Introduction of the
project management
discipline in a
software development
organization

An approach to the introduction of the project
management discipline in a software
development organization is presented, with
emphasis on the aspects that can be generalized
and adopted by other organizations under similar
circumstances. The presentation includes the key
elements of the approach taken, the maturity
scale used to guide the introduction effort, a
short description of the education program
developed specifically for this case, a
methodology for developing project models, and
the staff and support structure put in place. The
paper concludes by reporting the initial
experience and noting directions for future
development.

Managing a project requires specific skills
and techniques to deal with problems re-
lated to the following areas: planning and sched-
uling tasks and activities; recruiting, motivating,
and developing project staff members; assigning
tasks to individuals and appraising their perfor-
mance; negotiating with groups internal and ex-
ternal to the organization; assuring quality; deal-
ing with risk and uncertainty; and other human
relations and business subjects. This body of
knowledge, which is distinct from the technical
expertise required to actually execute the project,
constitutes the basis for the project management
profession.

However, the term “project management™ has a
more specific and limited meaning, restricted to
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the planning and control aspects of managing
projects. In fact, the Dictionary of Computing’
provides the following definition for project man-
agement and two related terms:

project management: “[In system develop-
ment, tlhe activities concerned with project
planning and project control.”

project planning: “The activities concerned
with the specification of the components, tim-
ing, resources, and procedures of a project.”
project control: “The activities concerned with
monitoring the progress of a project, its direc-
tion, quality, and resource utilization, as com-
pared with project plans.”

The discipline of project management has been
around for several decades. Its formal beginnings
are traced back to the precedence network dia-
gramming techniques developed for the Polaris
submarine project in the early 1960s. Today, vir-
tually all construction and logistics projects and a
good portion of research, development, and en-
gineering projects in most areas use formal proj-
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ect management techniques. In fact, academic-
level coursework on project management is part
of most, if not all, college curricula in civil, chem-
ical, and industrial engineering, as well as oper-
ations management and business administration.

The need for a disciplined approach to managing
projects is particularly marked in the software de-
velopment industry in light of some of its charac-
teristics, such as the tremendous rate of technolog-
ical change that induces risk and uncertainty;
scarcity of productive resources, mainly skilled la-
bor; intense competition in the marketplace; high
rate of product obsolescence; and frequent require-
ments changes.

The situation, however, is less than desirable due
to a combination of factors, starting with the lack
of proven techniques for activity analysis and for
duration and resource estimation, and ending
with the notion that software development is an
art and as such is not subject to rigorous engi-
neering methodologies. However, a consensus
has emerged in the last few years, according to
which software development efforts must incor-
porate project management techniques to main-
tain reasonable levels of quality and productivi-
ty.*® This point is clearly made by Humphrey’
who explicitly mentions project management as a
key requirement for having a software develop-
ment organization emerge from its initial (chaotic)
stage and move up the maturity scale adopted by
the Software Engineering Institute. In addition,
studies of the software development process,
such as those of Radice et al.®® and Hoffnagle and
Beregi, " clearly suggest the need for formal pro-
cedures for planning and tracking the various ac-
tivities that constitute the process and for con-
trolling its execution.

The purpose of this paper is to give an example of
a successful effort to introduce the project man-
agement discipline to a medium-sized software
development organization. The presentation
highlights those aspects that can be generalized
and adopted by other organizations under similar
circumstances.

Background information

The subject organization is a medium-sized 1BM
software development laboratory, which had
been in existence in its current form for about
three years at the time the implementation effort

266 raz

began. The mission of the organization was to
execute software development projects. At any
point in time, about six major projects, each in-
volving more than 50 professionals for 18 months
or longer, about ten medium-sized projects, each
involving 15-50 professionals for 12-18 months,
and an undetermined number of minor projects,
involving fewer than 15 professionals for periods
shorter than 12 months, were active.

A substantial percentage of the software devel-
opment professionals either had been with the
company for less than three years or had trans-
ferred from other areas, mainly customer sup-
port. Thus, the amount of collective expertise and
experience in software development in general
and in software engineering methods and tech-
niques in particular was quite limited.

