
SCENE
Bob, Sandra, and Terri Hitch-
cock (the business analyst
assigned to the project) are in
Sandra’s office for a meeting.

BOB
I’m eager to get started here!
I’ve been reading some docu-
mentation on the FAST
methodology. I assume this is the
first meeting for the preliminary investigation
phase?

SANDRA
I appreciate your enthusiasm, Bob, but we
need to first develop a project plan.

BOB
I thought the FAST methodology is the proj-
ect plan?

SANDRA
Actually, no.The FAST methodology provides

the basic system development process for all SoundStage
projects. But the process is essentially a template that must
be customized for each individual project. We rarely delete
tasks from a FAST route, but we frequently add tasks or
split tasks, and we must estimate the time required for each
task and assign people and other resources to each task.
That’s the purpose of this meeting.

BOB
You’re talking about project management.

SANDRA
Yes, specifically, I’m talking about the project planning
steps of project management.This meeting will not actually
produce a project plan. What we want to do today is to plan
for the project planning meeting.

TERRI
Plan for a plan?

SANDRA
Yes. We call our planning method joint project planning or
JPP. It is a meeting, or series of meetings, that results in a
consensus agreement to a project goal, schedule, and
budget.

[pause]

Project planning is a painful but essential activity.
Many projects fail because of an incomplete or poorly de-
veloped plan. There was no agreement on what the scope
of the project is and isn’t. For that reason, the schedule and
budget can get quickly out of control, and project stake-
holders get frustrated, and everyone starts blaming one

another. We’ve learned—the hard way, I’m
afraid—that it is important to at least try to
identify project scope, assumptions, and
constraints before committing to any sched-
ule or budget. Indeed, the scope drives the
schedule and budget.

TERRI
I assume that’s why I’m here—as a repre-
sentative of the user community?

SANDRA
Yes, but today your role is to help us identify other user and
management community stakeholders. It is unlikely that
any one user or manager can fully represent all stakehold-
ers’ scope interests.

BOB
But shouldn’t we have other Information Services stake-
holders here as well? After all, I assume that programmers,
database designers, network people, and other technical
specialists will need to be committed to the project as well.

SANDRA
Absolutely! That’s why our goal today is to plan for the plan.
More precisely, we will be planning the joint project planning
meetings. And one of the deliverables we need to produce
from this meeting is a list of the stakeholders for this project.
We want to get them involved in the JPP. Everyone must
agree to the scope; everyone must agree to commit neces-
sary resources; and everyone must agree to the schedule
and budget as directed to the agreed-on scope.

BOB
So who needs to be involved in our JPP?

SANDRA
Typically, we like to have a facilitator, someone who will not
be involved in the project but who can facilitate the JPP to
the goal. This is going to sound weird, but I have had great
success using a friend of mine in Human Resources as the
facilitator. She has some IT background, but not enough
that she interjects her own opinions into the process. She
has proved her ability to lead a discussion to a project plan
in the past.

TERRI
You’re talking about Jackie Roland, right? I once partici-
pated in sessions she facilitated to change our business
process for staff performance evaluations. She was
terrific!

SANDRA
Yes, I was thinking Jackie, if she’s available. Regardless, I
want an outside facilitator. Of course, I’ll be in the session
since I must manage the resulting plan. And Bob, I’d like
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you to be my scribe.You’ll take notes and help me translate
the planning data into Microsoft Project, our project man-
agement software.

BOB
I can do that. I actually learned a little about project man-
agement in my systems analysis and design course. And I
completed an independent study project with my instructor
to learn more about Microsoft Project. I had always hoped
that my knowledge of Project would lead to some project
management opportunities.

SANDRA
Some day, Bob, but project management is a lot more than
just Microsoft Project. Project is just a tool. Project man-
agement is a process that starts at the beginning of a proj-
ect, extends through a project, and doesn’t culminate until
after the project is completed.

Let’s get back to our JPP participants list. We typically
invite a representative from our Centers for Excellence to
serve as a methodology, tools, and technology consultant to
the process to be used to develop each new system. Of
course, Terri, you need to participate in this process. As a
business analyst, you are going to serve as my liaison back
to the user community. But I also need to know who from the
community needs to be involved in scope definition.

TERRI
Let’s see. Galen Kirchoff is our executive sponsor. He’s pay-
ing for all this, so he should obviously be involved. Our key
management sponsor is Sharon Stone, and she should be
involved. Maybe I should also ask Steven, Susan, or Monica.
And maybe we should ask Dick.The warehousing operations
are likely to be impacted by the project. In fact, he is man-
agement sponsor of the bar-coding project. Their club re-
quirements will drive this project.

SANDRA
Let me know who can make the commitments that we are
seeking.

Ok, Bob. Let’s see how much of that FAST documen-
tation you remember. Who do you think we need from In-
formation Services?

BOB
Obviously, Peg Li, the director of the Development Center,
should be involved. She will have to commit programmer
and contractor resources to this project. And I haven’t
learned everyone’s name yet, but wouldn’t the data admin-
istrator need to be involved? After all, we will need re-
sources for database design and implementation, no?

SANDRA
Good. Go on.

BOB
Well, we’ve talked about extending the new member serv-
ices system to the Internet. I’d say that the telecommunica-
tions administrator should be represented. Other than you
and I, that should be it.

SANDRA
Almost! We typically get someone from Computer Opera-
tions to participate. I’m impressed, Bob. Both of you should
be aware that I’ve already chatted with Nancy Picard.
Nancy has committed representatives from each of the ar-
eas Bob suggested to the JPP. Those individuals will need
to commit specific people to the project plan.

TERRI
So what do we need to do now?

SANDRA
We need to prepare an agenda for the JPP. Obviously, we
need to invite the people we’ve been discussing to partici-
pate in the JPP and get their commitment to those meet-
ings. We need to arrange for a room. I like to go off-site;
perhaps to a local hotel conference room. We would need
to arrange for a continental breakfast, catered lunch, and
refreshments. And most of all, we need to establish an
agenda of deliverables to be produced at this meeting.

Discussion Questions

1. Without a well-prepared project plan, what could go
wrong in a project and lead to missed schedules and
budget overruns?

