plans
fromthe quality plan. As a result, the early quality plans have
focused on release criteria and have included | arge sections of
background information justifying their very existence.

In the long term we believe that the quality plan should cease
to exist as a separate docunent and should be included in the
overall project plan. In the future, quality plans will be
created from known good practices in engineering. As we clinb the
maturity |adder, we will nmore and nore use a repository of good
practice as the basis for creating these plans. An SEPG wi || be
chartered with maintaining the repository (or life cycle as we
know it). The life cycle will be updated based upon SEl
assessnments, retrospectives, small group inprovenent activities,
and so on.

The SEPG is ained at |ong-term process inprovement across

nmul tiple projects. The quality plan is the document to connect
t hese general process inprovenents to day-to-day project work.
Every project or release now has a person designated as
responsi ble for quality. This person is responsible for liaison
with the SEPG and bringing the best practices into the teans.

The Software Metrics Program

As shown in Figure 3, full benefit frommetrics is experienced
only when the processes are under real control, as at the CwWM
Managed Level 4 or above. In addition, nmeasured SQA is one of the
maj or criteria for attaining the Repeatable Level 2. Therefore we
created a nmetrics programw th a dual thrust: we instituted
project- and rel ease-related nmetrics of doneness, or SQA. W also
created a nmetrics programthroughout the organization to neasure
and track our long-termintent for process inprovenent. These
process metrics are not pure because the underlying processes are
not under rigorous statistical control; however, they provide a
poi nt of focus for the organization's inprovenent efforts. Qur
early efforts showed that the organization did not think in terns
of processes whose yield can and shoul d be neasured over tine. W
need to start these netrics today so that we will have an
effective collection system when we reach the Managed Level 4,
and we will also have a population famliar with process
managenent .

Organi zati on-wi de Metrics. W have tried to ensure that our
metrics provide a business focus for our inprovenment activities
t hroughout the organi zation. W have also tried to present the
metrics in such a way as to pronote continuous process

i mprovenent. We have netrics for product reliability,



performance, predictability of schedule, i.e., estimting quality
factor (EQF), responsiveness to custoners, and cost

ef fectiveness. Each of the nmetrics is displayed in a format that
enbodi es the Shewhart/Dem ng cycle (plan, do, check, act) as
shown in Figure 4. In future quality planning sessions, we wll
review each plan for its inpact on these nmetrics. The SEPG is
responsi bl e for preparing and anal yzi ng these netrics.

SQA Metrics. Qur SQA netrics are relatively sinple and are based
upon a convergence during a series of checkpoints at the end of
our testing cycles. W are neasuring test coverage, tinme under
stress without failure, incident arrival rates, and unresol ved
incidents in the classic way. These neasurenents ensure that the
product has been tested enough to ship. We are now starting to
measure early quality indicators such as design stability, which
predi cts eventual SQA problenms. The SEPG is defining inproved
metrics and is analyzing the effectiveness of our test prograns.
Day-t o-day project decisions as to whether or not to ship are the
responsi bility of the project teans.

CONCLUSI ONS DRAWN FROM BOTH CASE STUDI ES

We have drawn two concl usi ons based on our experiences using the
SElI framework. Both concl usions apply whether the organization
begins its process inprovenent efforts with an SEI assessnent or
uses the SEI framework in support of existing quality activities.
First, involving people in the change process is inportant. At
the Initial Level of the CMM organizations are characterized by
ad hoc processes. The processes are not described or enforced,
and there is a high dependence on heroic efforts to neet
schedul es. At the Initial Level of maturity, people are the
process. Lack of focus on the inportance of people in inproving
the process causes confusion and chaos in the organization
Exanpl es i ncl ude:

o] A process is not adopted or beconmes a "junp through the
hoop" exercise when people are unsure of how the change
benefits their goals.

o] Confusion and conflicts arise when the people involved in
carrying out the process are not included in nmaking
changes to the process.

By invol ving people in the change process, we have found that new
processes are adopted nore quickly and are better suited to the
wor k that people perform In fact, the introduction of new
processes becones transparent to the organization.