Although subject to frequent changes, the orga-
nizational structure could be described as a hy-
brid between a project-oriented structure and a
matrix structure. Development groups were or-
ganized by project, with project managers report-
ing to product managers, who in turn reported to
the laboratory director. Each product manager
was responsible for developing software products
for a specific combination of operating systems
and hardware. Development support groups,
such as information development, build and in-
tegration, system test, and performance test,
were organized in a roughly parallel structure
through a different management chain that also
reported to the laboratory director. Finally, cer-
tain support groups, such as usability testing, bus-
iness planning, and early customer support, were
divided among several separate management
chains also reporting to the director of the labo-
ratory.

Thus, the manager of a typical project had direct
control over the development staff, and some-
times also over the planning and design groups,
but had to go outside the product organization to
a support organization to obtain build, integra-
tion, information development, and national lan-
guage support services, and to yet other organi-
zations for usability testing and business and
financial planning assistance.

The situation is further complicated by the fact
that some of the development groups are in re-
mote locations across the United States or even
in Europe or Asia, and some of the development

IBM SYSTEMS JOURNAL, VOL 32, NO 2, 1993




work is done by other companies working under
contract with IBM.

This rather complex organizational structure gen-
erated considerable planning, coordination, and
control problems that adversely affected the abil-
ity to meet schedule and resource commitments
and to respond to market-driven changes.

It was against this background that several orga-
nizational assessments, both internal and exter-
nal, were conducted. These assessments un-
equivocally identified a need for more rigorous
practices in managing projects throughout the or-
ganization. Concurrent with the assessment ac-
tivity, a major program was launched to promote
grassroots involvement in quality improvement
by forming quality action teams. Several of these
teams, which were mainly composed of technical
staff rather than management, articulated the
need for better methodologies and tools to sup-
port project management. Building on the support
from both the management and technical com-
munities, an internal consulting group took it
upon itself to introduce the project management
discipline to the organization.

Staffing

The availability of qualified support personnel is
a key factor in the introduction of any new meth-
odology or technology. Accordingly, manage-
ment funded four full-time positions to enable the
introduction of project management. These posi-
tions were:

¢ Program manager—responsible for overall co-
ordination, compilation of standards, and en-
listing the cooperation of the various groups tar-
geted for the introduction. This position was
filled with an individual with extensive experi-
ence in software development and manage-
ment, including several years of project man-
agement in a development environment.

* Technical consultant—responsible for develop-
ing project management methods and proce-
dures to meet local needs and providing edu-
cation and consultation services to the user
community. This position was filled with an in-
dividual with an extensive background and ac-

ademic education in industrial engineering and

operations management, including project man-
agement, and with teaching and consulting
experience.
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* Tool support—responsible for ensuring the in-
stallation and maintenance of the computer-
based tool and developing and supporting com-
puterized procedures to mect local needs. Two
positions were required and were filled with ex-
perienced systems programmers with back-
grounds in tool development.

Approach used

The introduction of new technologies and meth-
odologies almost invariably requires the potential
users to change the way in which they think and
act. Understandably, such changes in a work cul-
ture are quite often met with suspicion and some
measure of apprehension, sometimes bordering
on hostility. Besides, any changes are bound to
cause a certain amount of disruption and confu-
sion in the operation of the target organization
and entail the risk of misuse and possible rejection
of the proposed innovation. Accordingly, to re-
duce the likelihood and extent of adverse effects,
a strategy was carefully formulated at the begin-
ning of the introduction effort and adhered to
throughout the effort. The introduction strategy
was based on several key premises, which are
described next in detail.

Common tool. The need for a common tool to
support project management in all areas of the
organization became apparent at the beginning of
the planning for the introduction of the discipline.
By having all project groups use the same tool,
better communication across groups and reduced
training costs would be realized. The tool selected
was the IBM Application System (AS), program
number 5688-108, available at the time in Version
2 Release 2. Although it requires several days of
training, AS provides many advantages that over-
all make it an alternative superior to any other
project management software tool. These advan-
tages are: a virtually unlimited number of activ-
ities, relationships, and resources; superior mod-
eling capabilities (four types of relationships,
multiple calendars, four types of required dates,
hammocks and milestones, multiple projects, seg-
mentation, priority scheduling, resource scheduling
based on fixed time or fixed resources, etc.); out-
standing flexibility in report and chart generation;
easy integration with other major 1BM products,
such as Structured Query Language (SQL) and the
REXX programming language, and with other AS
features; compatibility with AD/Cycle*, the stra-
tegic IBM application development environment;
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extensive installed base and user community
within the corporation; and well-developed for-
mal and informal user support mechanisms.