2. What is the difference between a methodology, such
as FAST, and project management?

3. What is the difference between Microsoft Project
and project management? Why is this distinction
important?

4. What would be the advantages and disadvantages of
having a noninformation technology specialist or
involved user serving as facilitator of the JPP? If there
were no experienced facilitators outside Information
Services, who else might serve as a facilitator?

5. Prepare an announcement memo and agenda for the
JPP. Be sure to include deliverables. (You are encour-
aged to “cheat” by reading the chapter!)
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4Project Management

Chapter Preview and Objectives

Project management skills are greatly in demand in the information technology
community. Project management is a natural extension of the previous chapter’s
introduction to system development. Project management is deserving of entire books;
however, this chapter provides a process-centric survey of key project management
tools and techniques as they apply to systems analysis and design. You will know that
you understand the basics of project management when you can:

❚ Define the terms project and project management and differentiate between project
and process management.

❚ Describe the causes of failed information systems and technology projects.

❚ Describe the basic competencies required of project managers.

❚ Describe the basic functions of project management.

❚ Differentiate between PERT and Gantt charts as project management tools.

❚ Describe the role of project management software as it relates to project
management tools.

❚ Describe eight activities in project management.

❚ Define joint project planning and its role in project management.

❚ Define scope and write a statement of work to document scope.

❚ Use a work breakdown structure to decompose a project into tasks.

❚ Estimate tasks’ durations and specify intertask dependencies on a PERT chart.

❚ Assign resources to a project and produce a project schedule with a Gantt chart.

❚ Assign people to tasks and direct the team effort.

❚ Use critical path analysis to adjust schedule and resource allocations in response to
schedule and budget deviations.

❚ Manage user expectations of a project and adjust project scope.
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Most of you are familiar with Murphy’s Law, which suggests, “If anything can go
wrong, it will.” Murphy has motivated numerous pearls of wisdom about projects,
machines, people, and why things go wrong.This chapter will teach you strategies,
tools, and techniques for project management as applied to information systems
projects.

The demand for project managers in the information systems community is
strong.Typically, IS project managers come from the ranks of experienced IS devel-
opers such as systems analysts. While it is unlikely that your first job responsibili-
ties will include project management, you should immediately become aware of
project management processes, tools, and techniques. Eventually you will combine
this knowledge with development experience plus your own observation of proj-
ect managers to form the basis for your own career opportunities in project man-
agement.

Before we can define project management, we should first define project. There
are as many definitions as there are authors, but we like the definition put forth by
Wysocki, Beck, and Crane:

A project is a [temporary] sequence of unique, complex, and connected activ-
ities that have one goal or purpose and that must be completed by a specific
time, within budget, and according to specification.1

The keywords are underlined to draw your attention to some key aspects of the
definition. As applied to information system development, we note the following:

• A system development process or methodology, such as FAST, defines a
sequence of activities, mandatory and optional.

• Every system development project is unique; that is, it is different from every
other system development project that preceded it.

• The activities that comprise system development are relatively complex.They
require the skills that you are learning in this book, and they require that you
be able to adapt concepts and skills to changing conditions and
unanticipated events.

• By now, you’ve already learned that the phases and activities that make up a
system development methodology are generally sequential. While some tasks
may overlap, many tasks are dependent on the completion of other tasks.

• The development of an information system represents a goal. Several
objectives may need to be met to achieve that goal.

• Although many information system development projects do not have
absolute deadlines or specified times (there are exceptions), they are notori-
ously completed later than originally projected.This is becoming less accept-
able to upper management given the organizationwide pressures to reduce
cycle times for products and business processes.

• Few information systems are completed within budget. Again, upper manage-
ment is increasingly rejecting this tendency.

• Information systems must satisfy the business, user, and management expecta-
tions according to specifications (which we call requirements throughout
this book).

For any systems development project, effective project management is nec-
essary to ensure that the project meets the deadline, is developed within an accept-
able budget, and fulfills customer expectations and specifications. You learned in

What Is Project Management?

1Robert K. Wysocki, Robert Beck, Jr., and David B. Crane, Effective Project Management: How to Plan, Manage, and
Deliver Projects on Time and within Budget (New York: John Wiley & Sons, 1995), p. 38.

project

a sequence of activities that
must be completed on time,
within budget, and accord-
ing to specification.

project management

the process of scoping,
planning, staffing, organiz-
ing, directing, and control-
ling the development of an
acceptable system at a mini-
mum cost within a specified
time frame.
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Chapter 3 that project management is a cross life-cycle activity because it overlaps
all phases of any systems development methodology.

Corporate rightsizing has changed the structure and culture of most organiza-
tions and, hence, project management. More flexible and temporary interdepart-
mental teams that are given greater responsibility and authority for the success of
organizations have replaced rigid hierarchical command structures and permanent
teams. Contemporary system development methodologies depend on having teams
that include both technical and nontechnical users, managers, and information tech-
nologists all directed to the project goal. These dynamic teams require leadership
and project management.

Organizations take different approaches to project management. One approach
is to appoint a project manager from the ranks of the team (once it has been
formed). Alternatively, many organizations believe that successful project managers
apply a unique body of knowledge and skills that must be learned.These organiza-
tions tend to hire and/or develop professional project managers who are then
assigned to one or more projects.

The prerequisite for good project management is a well-defined system devel-
opment process. In Chapter 3, we introduced the Capability Maturity Model (CMM)
as a framework for quality management that is based on a sound systems devel-
opment process. It is important to differentiate between project and process man-
agement. Project management was defined above. Process management is an
ongoing activity that documents, manages the use of, and improves an organiza-
tion’s chosen methodology (the “process”) for systems development. Process man-
agement is concerned with the activities, deliverables, and quality standards to be
applied to all projects. The scope of process management is all projects, whereas
the scope of project management is a single project. This chapter will focus on
project management.

>The Causes of Failed Projects

What causes a project to succeed or fail? Chapter 3 introduced 10 basic principles
of systems development that are critical success factors for all projects. See Chap-
ter 3 for a review of those principles. From a project management perspective, a
project is considered a success if:

• The resulting information system is acceptable to the customer.
• The system is delivered “on time.”
• The system is delivered “within budget.”
• The system development process had a minimal impact on ongoing business

operations.