Second, the use of the alternate nmethod bol sters the primry
process i nprovenent nethod. For exanple, when we started with an
SEl assessnment in the first case study, we found that

i ncorporating the SEI framework into our product retrospectives



rai sed the group's awareness of the SEI nethodol ogy. The SE
framework continued to reassert the inportance of process

i mprovenent within the organi zation. In the second case study, we
i ncorporated the SEI framework into ongoing activities. W
concluded that, for future process inprovement efforts, an SE
assessnment would align the organi zati on behind a single commn
vision and set of priorities.

CURRENT STATE AND FUTURE CHALLENGES

In this section we describe our current state and sone of our
next challenges in inplenmenting the SElI-based process inprovenent
pr ogr ans.

Case Study 1 --- Formal SEI-based Process | nprovenent Program

As previously described, the process inprovenent program provided
t he assessment, an action team was forned, and we introduced

i mprovenents based on its recomrendati ons. Qur rmmjor |earning
fromthis programis that actual process change is risky to
introduce in spite of strong organizational conmm tment and
difficult to keep on track because factors that interact with the
organi zati on are changi ng. The change i n busi ness goals and
restructuring within the organi zati on had the hi ghest inpact on
our process inprovenment efforts.

In inplenmenting our process inprovenent efforts, we found that it
was inmportant to tie the inprovenents in our product process to

t he busi ness goal s of the organi zati on. When the business goals
changed, we were required to realign our priorities to neet those
changes. For exanple, we set a business goal to neet the first
revenue ship date for key hardware products. This required us to
nove from a sequential product release nodel to a concurrent

rel ease nodel, where we m ght have the devel opnent of severa

rel eases occurring in parallel, e.g., one or nore functiona

rel eases and one or nore hardware rel eases. This placed new

requi renents on our processes; as a result, we had to shift the
priorities within the process inprovenent efforts.

Of the two changes, restructuring the organi zation had a greater
i mpact for us. As a Level 1 organization, we had the practice of
overreliance on a small nunber of people with special skills to
performcritical functions. They understood and supported the
process i nprovenent work. The restructure resulted in these
peopl e | eaving the organi zati on or changi ng positions. Since
many of the key sponsors for the process inprovenent work |eft
the group, we had to rebuild support and sponsorship within the
new managemnment and organi zation structure. This had an inpact on
both the priority and the nmethods to deliver the process

i mprovenent wor k.

The basic problemin both changes was that we had no way to



transfer know edge or skill sets during changes. W expect that
the systemin which we work will continually change and shift.

Qur mmjor future challenge is to devel op process inprovenents and
support for these inprovenents that transcend changes to the
systemin which the organi zation exists. We intend to continue to
bol ster our SElI activities with the addition of nmetrics and

qual ity planning to ongoing organi zation activities.

Case Study 2 --- Adding SEI to an Existing Process |nprovenent
Program

Currently, the organization is focused on delivering tw key
products and on devel opi ng a new organi zati onal structure. As a
result, it has been difficult to nmaintain progress on ngjor
process inprovenents.

The retrospective process is nowin use on all major rel eases of
our products with positive results. The first action plans from
the retrospectives took a long tine to conplete and are only
bei ng i npl enented today (August 1993). Metrics and quality plans
are now in use by 100 percent of our rel eases.

We coul d have made faster progress throughout the inprovenent
programif we had better fundanental know edge about quality and
process in our organization. The additional learning from
retrospectives could have been nore effective if we also had a
broadl y based education programin quality.

The retrospectives have produced real benefit and sonme goodwi | |
toward process inprovenent. In addition, they have acted as an
excel l ent way of educating their participants about the
fundament al s of process managenent. We recently held the first
nmeeting for the fornmal SElI program both attendance and

ent husi asm were high. The prototyping work with the
retrospectives, however, has not overconme the concerns of the

organi zati on. For example, concern remains that an SEPG wi || take
ownership of the process away fromthe engi neering groups despite
repeated assurance that it will not. The full benefits of quality

pl anning and the netrics program and their connection to our
br eakt hrough productivity objectives remain to be achieved.

We believe that the visible commitnent for an SEl assessment is
needed to gal vani ze the organi zati on to achi eve breakthrough

| evel s of process inprovenent and hi gher benefits, and we are
continuing with our formal SEI program The initia

organi zation-wide training is scheduled for the first week of
Sept enber 1993, and the assessnent is tentatively schedul ed for
April 1994,
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