Project orientation. The complexity of the orga-
nization suggested that the only way in which to
have complete and accurate project data was to
have all of the groups in the organization, includ-
ing the various support groups, apply the disci-
pline and the tool consistently. Rather than ap-
proaching it all at once, and having to bridge
between the different needs of development
groups that function like project organizations
and the development support groups that function
to some extent like job shops, the focus was pri-
marily directed at those groups that had a specific
project mission. The rationale was that these
groups would benefit most from the project man-
agement discipline. Further, it was (correctly) an-
ticipated that the project groups would exert pres-
sure on the support groups to provide them with
accurate and compatible dates, durations, and
other project data, and that this pressure would
encourage the support groups to eventually de-
velop their own project management models.

Management orientation. Project management
was presented as a discipline that allows manag-
ers to better plan and control their projects. The
focus was on the decision-making needs of proj-
ect managers, rather than on routine tracking and
reporting. This focus was achieved by emphasiz-
ing the flexibility of the discipline and its support-
ing tool, and their capability to support the spe-
cific needs of managers at various levels in the
project organization, along with de-emphasizing
the clerical aspect of periodic data reporting in
predefined formats. Accordingly, only managers
and technical professionals were invited to par-
ticipate in the various stages of the introduction;
the involvement of administrative and nonprofes-
sional staff was discouraged.

Maximum flexibility. One possible approach was
to form a central department to gather, process,
and distribute all the data related to project man-
agement and to try to enforce standard proce-
dures and formats throughout the organization.
Instead, we chose to grant to the user groups the
maximum freedom possible in defining the types
of data they would gather, in defining the file
structures, coding conventions, etc., that they
would use, and in defining the types, formats, and
frequencies of the various reports and charts that
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would be generated. This approach was inspired
by the current philosophy of empowering em-
ployees to manage and execute their work with-
out unnecessary external interference. This ap-
proach in effect allowed project teams to utilize
project management to the best of their own spe-
cific needs. We anticipated that it would increase
significantly the likelihood of having the resulting
plans accepted by those who were expected to
execute them, since they were involved in their
definition and development. It was left up to the
core support group to formulate guidelines and to
create standards and common procedures that
would be flexible enough to accommodate the
needs of all of the users.

Staged introduction. The route from a lack of for-
mal project management discipline to its com-
plete and correct use was divided into several dis-
tinct sequential stages, and the various groups in
the organizations were guided and assisted in
their progress through the steps. A report card for
the main project areas was compiled and distrib-
uted periodically, allowing the various groups to
monitor their progress, compare themselves with
one other, and identify inhibiting factors. The fol-
lowing five stages were summarized according to
a maturity scale:

1. Education: Managers and technical leaders of
the development and development support
groups attend an education program devoted
to the discipline of project management and to
the parts of AS that support it. This three-day
program is described in detail in the next sec-
tion.

2. Model development: Following a methodol-
ogy presented in the education program, a des-
ignated individual in each group coordinates
the compilation of the data needed to create a
project model in AS (activities, relationships,
calendars). The data are entered in AS, and
basic charts and reports are produced.

3. Initial usage (production): The model created
in the previous stage is used to generate peri-
odic reports presented at project status meet-
ings. During this stage substantial revisions to
the model are expected as the users find by
experimentation the appropriate level of detail
and scope of coverage of their models.

4. Resource analysis: The model that emerged
from several weeks of initial usage is aug-
mented by estimates of the resource require-
ments of each activity for each type of re-
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source that the project manager needs to
control. This analysis may require other meth-
odologies and tools for sizing and estimation.
The resulting estimates are entered in AS,
along with the planned resource availability
over time by resource type. The AS model is
now capable of generating schedules while bal-
ancing the requirements for resources against
their availability, and of producing charts and
reports that describe resource utilization pat-
terns over time.

. Integration across project models (roll up):
Data, mainly dates (actual, planned, commit-
ted), are shared across the individual project
models developed and used by the various
groups within a project. There are two basic
modes of integration across models:

a. Rollup of activity dates: Selected activities
along with their dates and other pertinent
attributes are extracted from the individual
models and combined into a single model
that provides an aggregate view to higher
management. In this mode, the combined
model does not include relationships or re-
sources, and consequently no rescheduling
at that level is possible. Rolling up of dates
serves to monitor the combined status of
several groups rather than being used for
aggregate planning.