Not all projects meet these criteria, and as a result, not all projects are suc-
cessful. Failures and limited successes far outnumber successful information sys-
tems. Project mismanagement can undermine the best application of the systems
analysis and design methods taught in this book. We can develop an appreciation
for the importance of project management by studying the mistakes of some proj-
ect managers. Let’s examine some project mismanagement problems and conse-
quences:

• Failure to establish upper-management commitment to the project—Some-
times commitment changes during a project.

• Lack of organization’s commitment to the system development
methodology—Many system development methodologies do little more than
collect dust.

• Taking shortcuts through or around the system development
methodology—Project teams often take shortcuts for one or more of the
following reasons:

process management

the activity of documenting,
managing, and continually
improving the process of
systems development.
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– The project gets behind schedule, and the team wants to catch up.
– The project is over budget, and the team wants to make up costs by skip-

ping steps.
– The team is not trained or skilled in some of the methodology’s activities

and requirements, so it skips them.

• Poor expectations management—All users and managers have expectations
of the project. Over time, these expectations may change.This can lead to
two undesirable situations:

– Scope creep is the unexpected growth of user expectations and business
requirements for an information system as the project progresses.The
schedule and budget can be adversely affected by such changes.

– Feature creep is the uncontrolled addition of technical features to a sys-
tem under development without regard to schedule or budget.

• Premature commitment to a fixed budget and schedule—You can rarely
make accurate estimates of project costs and schedule before completing a
detailed problem analysis or requirements analysis. Premature estimates are
inconsistent with the creeping commitment approach introduced in Chapter 3.

• Poor estimating techniques—Many systems analysts estimate by making a
best-calculated estimate and then doubling that number.This is not a
scientific approach.

• Overoptimism—Systems analysts and project managers tend to be optimists.
As project schedules slip, they respond,“No big deal. We can make it up
later.”They fail to recognize that certain tasks are dependent on other tasks.
Because of these dependencies, a schedule slip in one phase or activity will
cause corresponding slips in many other phases and activities, thus contribut-
ing to cost overruns.

• The mythical man-month2
—As the project gets behind schedule, project

leaders frequently try to solve the problem by assigning more people to the
team. It doesn’t work! There is no linear relationship between time and num-
ber of personnel.The addition of personnel usually creates more communica-
tion problems, causing the project to get even further behind schedule.

• Inadequate people management skills—Managers tend to be thrust into
management positions and are not prepared for management responsibilities.
This problem is easy to identify. No one seems to be in charge; customers
don’t know the status of the project; teams don’t meet regularly to discuss
and monitor progress; team members aren’t communicating with one
another; and the project is always said to be “95 percent complete.”

• Failure to adapt to business change—If the project’s importance changes
during the project, or if the management or the business reorganizes, projects
should be reassessed for compatibility with those changes and their
importance to the business.

• Insufficient resources—This could be due to poor estimating or to other pri-
orities, or it could be that the staff resources assigned to a project do not
possess the necessary skills or experience.

• Failure to “manage to the plan”—Various factors may cause the project
manager to become sidetracked from the original project plan.

Ultimately, the major cause of project failure is that most project managers were
not educated or trained to be project managers. Just as good programmers don’t
always go on to become good systems analysts, good systems analysts don’t auto-
matically perform well as project managers. To be a good project manager, you
should be educated and skilled in the “art of project management.”

scope creep

the unexpected and gradual
growth of requirements
during an information
systems project.

feature creep

the uncontrolled addition of
technical features to a
system.

2Fred Brooks, The Mythical Man-Month (Reading, MA: Addison-Wesley, 1975).
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>The Project Management Body of Knowledge

The Project Management Institute was created as a professional society to guide the
development and certification of professional project managers. The institute cre-
ated the “Project Management Body of Knowledge” (PMBOK) for the education and
certification of professional project managers. This chapter’s content was greatly
influenced by the PMBOK.

Project Manager Competencies Good project managers possess a core set
of competencies.Table 4-1 summarizes these competencies. Some of these compe-
tencies can be taught, in courses, books, and professional workshops; however, some
come only with professional experience in the field. There are two basic premises
of project management competencies: First, individuals cannot manage a process
they have never used. Second, managers must have an understanding of the busi-
ness and culture that provides a context for the project.

T a b l e  4 - 1 Project Manager Competencies

Competency

Business 
awareness

Business partner 
orientation

Commitment to 
quality

Initiative

Information 
gathering

Analytical 
thinking

Conceptual 
thinking

Interpersonal 
awareness

Organizational
awareness

Anticipation of 
impact

Resourceful use 
of influence

How to Obtain?

Business experience

Business experience

Business experience

Business experience

Chapter 6 in this book
plus business experience.

This chapter

Chapters 7–9 and Module
A in this book plus busi-
ness experience

Chapters 2 and 5–9
in this book

Can be learned in courses
but requires business ex-
perience

Business experience

Introduced in this chapter
but requires business 
experience

Business experience

Explanation

Business Achievement Competencies

Ties every systems project to the mission, vision, and goals of the organi-
zation.

Keeps managers and users involved throughout a systems project.

Ensures that every systems project contributes to the quality expectation of
the organization as a whole.

Problem-Solving Competencies

Demonstrates creativity, calculated risks, and persistence necessary to get
the job done.

Skillfully obtains the factual information necessary to analyze, design, and
implement the information system.

Can assess and select appropriate system development processes and use
project management tools to plan, schedule, and budget for system
development.

Can solve problems through the analytical approach of decomposing sys-
tems into their parts and then reassembling the parts into improved
systems.

Understands systems theory and applies it to systems analysis and design of
information systems.

Influence Competencies

Understands, recognizes, and reacts to interpersonal motivations and
behaviors.

Understands the politics of the organization and how to use them in a
project.

Understands implications of project decisions and manages expectations
and risk.

Skillfully obtains cooperation and consensus of managers, users, and tech-
nologists to solutions.

continued
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Project Management Functions The basic functions of a project manager have
been studied and refined by management theorists for many years.These functions
include scoping, planning, staffing, organizing, scheduling, directing, controlling, and
closing:

• Scoping—Scope defines the boundaries of the project. A project manager
must scope project expectations and constraints in order to plan activities,
estimate costs, and manage expectations.

