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O The assessment

team must fulfill its commitments

o The assessment

must be independent

o The assessment

must accurately

and objective,

identify the organization's

o The feedback must be professional
o The results must be confidential,
o The findings and recommendations

Fulfilling

in a timely fashion,

strengths

and weaknesses,

and non-threatening,
and
must include a roadmap for follow-on

action plans.

Commitments

An assessment is a significant undertaking
for an organization in terms of cost and effort.
The average assessment for a moderately
sized project is approximately
30 staff days of
time for the assessment team and 30 staff days of time for the project. As such, the
assessment must be planned and managed, as would any project task. Each assessment is
assigned a project leader from the assessment team, who is responsible for all of the
customer interfaces, including establishing the schedules, working the details of the
assessment implementation,
and ensuring all assessment team commitments are fulfilled.
Likewise, a project coordinator from the organization being assessed is identified to work
with the assessment leader to coordinate all the logistics, such as selecting participants,
getting meeting rooms, sending out meeting
commitments are fulfilled.

notices,

and ensuring

all project

To facilitate this process, the assessment leader meets with the project coordinator,
provides the coordinator with a checklist, and makes sure the coordinator clearly
understands what the assessment team will be doing and what the project must
do throughout the life-cycle of the assessment.
The assessment leader then assumes the
responsibility for following up at each step of the process to ensure all activities are
performed as agreed.

Independence

and Objectivity

While it is possible for an organization to perform a self-assessment,
experience in
AT&T has shown that having a trained assessment team not associated with the project is
more effective. The objectivity is perceived to be higher when the assessment team has
no vested interest in the results or the subsequent changes that are recommended for
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A third

approach

software

being tried

consultant,

is to assign

to the project

a process

at the completion

engineer,

who is an experienced

of the assessment.

The

assessment

results are provided to a process engineer
who then works with the project on an ongoing
basis as they develop and implement
process changes.
An advantage to this approach is
the process
wide range

engineer
is dedicated to the project, while at the same time has access to a
of other experts, practices, and tools that can be used to help the project.

CUSTOMER

EXPERIENCES

AT&T has done nearly 100 assessments
since 1987 using one or two widely accepted
instruments,
the Software Engineering
Institute's (SEI) Capability Maturity Model/I/and
the Software Productivity
instrument
was modified

Research ! (SPR) CHECKPOINT
TM questionnaire/2/.
The SPR
for use in AT&T and has been used in all the assessments.
The

SEI questionnaire
is unmodified
and has been used in roughly 40 assessments
since mid
1990. Because the two instruments
have a different
focus, the SPR looking primarily at
detailed

process

effectiveness

are administered

differently.

SEI Cons_'n_s

As indicated

at overall

process

management,

above,

the SEI questionnaire

a meeting(s)

on each question

is management

of their management
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oriented,

team(s)
Most

valuable

development

software
indicated

developers.
For example, in one assessment,
the management
that the organization
had documented
methods and standards

the management
is not always

process, but when the developers
were interviewed,
was a document,
the use of the methods
and standards

CHECKPOINT

is a trademark

and headed

and productivity.
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that,

a company
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SPR Consensus

Meeting

The AT&T version of the SPR questionnaire contains approximately 300 questions.
The answers to the questions, which are generally on a 1-5 scale, indicate how the
organization is doing relative to the software industry for that particular area. For
example, if the sample question shown below were answered, a score in the 1 to 2.5
range would indicate the project is leading edge with respect to the software
defect data collection function, a score in the 2.6 to 3.4 range, would indicate the project
is at industry norm, and a score 3.5 or greater would indicate the project is at high risk
relative to the software industry as a whole. The question structures are the result of
Capers Jones' extensive

Software

experience

in the software

field.

defect data collection?:

1) Defect data collected from requirements

onward

2) Defect data collected from design onward
3) Defect data collected from testing onward
4) Intermittent or partial defect data collection
5) No defect data collection

In the AT&T process, representatives from the software development staff, not generally
managers, are asked to fill out the questionnaire, and to then attend a one day meeting,
during which the group is expected to reach a consensus answer on each question. All
major software development life cycle activities are represented, including requirements,
architecture, design, implementation,
test, product support, and user documentation. To
help the group reach consensus, the assessment team facilitates a discussion of each
question. This meeting generates a great deal of discussion among the participants and
provides a great deal of insight into the organization.

Most groups find that the meeting is informative, and often it is the first time people
representing different functional areas have the chance to understand the issues faced by
others. For example, it may be the first time the person responsible for
preparing customer documentation and the software developers have a meaningful
discussion on the documentation process and its effectiveness.
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Hard Data

In addition to the data collected through the two questionnaires,

there is additional data

requested of a project. This data is referred to as hard data because it is quantitative in
nature, asking for things such as staff effort by development phase, start and stop times
for development phases, defect counts, etc. In general, a single person in the
organization is asked to collect this data. This data is used to calculate productivity for
the project and to validate information from the SPR session.