. Internetworking: Dependencies between
activities in different models are added to
the project models of the various groups,
and procedures are implemented to ensure
that changes in the dates or duration of an
activity are communicated to the activities
that depend on it and reside in separate
models.

Figure 1 presents an example of the report which
is a chart showing the progress of the eight major
project areas along the five-step maturity scale.
This chart was updated monthly and distributed
to management.

Education program

Education is the first and possibly the most crit-
ical stage in progressing through the project man-
agement maturity scale. Consequently, a signifi-
cant amount of effort was invested in planning
and preparing the education program. The fol-
lowing were key considerations in its design: The
education should be aimed at allowing project
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team members to progress to the next stage in the
maturity scale (model development) rather than
providing coverage of all aspects of managing
projects. The duration of the program should be
as short as possible to allow participation without
disrupting the actual work on the projects. The
classes should be taught by local staff, who would
remain available on site to provide continuing
support and follow-up. All individuals who may
have to contribute data to the development of the
project model should be invited to attend the ed-
ucation program. The class exercises and inter-
action should be designed to promote cooperation
and team spirit within project members. The man-
agers of the various groups and teams should at-
tend the education program and become involved
in the exercises along with their lead technical
staff members.

Class materials from various project management
courses were examined, and eventually an edu-
cation program consisting of two classes taught
consecutively to groups of 20 to 30 project team
members was offered on a monthly basis. The
contents of the two courses are described next.

Project management theory. This is a two-day
basic course on the planning and control aspects
of the project management discipline. Lecture
and exercise sessions alternate throughout the
course, with students working on the exercises in
groups of five or six and presenting their results
to the rest of the class.

The first day is devoted to the terminology of proj-
ect management (activities and their attributes,
different types of relationships, dates and their
various types, calendars, different types of re-
sources) and to the algorithms used to calculate
dates (early, late, and float) based on durations,
relationships, and resource requirements. This
part includes three exercises based on data given
to the students: network construction, time anal-
ysis, and resource analysis.

The second day is devoted to a methodology for
developing project models and to the use of such
models for decision support in project planning
and control. The seven-step methodology is de-
scribed in detail in the next section. Four exercise
sessions follow the steps of the methodology.
Each group of students selects the project that
will be the subject of the exercises, which should
be related to the students’ current job responsi-
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Figure 1 Propagation of project management along the maturity scale

PROPAGATION OF THE PROJECT MANAGEMENT DISCIPLINE IN THE WESTLAKE PROGRAMMING
LABORATORY AS OF EOM __, 1991

l PROJECT START DATE 191 5/91 6/91

391 4/91 7/91 8/91 6/91

| ROLL uP

I RESOURCES

l PRODUCTION

| MODEL DEVELOPMENT

l EDUCATION

l PROJECT

bilities. In this way, the results of the exercises
become a starting point for the actual model that
the students need to develop.

Project management tool. This one-day class pro-
vides a hands-on guided tour of the facilities of AS
that support project management. Students work
individually or in pairs in front of terminals and
execute a series of exercises on AS. The exercises
cover model definition, data entry, network con-
struction, time analysis, resource analysis, report
generation, chart generation, and the procedures
developed specifically for local use.

Development of the project model

A model is an abstraction of reality created to
better understand reality. In the context of proj-
ect management, reality is the actual project,
which has not yet completed, or perhaps has not
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even started. The model consists of the collection
of data that is used to develop schedules for the
activities in the project. This collection includes
data about activities, relationships, dates, calen-
dars, resources, product and process structures,
and so on. In addition, the model includes the
procedures used to process these data to support
project management decisions. The methodology
consists of the following seven steps:

1. Product structure
2. Activities
. Relationships
. External dependencies
. Process structure
. Resources and calendars definition
. Resource requirements

The completeness and validity of the project
model needs to be verified by the members of the
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project team and representatives of the various
organizations with which the project has external
dependencies. Verification, which consists of ex-
amining the data in the model and checking the
accuracy and consistency of the data, should be
done concurrently with the development of the
model, after major changes are introduced, and
on an ongoing basis at regular periods of time
throughout the life of the project.