• Planning—Planning identifies the tasks required to complete the project.
This is based on the manager’s understanding of the project scope and the
methodology used to achieve the goal.

• Estimating—Each task that is required to complete the project must be esti-
mated. How much time will be required? How many people will be needed?
What skills will be needed? What tasks must be completed before other tasks
are started? Can some of the tasks overlap? How much will it cost? These are
all estimating issues. Some of these issues can be resolved with the project
modeling tools that will be discussed later in this chapter.

• Scheduling—Given the project plan, the project manager is responsible for
scheduling all project activities.The project schedule should be developed
with an understanding of the required tasks, task duration, and task prerequi-
sites.

• Organizing—The project manager should make sure that members of the
project team understand their own individual roles and responsibilities as
well as their reporting relationship to the project manager.

• Directing—Once the project has begun, the project manager must direct the
team’s activities. Every project manager must demonstrate people

T a b l e  4 - 1 (Continued)

Competency

Motivating 
others

Communication 
skills

Developing
others

Monitoring and 
controlling

Self-confidence

Stress 
management

Concern for 
credibility

Flexibility

How to Obtain?

Business experience

Can be learned in courses
but usually requires busi-
ness experience

Business experience

Tools and techniques
taught in this chapter, but
requires project
experience

Business experience

Business experience

Business experience

Business experience

Explanation

People Management Competencies

Coaches and directs individuals to overcome differences and achieve
project goals as a team.

Communicates effectively, both orally and in writing, in the context of
meetings, presentations, memos, and reports.

Ensures that project team members receive sufficient training, assignments,
supervision, and performance feedback required to complete projects.

Develops the project plan, schedule, and budget and continuously
monitors progress and makes adjustments when necessary.

Self-Management Competencies

Consistently makes and defends decisions with a strong personal
confidence in the process and/or facts.

Works effectively under pressure or adversity.

Consistently and honestly delivers on promises and solutions. Maintains
technical or business currency in the field as appropriate.

Capable of adjusting process, management style, or decision making
based on situations and unanticipated problems.

Source: Adapted from Robert K. Wysocki, Robert Beck, Jr., and David B. Crane, Effective Project Management: How to Plan, Manage, and Deliver Projects on
Time and within Budget (New York: John Wiley & Sons, 1995).
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management skills to coordinate, delegate, motivate, advise, appraise, and
reward team members.

• Controlling—Perhaps the manager’s most difficult and important function is
controlling the project. Few plans will be executed without problems and
delays.The project manager must monitor and report progress against goals,
schedule, and costs and make appropriate adjustments when necessary.

• Closing—Good project managers always assess successes and failures at the
conclusion of a project.They learn from their mistakes and plan for continu-
ous improvement of the systems development process.

All the above functions are dependent on ongoing interpersonal communica-
tion among the project manager, the team, and other managers.

Project Management Tools and Techniques—PERT and Gantt Charts The
PMBOK includes tools and techniques that support project managers. Two such
tools are PERT and Gantt charts.

PERT, which stands for Project Evaluation and Review Technique, was devel-
oped in the late 1950s to plan and control large weapons development projects for
the U.S. Navy. A PERT chart is a graphical network model that depicts a project’s
tasks and the relationships between those tasks.A sample PERT chart is illustrated in
Figure 4-1. PERT was developed to make clear the interdependence between project
tasks before those tasks are scheduled. The boxes represent project tasks (we used
phases from Chapter 3). (The content of the boxes can be adjusted to show various
project attributes such as schedule and actual start and finish times.) The arrows indi-
cate that one task is dependent on the start or completion of another task.

The Gantt chart, first conceived by Henry L. Gantt in 1917, is the most com-
monly used project scheduling and progress evaluation tool. A Gantt chart is a
simple horizontal bar chart that depicts project tasks against a calendar. Each bar
represents a named project task. The tasks are listed vertically in the left-hand col-
umn. The horizontal axis is a calendar time line. Figure 4-2 illustrates a phase-level
Gantt chart, once again based on Chapter 3. We used the same project that was
illustrated in Figure 4-1.

Gantt charts offer the advantage of clearly showing overlapping tasks,
that is, tasks that can be performed at the same time. The bars can be
shaded to clearly indicate percentage completion and project progress.The
figure demonstrates which phases are ahead and behind schedule at a
glance. The popularity of Gantt charts stems from their simplicity—they
are easy to learn, read, prepare, and use.

Gantt and PERT charts are not mutually exclusive. Gantt charts are
more effective when you are seeking to communicate schedule. PERT
charts are more effective when you want to study the relationships
between tasks.

Project Management Software Project management software is rou-
tinely used to help project managers plan projects, develop schedules,
develop budgets, monitor progress and costs, generate reports, and effect
change. Representative automated project management tools are listed in
the margin.

We will teach you project modeling and management techniques in
the context of project management software. We used Microsoft Project
because that tool is frequently available to students and institutions at spe-
cial academic prices through their college bookstore. Microsoft Project,
like most project management software tools, supports both PERT and
Gantt charts.

Figure 4.3(a) illustrates one possible Microsoft Project Gantt chart for
the SoundStage Member Services project.We call your attention to the fol-
lowing numbered bullets:

Pert chart

a graphical network model
used to depict the interde-
pendencies between a
project’s tasks.

Gantt chart

a bar chart used to depict
project tasks against a cal-
endar.

Project
Management
Software

Applied Business
Technologies’ Results
Management Suite
Including Project
Workbench

Artemis Management
Systems’ 7000 and 9000

Computer Associates’
CA-Super Project

Microsoft’s Project

Primavera’s Project Planner
and Monte Carlo

Project Management
Solutions’ Risk �.

Scitor’s Project Scheduler
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The black bars are summary tasks that represent project phases that are fur-
ther broken down into other tasks.
The red bars indicate tasks have been determined to be “critical” to the
schedule, meaning that any extension to the duration of those tasks will
delay other tasks and the project as a whole. We’ll talk more about critical
tasks later.
The blue bars indicate tasks that are not critical to the schedule, meaning
they have some slack time during which delays will not affect other tasks
and the project as a whole.
The red arrows indicate prerequisites between two critical tasks. (The blue
arrows indicate prerequisites between two noncritical tasks.)
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The teal diamonds indicate milestones—events that have no duration.They
signify the end of some significant task or deliverable.