Feedback

Session

After the data has been collected and analyzed, the project is invited to a feeAback
session to hear the results of the assessment.
Experience has shown that the most
successful assessments are those in which top management has been involved
and supportive.
It is especially important that top management is present at the feedback
session and shows a commitment to the improvement process. One of several vehicles
used to give a project a snapshot of the effectiveness
in Figure 1. This is called a kiviat or spider chart.

of their software

processes

is shown

The kiviat graphically depicts how a project is doing in each of eight categories, using
the same 1-5 scale discussed previously.
10-20 questions from the SPR questionnaire
are
associated with each of the eight categories. The categories are defined below. The
average scores for these questions are then plotted to form the kiviat. In this
representation, the closer a score is to the center of the chart, the better the project is
doing in that particular category.
In Figure 1, for example, this hypothetical project is
doing particularly well in the customer focus, project team variables, tools, physical
environment,
and metrics areas, and is at industry norm in the project management and
methodologies

areas.

Customer focus includes questions that deal with the level of customer involvement
the various stages of product development, including requirements, prototyping,
customer documentation, and acceptance testing.

in

Project management looks at the experience of the management team on similar projects,
the effectiveness of estimation and scheduling, and other project management issues.
Project team variables
Tools
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the experience

and training of the staff on the project.

of the coding and non-coding

tools used by the project.

8

Quality focus assesses the quality assurance
the development effort.

activities

used throughout

the life cycle of

Methodologies
looks at the effectiveness of the methods used in the development
activities, from requirements
and design methods to testing methods.
Physical environment asks about the development
office space, and staff support issues.
Metrics

looks at the type of data that is collected

/

/

and target hardware,

the physical

and used by the project.

/

\

\
\
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\'\.

/

¢_ual_ Focus
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Project
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Figure I
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the intent
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Also,
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Plans

The most important activity following
an assessment
is the preparation
of an action plan
to address the assessment
findings.
The three options for preparing
action plans were
discussed
tackle

earlier.

the action

positive

aspect

planning

with

of lasting

planning
of taking

support

this approach

desires,

assessment.

This proposal

organization
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AT&T

available

the broadest

organization
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across

is it may
as large

in other

possible,

success

rate in terms

not take full

as AT&T,

the assessment

tools,

of the
follows

in terms

of

organizations.

for improvement

resources,

A

full ownership

it has a high

a company

a proposal

personnel.

supported

with

particular

practice,

good

that publishes
development

documentation,

fosters
to be one

team,

if the

at the conclusion

and techniques

of the

that the

who

the sharing
of its greatest

practices

training,

is available

and supports

organizations.

and a "best practice

for consulting

of personal

among

"Best Current

experiences

owner,"

with projects.
among

Practices

This program
an expert

Additionally,

projects,

2" which

which

analysis.
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is

on that
this

this has been

benefits.

2 Activities that have been identified as beneficial are documented and supported through
documentation and waining. Examples of best current practices are code inspections and root cause
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Reassessing

an Organization

Implementing
an improvement
program takes time and patience, and the time required
to
see lasting benefits
of the changes varies with the improvement
being undertaken.
For
example,

a project

documents
cycle,
able

is likely

while

In AT&T's

program

for requirements

benefits

of this program

that needs

to implement

a formal

the benefit

over
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to see tangible
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collected

will not be

and compared

time between

assessments.

1987, having
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one AT&T
had assessments

put in place
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edge,

at industry
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was noted.

just starting

of the type of progress

is leading

1989,

in the assessment
1991.

the weaknesses

proud of their progress,

with other projects

example

has participated

plans to address

very clear improvement

understandably
stories

project

In this

a full development
cycle, and will have
implemented
to make a re,assessment

meaningful.
It is important
in a software
assessment
that the processes
being
are those in use, not those that are planned for a future development
cycle.
As an example,

to the

cycle.

is a reasonable

time period most projects will complete
data on the effectiveness
of the changes

early in the next development

estimation

data has been

and design

Projects

and generally
an improvement

that can be made
measure

norm or at high risk,

each assessment,
similar

to share their
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with results

willing
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Following
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SUMMARY

This paper has described the use of the software process assessment
program in AT&T,
and demonstrated
its value as an ongoing quality improvement
tool for the software
development

community.

AT&T

will continue

to encourage

software

organizations

to

participate in this program and to use the results to ensure that all software products
achieve the highest levels of quality.
Additionally,
since good processes
have been
shown

to correlate

interest

with higher

of the organization

levels

of productivity

to strive for leading

and shorter

edge development

intervals,

it is in the best

practices.
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