Product structure. The product structure is ob-
tained by repeatedly decomposing the product
into its major components, assemblies, subas-
semblies and basic parts. Each step in the de-
composition yields an exhaustive set of mutually
exclusive elements so that their aggregate is
equivalent to the original element being decom-
posed. Each of the elements in the product struc-
ture is a product by itself, meaning that it is the
tangible result of a project or process. The prod-
uct structure is represented as a tree diagram with
the root node representing the product as a
whole. The nodes represent the elements of the
product and are arranged in levels, beginning with
the highest (level 0) for the root. The aggregate of
all of the nodes at a given level is equivalent to the
entire product. Edges are drawn between two el-
ements in two successive levels and show that the
element in the lower level is part of the element
in the higher level. A generic example of a prod-
uct structure is shown in Figure 2.

Usually it is preferable to limit the number of
product elements in the product structure tree.
The decomposition should be carried out until
each bottom-level element has internal unity and
cohesiveness of:

* Ownership—A single individual is responsible
for the production of the element.

* Time—The activities required to produce the
product element are normally executed contin-
uously in time.

* Resource utilization—The activities required to
produce the product element normally use re-
sources at a constant rate.

Activities. This step consists of determining the
activities that are required to design and produce
all the elements that constitute the product. The
analysis is guided by the product structure gen-
erated in the previous step and typically consists
of two passes: a top-down pass for the design
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LEVEL 2

Figure 2 Generic product structure

. PRODYCT'

activities and a bottom-up pass for the production
and integration activities.

Starting at the highest level and proceeding down
through the product structure, we determine the
activities required to design each product ele-
ment. Some examples of design activities are:
writing the business plan and gathering require-
ments at the product level, high-level design at
the component level, low-level design at the mod-
ule level.

Once all the design activities down to the lowest
product elements have been identified, we deter-
mine the activities required to produce the ele-
ments at the bottom of the product structure.
Next, the activities required to assemble or inte-
grate the product elements at the second lowest
level in the product structure from their respec-
tive constituent elements are determined. This is
repeated for all levels of the product structure
until all of the activities required at all levels are
listed. Some examples of production or integra-
tion activities are: code and unit test at the mod-
ule level, build and component test at the com-
ponent level, and system test and publications at
the product level.

Identifiers and descriptors are assigned to each
activity, durations are estimated, and entry and
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Figure 3 Activity analysis form

ACTIVITY ANALYSIS

[ AcTIVITY DESCRIPTION:

[ PrODUCT ELEMENT:

1

| OWNER:

]

[TENTATIVE NONBINDING DURATION ESTIMATE:

WORKING DAYS |

ASSUMPTIONS FOR THE DURATION ESTIMATE:

ANALYSIS COMPLETED BY:

ON DATE:

[ PRESENTED TO PROJECT TEAM BY:

ON DATE:

[ ENTERED IN AS BY:

ON DATE:

WORK ITEM NUMBER:

exit criteria are defined based on the nature of the
activities and their inputs and outputs. Finally, an
owner is assigned to each activity. An example of
a form designed to capture information about
project activities appears in Figure 3.

Obviously, any process can be decomposed into
activities in many different ways with varying de-
grees of detail. Greater detail provides more pre-
cise control but requires more effort in model de-
velopment and maintenance and may require
more management involvement. It is up to the
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developers and users of the project model to find
the appropriate balance point between detail and
effort. It is a good rule of thumb to define as few
activities as possible, provided that each activity
fulfills the same criteria used for bottom-level
product elements: single owner, normally exe-
cuted continuously, and constant resource utili-
zation rate.

Relationship analysis. A relationship is a time de-

pendency between two activities. Relationships
are identified by examining the entry and exit cri-
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teria of each activity and determining prerequi-
sites and corequisites that appear as entry or exit
criteria in other activities in the project. The lags
of the relationships (required amount of elapsed
time between the two activities) should reflect
only technological or administrative constraints
rather than effort expenditure or availability of
resources.

In fact, no resources at all should be consumed by
any lag period. For example, a time dependency
between the completion of an inspection and the
start of a review meeting may include a lag for the
distribution of the inspection report. That lag
should reflect the amount of time required to de-
liver mail to the participants of the review meeting
but should not include the time required to pre-
pare the inspection report. That effort should ei-
ther be included as part of the inspection activity
or defined as a separate activity.