Figure 4.3(b) shows a Microsoft Project PERT chart based on the same project
plan that was illustrated in the Gantt chart. The contents of each cell in the task
rectangles are able to be customized in Microsoft Project.

Recall from Chapter 3 that the Capability Maturity Model defines a framework for
assessing the quality of an organization’s information systems development activi-
ties. CMM Level 1 is defined as “initial” and is characterized by the lack of any con-
sistent project or process management function.The first stage of maturity improve-
ment is to implement a consistent project management function—called CMM Level
2. In this section we introduce a project management life cycle representative of
CMM Level 2 maturity.

Figure 4-4 illustrates a project management process or life cycle. Recall that proj-
ect management is a cross life-cycle activity; that is, project management activities
overlap all the system development phases that were introduced in Chapter 3.The
illustrated project management activities correspond to classic management func-
tions: scoping, planning, estimating, scheduling, organizing, directing, controlling, and
closing.

The project management process shown in Figure 4.4 incorporates a joint proj-
ect planning ( JPP) technique.3 Joint project planning ( JPP) is a strategy wherein
all stakeholders in a project (meaning system owners, users, analysts, designers, and

5
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joint project planning
( JPP)

a strategy in which all stake-
holders attend an intensive
workshop aimed at reaching
consensus agreement on
project decisions.3Wysocki, Beck, and Crane, Effective Project Management: How to Plan, Manage, and Deliver Projects on Time and

within Budget, p. 38.
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builders) participate in a one- to three-day project management workshop, the result
of which is consensus agreement on project scope, schedule, resources, and budget.
(Subsequent workshops or meetings may be required to adjust scope, budget, and
schedule.) Notice that in JPP, the project team is actively involved in all inputs and
deliverables of all project management activities.

In the following subsections, we will review each of the illustrated project man-
agement activities and discuss how to use appropriate project management tools
and techniques.
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>Activity 1_Negotiate Scope

Perhaps the most important prerequisite to effective project management occurs at
the beginning. All parties must agree to the project scope before any attempt is
made to identify and schedule tasks or to assign resources (people) to those tasks.
Scope defines the expectations of a project, and expectations ultimately determine
satisfaction and degrees of success. Accordingly, the negotiation of project scope is
a necessary activity in the project management life cycle. What is scope? Scope
defines the boundaries of a project—the parts of the business that are to be stud-
ied, analyzed, designed, constructed, implemented, and ultimately improved. Scope
also defines the aspects of a system that are considered outside the project. The
answers to five basic questions influence the negotiation of project scope:

• Product—What do you want?
• Quality—How good do you want it to be?
• Time—When do you want it?
• Cost—How much are you willing to pay for it?
• Resources—What resources are you willing or able to bring to the table?

Negotiation of the above factors is a give-and-take activity that includes much iter-
ation.The deliverable is an agreed-on statement of work that describes the work
to be performed during the project. In consulting engagements, the statement of
work has become a commonly used contract between the consultant and client.
This approach works equally well for internal system development projects to estab-
lish a contract between business management and the project manager and team.
According to Keane, Inc., a leading project management consulting firm,

The statement of work affirms that the project manager understands who is
really in charge of the effort, who is controlling the purse strings, what is the
formal and informal organization within which the project will be developed,
who are the “kings and queens” that have interest, and other similar but mainly
nontechnical issues. It establishes a firm business relationship between the proj-
ect manager and both the customer and the extended project team.4

An outline for a typical statement-of-work document is shown in Figure 4-5.The
size of the document will vary in different organizations. It may be as small as one
to two pages, or it may run several pages.

>Activity 2_Identify Tasks

Given the project scope, the next activity is to identify project tasks.Tasks identify
the work to be done.Typically, this work is defined in a top-down, outline manner.
In Chapter 3, you learned about system development routes and their phases. But
phases are too large and complex for planning and scheduling a project. We need
to break them down into activities and tasks until each task represents a manage-
able amount of work that can be planned, scheduled, and assigned. Some experts
advocate decomposing tasks until the tasks represent an amount of work that can
be completed in two weeks or less.

Ultimately, the project manager will determine the level of detail in the outline;
however, most system development methodologies decompose phases for you—

into suggested activities and tasks. These activities and tasks are not necessarily
carved in stone; that is, most methodologies allow for some addition, deletion, and
changing of activities and tasks based on the unique nature of each project. One
popular tool used to identify and document project activities and tasks is a work

scope

the boundaries of a
project—the areas of a busi-
ness that a project may (or
may not) address.

statement of work

a narrative description of the
work to be performed as
part of a project. Common
synonyms include scope
statement, project definition,
project overview, and docu-
ment of understanding.

4Updated and revised by Donald H. Plumber, Productivity Management: Keane’s Project Management Approach for
Systems Development (Boston: Keane, Inc., 1995), p. 5.
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breakdown structure. A work breakdown structure (WBS) is a hierarchical
decomposition of the project into phases, activities, and tasks.

Work breakdown structures can be drawn using top-down hierarchy charts sim-
ilar to organization charts (Figure 4-6). In Microsoft Project, a WBS is depicted using
a simple outline style, indentation of activities and tasks on the Gantt chart “view”
of the project. Microsoft Project also offers a military numbering scheme to repre-
sent hierarchical decomposition of a project as follows:

1. Phase 1 of the project
1.1 Activity 1 of Phase 1

1.1.1 Task 1 of Activity 1 in Phase 1
1.1.2 Task 2 of Activity 1 in Phase 1

1.2 Activity 2 of Phase 1 ...
2. Phase 2 of the project ...

If you reexamine Figure 4.3(a), you will notice that Microsoft Project provides a col-
umn for the WBS in the Gantt chart.Also notice its use of the indentation and num-
bering to differentiate between tasks and subtasks.

STATEMENT OF WORK

I. Purpose
II. Background

A. Problem, opportunity, or directive statement
B. History leading to project request
C. Project goal and objectives
D. Product description

III. Scope
(notice the use of the information system building blocks)

A. Stakeholders
B. Knowledge
C. Processes
D. Communications

IV. Project Approach
A. Route
B. Deliverables

V. Managerial Approach
A. Team-building considerations
B. Manager and experience
C. Training requirements
D. Meeting schedules
E. Reporting methods and frequency
F. Conflict management
G. Scope management

VI. Constraints
A. Start date
B. Deadlines
C. Budget
D. Technology

VII. Ballpark Estimates
A. Schedule
B. Budget

VIII. Conditions of Satisfaction
A. Success criteria
B. Assumptions
C. Risks

IX. Appendixes

F i g u r e  4 - 5

An Outline for a
Statement of Work

work breakdown
structure (WBS)

a graphical tool used to de-
pict the hierarchical decom-
position of a project into
phases, activities, and tasks.



156 Part One The Context of Systems Development Projects

We may want to include in a WBS special tasks called milestones. These are
events that signify the accomplishment or completion of major deliverables during
a project. In information systems projects, an example of a milestone might be the
completion of all the tasks associated with producing a major project deliverable
such as a requirements statement (see Chapter 3). It might be useful to distinguish
milestones from other tasks in a WBS by using special formatting, such as italics.

Activity 3_Estimate Task Durations Given a work breakdown structure with a
suitable level of detail, the project manager must estimate duration for each task.
Duration of any task is a random variable subject to factors such as the size of the
team, number of users, availability of users, aptitudes of users, complexity of the
business system, information technology architecture, experience of team person-
nel, time committed to other projects, and experience with other projects.

Most system development methodologies not only define tasks but also provide
baseline estimates for task duration. The project manager must adjust these base-
lines into reasonable estimates for each unique project.

In Microsoft Project, all phases, activities, and tasks of a methodology are simply
called tasks. The work breakdown structure then consists of both summary and
primitive tasks. A summary task is one that consists of other tasks (such as
phases and activities). A primitive task is one that does not consist of any other
tasks. It is the primitive tasks for which the project manager must estimate dura-
tion. (Like most project management software, Microsoft Project will automatically
calculate the duration of all summary tasks based on the estimated durations of their
component primitive tasks.)

For those primitive tasks that are not milestones, we must estimate duration. In
estimating task duration, it is important to understand the concept of elapsed time.
Elapsed time takes into consideration two important factors with respect to people:
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• Efficiency—No worker performs at 100 percent efficiency. Most people take
coffee breaks, lunch breaks, restroom breaks, and time to read their e-mail,
check their calendars, participate in nonproject work, and even engage in
idle conversation. Experts differ on just how productive the average worker
is, but one commonly used figure is 75 percent.

• Interruptions—People experience phone calls, visitors, and other unplanned
interruptions that increase the time required for project work.This is variable
for different workers. Interruptions can consume as little as 10 percent of a
worker’s day or as much as 50 percent.

Why is this important? Given a task that could be completed in 10 hours with 100
percent efficiency and no interruptions, and assuming a worker efficiency of 75 per-
cent and 15 percent interruptions, the true estimate for the task would be

10 hours � 0.75 efficiency � 13.3 hours � (1.00 � 0.15 interruptions)
� 15.7 hours

There are many techniques for estimating task duration. For the sake of demon-
stration, we offer the following classic technique:

1. Estimate the minimum amount of time it would take to perform the task.
We’ll call this the optimistic duration (OD). The optimistic duration assumes
that even the most likely interruptions or delays, such as occasional employee
illnesses, will not happen.

2. Estimate the maximum amount of time it would take to perform the task.
We’ll call this the pessimistic duration (PD). The pessimistic duration
assumes that nearly anything that can go wrong will go wrong. All possible
interruptions or delays, such as labor strikes, illnesses, inaccurate specification
of requirements, equipment delivery delays, and underestimation of the
system’s complexity, are assumed to be inevitable.

3. Estimate the expected duration (ED) that will be needed to perform the
task. Don’t just take the median of the optimistic and pessimistic durations.
Attempt to identify interruptions or delays that are most likely to occur, such as
occasional employee illnesses, inexperienced personnel, and occasional training.

4. Calculate the most likely duration (D), as follows:

D � (1 � OD) � (4 � ED) � (1 � PD)
6

where 1, 4, and 1 are default weights used to calculate a weighted average of
the three estimates.
Developing OD, PD, and ED estimates can be tricky and require experience. Sev-

eral techniques are used in estimating.Three of the most common techniques are:

• Decomposition—a simple technique wherein a project is decomposed into
small, manageable pieces that can be estimated based on historical data of
past projects and similarly complex pieces.

• COCOMO (pronounced like “Kokomo”)—a model-based technique wherein
standard parameters based on prior projects are applied to the new project
to estimate duration of a project and its tasks.

• Function points—a model-based technique wherein the “end product” of a
project is measured based on number and complexity of inputs, outputs, files,
and queries.The number of function points is then compared to projects that
had a similar number of function points to estimate duration.

Some automated project management tools, such as CS/10000 and Cost Xpert,
provide expert system technology that makes these estimates for you based on your
answers to specific questions.

Milestones (as defined in the previous subsection) have no duration.They sim-
ply happen. In Microsoft Project, milestones are designated by setting the duration

�

optimistic duration
(OD)

the estimated minimum
amount of time needed to
complete a task.

pessimistic duration
(PD)

the estimated maximum
amount of time needed to
complete a task.

expected duration
(ED)

the estimated amount of
time required to complete a
task.

most likely duration
(D)

an estimated amount of time
required to complete a task,
based on a weighted aver-
age of optimistic, pes-
simistic, and expected
durations.
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to zero. (In the Gantt chart, those zero-duration tasks change from bars to dia-
monds.)

>Activity 4_Specify Intertask Dependencies

Given the duration estimates for all tasks, we can now begin to develop a project
schedule.The project schedule depends not only on task durations but also on inter-
task dependencies. In other words, the start or completion of individual tasks may
depend on the start or completion of other tasks.There are four types of intertask
dependencies:

• Finish-to-start (FS)—The finish of one task triggers the start of another task.
• Start-to-start (SS)—The start of one task triggers the start of another task.
• Finish-to-finish (FF)—Two tasks must finish at the same time.
• Start-to-finish (SF)—The start of one task signifies the finish of another task.