External dependencies. External dependencies
are dependencies on activities that are not in-
cluded in the project model, mainly because they
are outside the control of the project manager. In
fact, there is no point in burdening the model by
including activities that are owned by individuals
or organizations outside the authority of the proj-
ect manager or that have schedules or resource
utilization patterns that the project manager can-
not affect. External dependencies may involve
deliverables from project activities to external ac-
tivities, or receivables from external activities
to project activities. These dependencies are ac-
counted for by defining checkpoint activities that
represent the transmittal of deliverables and re-
ceivables, and by relationships between these
checkpoints and project activities.

Required dates are imposed on the project sched-
ule on the basis of considerations external to the
time dependencies and resource utilization pat-
terns of the project activities. They may be man-
datory, or they may be upper or lower limits on
either start or finish dates, and they should be
taken into account by the scheduling algorithm.
Since required dates come from external sources,
they should be identified and recorded along with
the external dependencies.

Process structure. At this stage in the develop-
ment of the model it becomes significant to define
the process structure for the entire project. The
process structure provides several levels of aggre-
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Figure 4 Generic process structure
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gation that allow analysis and output generation to
be done at various levels of detail to support dif-
ferent decision-making needs. The activities iden-
tified so far correspond to the basic steps of the
process. Steps are grouped into tasks, and tasks
into phases, with the possibility of defining other
levels of aggregation as needed. The process struc-
ture may be developed with some accepted process
model as the base, such as the 1BM Checkpoint Pro-
cess or IBM Programming Process Architecture, or
on some common attribute or combination of at-
tributes, such as owner, type of input, resources
used, time proximity, location, and so on. Figure 4
shows a generic process structure. It is important to
note that tasks and phases are defined as hammock
activities, so that their durations are calculated as
the sum of the durations of their constituent activ-
ities.

Resources and calendars definition. At this point it
is appropriate to identify the resources that the
project manager may want to include in the proj-
ect model, along with their respective calendars.
Only resources over which the project manager
has scheduling authority or utilization accounta-
bility should be included. These resources usually
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Table 1 Change in fevel of detail of the project plan
over time

Plan Version First Second Third Fourth
Quarter Quarter Quarter Quarter

Initial plan at  High Medium Low Low
beginning of
project
Revision at

end of first
quarter

History High Medium

Revision at
end of
second
quarter

History History High Medium

Revision at
end of third
quarter

Note:

® High detail: most of the activity durations are less than
2 weeks.

® Medium detail: most of the activity durations are
between 4 and 6 weeks.

® Low detail: most of the activity durations are more
than 6 weeks.

® History: part of the plan that has already been
executed.

include personnel, major equipment and funds, as
well as other resources for which the cost and
criticality justify the added model maintenance
effort.

Resource requirements. Resource requirements
constitute the last major set of data needed for the
model. This step involves estimating the amounts
of each type of resource required to complete
each activity in the project plan within its as-
signed duration. The accurate estimation of re-
source requirements demands substantial expe-
rience in similar projects, along with the ability to
project the impact that new technologies may
have on the planned activities.

Incremental planning. Planning is a continuous
process that needs to be done throughout the life
of the project. As the project unfolds and remote
activities become closer in time, more informa-
tion becomes available, and additional details
may be added to the model. Thus, it is advisable
to postpone the detailed analysis of future activ-
ities and to focus on the detail of those activities
that are likely to be scheduled in the near future.
In this manner we avoid spending too much effort
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planning future events that may change signifi-
cantly, and we reduce the initial complexity of the
model. This approach applies to both activity and
resource data: Using gross estimates for the du-
rations and resource requirements of activities in
the distant future and refining them as the activ-
ities become closer in time simplifies the mainte-
nance of the project model and improves its ease
of use. The approach is illustrated in Table 1,
which shows the level of plan detail as the project
unfolds. One should note that at all times the plan
covers the entire project, and nothing is left out.
What varies is the level of detail, which matches
the need for management control.

Support structure

A major component of the introduction effort con-
sisted of establishing a support structure to allow
the user population to effectively use the project
management discipline and its supporting tool,
and to enable continuous growth and propaga-
tion. Besides the core staff groups previously
mentioned (eventually augmented by two individ-
uals on part-time assignment), the support struc-
ture included a project management council and
an electronic questions and answers database.
These two support mechanisms are described
next.