Intertask dependencies can be established and depicted in both Gantt and
PERT charts. Figure 4-7 illustrates how to enter intertask dependencies in the Gantt
chart view in Microsoft Project. We call your attention to the following annotated
bullets:

Intertask dependencies may be entered in the Gantt chart view in the Prede-
cessors column by entering the dependent tasks’ row numbers. Note that a
task can have zero, one, or many predecessors.
Intertask dependencies may also be entered (or modified) by opening the
Task Information dialogue box for a given task.
The type of dependency can be entered in the Task Information dialogue
box for any given dependent task.

3

2

1

F i g u r e  4 - 7 Entering Intertask Dependencies in Microsoft Project
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Intertask dependencies are graphically illustrated in the Gantt chart as arrows
between the bars that represent each task. Arrows may begin or terminate on
the left side (to indicate a “start” dependency) or right side (to indicate a “fin-
ish” dependency).

Milestones (as defined earlier) almost always have several predecessors to sig-
nify those tasks that must be completed before the milestone has been achieved.

Given the start date for a project, the tasks to be completed, the task durations,
and the intertask dependencies, the project can now be scheduled. There are two
approaches to scheduling:

• Forward scheduling establishes a project start date and then schedules for-
ward from that date. Based on the planned duration of required tasks, their
interdependencies, and the allocation of resources to complete those tasks, a
projected project completion date is calculated.

• Reverse scheduling establishes a project deadline and then schedules back-
ward from that date.Tasks, their duration, interdependencies, and resources
must be considered to ensure that the project can be completed by the dead-
line.

Each task can be given its own start and finish dates. Like most project man-
agement tools, Microsoft Project actually builds the schedule for you as you enter
the task durations and intertask dependencies (predecessors). On the Gantt chart,
the task bars are expanded to reflect duration and shifted left and right to reflect
start and end dates. Microsoft Project can also produce a traditional calendar view
of the final schedule, as shown in Figure 4-8.

4

forward scheduling

a project scheduling ap-
proach that establishes a
project start date and then
schedules forward from that
date.

reverse scheduling

a project scheduling strat-
egy that establishes a proj-
ect deadline and then
schedules backward from
that date.

F i g u r e  4 - 8 The Project Schedule in Calendar View
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>Activity 5_Assign Resources

The previous steps resulted in “a” schedule, but not “the” schedule! We have yet to
consider the allocation of resources to the project. Resources include the following
categories:

• People—includes all the system owners, users, analysts, designers,
builders, external agents, and clerical help that will be involved in the
project in any way.

• Services—includes services such as a quality review that may be
charged on a per-use basis.

• Facilities and equipment—includes all rooms and technology that
will be needed to complete the project.

• Supplies and materials—includes everything from pencils, paper, and
notebooks to toner cartridges, and so on.

• Money—includes a translation of all of the above into budgeted dollars!

The availability of resources, especially people and facilities, can signifi-
cantly alter the project schedule.

Most system development methodologies identify people resources
required for each task in the form of roles.A role is not the same as a job
title.Think of a role as a “hat” that someone wears because he or she pos-
sesses a certain skill(s). Any given individual may be capable of wearing
many hats (thus playing many roles). Also, many people may possess the
skills required to play a given role.The project manager’s task is either to
assign specific people to fill roles or to gain commitments from manage-
ment to provide people to fill roles. Representative roles from the FAST
methodology are listed in the margin.

In Microsoft Project, roles and assignments are specified in the
Resource Sheet view, as shown in Figure 4.9(a). Predefined roles and

resources may be available in the chosen methodology and route templates.

The project manager enters the names or titles of people (roles) in the
Resource Name column. Resources may also include specific services, facili-
ties, equipment, supplies, materials, and so forth.
Notice that the Resource Sheet provides a column for establishing what per-
centage of a resource will be allocated to the project. For example, a
database administrator might be allocated one-quarter time (25 percent) to a
project. Allocations greater than 100 percent indicate a need for more than
one person to fill a given role in the project. By setting Max. Units to 250
percent for that resource, there would be a need for the equivalent of 21⁄2
full-time programmers.
Project also allows the project manager to estimate the cost of each
resource.These costs can be estimated based on company history, consulting
contracts, or internal cost accounting standards. Notice that both standard
and overtime costs can be estimated.These costs are usually based on
standards to protect information about anyone’s actual salary.
Each resource has a calendar that considers the standard workweek and holi-
days, as well as individual vacations and other commitments.

Given the resources, they now can be specifically assigned to tasks, as shown
in Figure 4.9(b). As resources are assigned to the tasks, the project manager would
specify the units of that resource that will be required to complete each assigned
task. (This may be a percentage of a person’s time needed for that task.)

As these resources are formally assigned, the schedule will be adjusted (which
happens automatically in tools such as Project). If you enter the cost of resources,
tools such as Microsoft Project will automatically calculate and maintain a budget
based on the resources and schedule.

4
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Representative
Roles in a
Project

Auditor

Business Analyst

Business Subject Matter Expert

Database Administrator

Executive Sponsor

Information Systems Manager

JAD Facilitator

JAD Scribe

Management Sponsor

Network Administrator

Programmer

Project Manager

System Modeler
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Assigning People to Tasks Recruiting the “right” team members can make or
break a project.The following are guidelines for selecting and recruiting the team:

• Recruit talented, highly motivated people. Highly skilled and motivated team
members are more likely to overcome project obstacles unaided and are
more likely to meet project deadlines and produce quality work.

• Select the best task for each person. All workers have strengths and
weaknesses. Effective project managers learn to exploit the strengths of team
members and avoid assigning tasks to team members not skilled in those
areas.

• Promote team harmony. Project Managers should select team members who
will work well together.

• Plan for the future. Junior personnel with potential to be mentored by proj-
ect leaders must be considered. Although junior personnel might not be as
productive as the seasoned veterans, project managers will need them and
have to rely on them on future projects.