Project management council. The project manage-
ment council was established to promote two-
way communication between the core support
staff (program manager, technical consultant, and
tool support) and the user community. The coun-
cil evolved from a quality implementation team
that played an advisory role during the early
phase of the introduction. The council is chaired
by the program manager, and its members rep-
resent the various projects in the organization.
The representatives are typically individuals who
were designated to coordinate the project man-
agement activities in their respective areas or
functions. Typical agenda items for the council,
which meets biweekly, include: availability of en-
hancements to the AS tool, such as procedures or
add-on products; publication of model develop-
ment standards (file structures, labeling schemes,
etc.); announcements of education offerings; and
requests for additional support from the user
community.

Questions and answers database. An electronic
questions and answers library (EQUAL) was in-
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stalled on the various computer systems that are
accessed by the project management users. The
objective was to ease the collection, processing,
and dissemination of requests for information
about the tool. Questions are submitted electron-
ically by the users from their terminals to one of
the tool support staff. Based on the subject, the
question is assigned to the appropriate core staff
member, who does the research, prepares the an-
swer, and sends it to the submitter. Also, if the
subject appears to be of wide interest, the respon-
dent has the option of adding the question and its
answer to a repository. With the same EQUAL
tool, users can search the repository before sub-
mitting their questions to see if a similar or equal
question has already been submitted and an-
swered. In such cases, the answer in the library
becomes available to the user, eliminating the
submit and respond steps of the cycle. The
EQUAL tool uses a sophisticated search algorithm
that scans the text of all questions and answers on
the basis of partial selection criteria. Some of the
typical subjects of questions were related to print-
ing AS output on the mainframe; exporting and
importing project models; formatting charts and
reports; and similar subjects that cannot always
be covered in the education program and surface
only when the tool is actually used.

Evaluation

Within one year of launching the introduction ef-
fort, about one third of the development staff and
managers had participated in the education pro-
gram, and all of the major project areas in the
organization had full-time personnel responsible
for project management. About one third of the
departments and groups throughout the organi-
zation were already using or developing project
models following the methodology described ear-
lier, and most of the remaining groups had plans
to this effect. The project management council
was meeting regularly, and various follow-on ac-
tivities, such as advanced classes, a symposium,
and publication of technical reports, were under
way.

These results suggest that project management
had been accepted as an integral component of
software development and, consequently, that
the introduction effort had been successful. Prior
to this effort, there were at least two attempts to
introduce project management discipline sup-
ported by AS to the same organization. Both failed
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and were abandoned after several months of ef-
fort. Thus, it is appropriate to try to evaluate the
effectiveness of the approach taken here in order
to learn which of the factors that contributed to its
success can be generalized and applied to similar
situations.

Ideally, to evaluate a program such as the one
described here, we would like to have two situ-
ations that are very similar in terms of organiza-
tional structure, personnel experience and back-
ground, project mix, etc. We would apply the
approach under evaluation to one situation and
leave the second situation as it is as a control,
while assuring that the two stay mutually isolated.
At the end of a significant period of time we would
compare the differences along some predefined,
measurable, and significant criteria, and draw our
conclusions.

Clearly, this is not feasible in cases that involve
changes in the culture and mode of operation of
an organization. However, rather than giving up
completely on the notion of evaluation, we will
provide a qualitative assessment based on infor-
mal opinions of the members of the organization
and on our own experience. These are divided
into two sections: The first section presents the
perceived benefits of the project management dis-
cipline as that discipline was presented and in-
troduced to the organization. The second section
discusses some of the key factors that contributed
to the success of the introduction effort.

Benefits of project management. At the beginning
of the introduction effort some developers and
managers expressed the concern that a disci-
plined approach to project management could
hinder the creativity and ingenuity of the design-
ers and programmers. They were also concerned
that the need to report progress in order to keep
the model up to date may adversely affect their
productivity. Besides, there were doubts about
the ability of the organization to adapt to and
comply with a more structured way of planning
and controlling work. A year later, these con-
cerns disappeared completely, and project man-
agement is perceived as part of the toolkit that
developers use in their work.

None of the groups and project teams abandoned
project management and reverted to the previous
way of planning and controlling project work, al-
though the rates of assimilation vary among
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groups and over time. Periodically managers and
project management staff are invited to share
their experiences. Some of the benefits derived
from the use of project management that they
mention include:

1. Better understanding of the relationships and
dependencies among the various groups that
contribute to the project, and between the
project team and external organizations

2. Better assessment of the time and resources
required to achieve the project objectives

3. Alogical and consistent way to calculate dates
and schedules based on the analysis of depen-
dencies, durations, and resource requirements

4. An objective basis for evaluating the impact of
changes on the original schedule and for se-
lecting among alternative courses of action in
response to deviations from the pian

5. A systematic process for tracking actual pro-
gress against the plan and for identifying po-
tential problems before they evolve into crit-
ical situations

Although it is difficult to quantify the value of
these benefits, the following example provides
some indication of their magnitude. The team of
a medium-sized project decided to implement the
project management methodology in midstream.
Once the project model was created in AS, the
analysis showed that any feasible completion date
would be too late to achieve the market penetra-
tion that will generate sufficient revenue to justify
the cost of the project. Consequently, the project
was terminated, and its team reassigned to other
projects, resulting in savings of several millions of
dollars. It is possible that the same decision would
have been made without formal project manage-
ment methods, but it is not likely that it would
have been made in the same timely and objective
manner.

Success factors. Two basic prerequisites to the
success of an attempt to introduce new methods
and to change the operational paradigm of an or-
ganization are: a perceived need for change
among the target population, and firm and visible
commitment from all levels of management. In
the case described here, these two prerequisites
existed to a fairly large degree and permitted
achieving the results noted in a short period of
time. As the effort unfolded, several other factors
emerged as key contributors to its success. They
are:
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1. Adequate size and composition of the core
support team. The responsibilities of this team
were to gain the cooperation of all the parties
who had to apply the project management dis-
cipline, to educate them in the theory of proj-
ect management, and to support the tool.
Consequently, it was critical that the team
members be not only technically competent
but also that their personal communications
skills with all levels of personnel be very good
and that they would be capable of earning the
attention and respect of their peers and their
managers. These objectives were achieved by
selecting senior, highly experienced individu-
als with strong track records and with educa-
tion and leadership credentials. In addition, by
allowing these individuals to devote their full
time and attention to the task at hand, they
become capable of responding in a very timely
manner to requests for assistance and to any
problems or issues as they surface.

2. Appropriate focus of the education program.
Most project management education programs
offered by training organizations are generic in
nature and cover a wide array of topics. In
contrast, the education program described
earlier in this paper was designed for the spe-
cific objective of teaching a fairly homogenous
population how to develop, build, and use a
project model in AS for planning and control-
ling their own projects. This design reduced
the length of the classes, minimizing the dis-
ruption of ongoing work. It also allowed the
use of the local jargon and of local examples,
all of which enhanced the communications be-
tween the instructors and the students. The
exercises on the second day of the theory class
were based on the students’ own current
projects, which gave them a head start on the
development of their models once they re-
turned to their project teams.

3. Comprehensive support structure. Past efforts
at introducing project management were lim-
ited to bringing in consultants for training and
making motivational speeches, leaving the im-
plementers on their own. In our case, the pro-
moters of the new discipline were also the in-
structors and served as consultants after the
training sessions were over. Further, they
were part of the same organization that was
expected to apply project management, so that
the commitment and ownership were evident.

In addition to the availability of the instructors
as consultants, the fact that the project man-
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agement council was chaired by the program
manager, who was one of the instructors, con-
tributed to the continuity of the support of-
fered to the various groups that were imple-
menting project management.

Concluding remarks

Any change in the culture and the operations of an
organization entails some degree of risk. If the
change is successfully introduced, the organiza-
tion will reach new levels of productivity. If the
introduction meets with resistance and mistrust,
not only are productivity gains forfeited and the
resources allocated to the introduction effort
wasted, but the likelihood of success of a later
attempt at change is jeopardized. In this paper we
described in some detail an effort undertaken to
introduce such a change in the area of project
management and discussed the factors that con-
tributed to its success. More work lies ahead of
the software industry before it reaches the extent
of project management typical of other, more ma-
ture industries. We believe that the essence of the
experience reported here can be adapted to and
applied by other software development organiza-
tions intent on improving the quality and integrity
of their project plans and schedules.
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