• Keep the team size small. By limiting the team size, communication overhead
and difficulties will be reduced. A 2-person team has only 1 communication
path; a 4-person team has 6 communication paths; and a 50-person team has
at least 1,200 communication paths.The more communication paths there
are, the greater the probability that there will be increased communication
problems. By the same token the teams should be large enough to provide
adequate backup and coverage in key skills if a team member is lost.

Resource Leveling So far, we have identified tasks, task durations, and intertask
dependencies and assigned resources to each task to produce the project schedule.
It is common to overallocate resources when assigning resources to tasks. Overal-
locate refers to the act of assigning more resources than ace available.

For example, during a specific period in the project (day, week, etc.), a project
manager may have assigned a specific person to work on multiple tasks that add
up to more hours than the person has available to work during that period. This
renders the overall schedule infeasible because the overallocated resource cannot
reasonably complete all assigned tasks according to schedule.To correct this prob-
lem, project managers must use a technique called resource leveling. Resource
leveling is a strategy used to correct resource overallocations by some combina-
tion of delaying or splitting tasks. Let’s briefly explain both approaches.

Delaying tasks is based on the concepts of critical path and slack time. When
it comes to the project schedule, some tasks are more sensitive to schedule delays
than others. For this reason, project managers must become aware of the critical
path for a project. The critical path for a project is the sequence of dependent
tasks that have the largest sum of most likely durations. The critical path deter-
mines the earliest possible completion date of the project. (We previously described
how to estimate most likely duration for a task.) The critical path tasks have no
slack time available—thus, any delay in completion of any of the tasks on the crit-
ical path will cause an overall delay in the completion of the entire project. The
opposite of a critical task is one that has some slack time.The slack time available
for any noncritical task is the amount of delay that can be tolerated between the
starting time and the completion time of a task without causing a delay in the com-
pletion date of the entire project.Tasks that have slack time can get behind sched-
ule by an amount less than or equal to the slack time without having any impact
on the project’s final completion date.The availability of slack time in certain tasks
provides an opportunity to delay the start of the tasks to level resources while not
affecting the project completion date. Of course, it may be necessary to delay a crit-
ical path task to level resources, unless you can split the task.

Splitting tasks involves breaking a task into multiple tasks to assign alternate
resources to the tasks.Thus, a single task for which a resource was overallocated is

resource leveling 

a strategy for correcting re-
source overallocations.

critical path

the sequence of dependent
tasks that determines the
earliest completion date for
a project.

slack time

the amount of delay that can
be tolerated between the
starting time and the com-
pletion time of a task without
causing a delay in the com-
pletion date of a project.
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now apportioned to two or more resources that are (presumably) not overallocated.
Splitting tasks requires identifying and assigning new resources such as analysts,
contractors, or consultants.

Resource leveling can be tedious to perform manually. For each resource, the
project manager needs to know the total time available to the project for the
resource, all task assignments made to the resource, and the sum of all durations of
those task assignments over various time periods.All project management software
tools, such as Microsoft Project, automatically determine critical paths and slack
times.This enables those same software tools to track resource allocations and auto-
matically perform resource leveling. It is extraordinarily rare for any modern proj-
ect manager to manually level resource assignments.

Resource leveling will be an ongoing activity because the schedule and resource
assignments are likely to change over the course of a project.

Schedule and Budget Given a schedule based on leveled resources and given the
cost of each resource (e.g., cost per hour of a systems analyst or database admin-
istrator) the project manager can produce a printed (or web-based) document that
communicates the project plan to all concerned parties. Project management tools
will provide multiple views of a project such as calendars, Gantt chart, PERT chart,
resource and resource leveling reports, and budget reports. All that remains is to
direct resources to the completion of project tasks and deliverables.

Communication The statement of work, timetable for major deliverables, and over-
all project schedule should be communicated to all parties involved in the project.
This communication must also include a plan for reporting progress, both orally and
in writing, the frequency of such communications, and a contact person and method
for parties to submit feedback and suggestions.A corporate intranet can be an effec-
tive way to keep everyone informed of project progress and issues.

>Activity 6_Direct the Team Effort

All the preceding project management activities led to a master plan for
the project. It’s now time to execute that plan. There are several dimen-
sions to directing the team effort. Tom Demarco states in his book The
Deadline: A Novel about Project Management, the hardest job in man-
agement is people.

Few new project managers are skilled at supervising people. Most
learn supervision through their own experiences as subordinates—things
they liked and disliked about those who supervised them.This topic could
easily take up an entire chapter. In the margin checklist, we provide a clas-
sic list of project supervision recommendations from The People Side of
Systems by Keith London.

As noted by McLeod and Smith,“Individuals brought together in a sys-
tems development team do not form a close-knit unit immediately.” McLeod
and Smith explain that teams go through stages of team development, as
shown in Figure 4-10.

The One Minute Manager by Kenneth Blanchard and Spencer John-
son, a classic and indispensable aid to anyone managing people for the first
time, the authors share the simple secrets of managing people and achiev-
ing success through the actions of subordinates.

Most young and many experienced managers have difficulty with the
subtle arts of delegation and accountability. Worse still, they let subordi-
nates reverse-delegate tasks back to the manager. This leads to poor time
management and manager frustration. In The One Minute Manager Meets
the Monkey, Kenneth Blanchard teams with William Oncken and Hal
Burrows to help managers overcome this problem. The solution is based

10 Hints for
Project
Leadership

Be Consistent. 

Provide Support. 

Don’t Make Promises You
Can’t Keep.

Praise in Public; Criticize in
Private.

Be Aware of Morale Danger
Points. 

Set Realistic Deadlines. 

Set Perceivable Targets.
Explain and Show, Rather
Than Do. 

Don’t Rely Just on [Status
Reports]. 

Encourage a Good Team
Spirit.
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on Oncken’s classic principle of “the care and feeding of monkeys.” Monkeys are
“problems” that managers delegate to their subordinates who, in turn, attempt to
reverse-delegate back to the manager. In this 125-page book the authors teach man-
agers how to keep the monkeys on the subordinates’ backs. Doing so increases the
manager’s available work time, accelerates task accomplishment by subordinates,
and teaches subordinates how to take responsibility and solve their own problems.

Activity 7+Monitor and Control Progress

While executing the project, the project manager must control the project, that is,
monitor its progress against the scope, schedule, and budget. The manager must
report progress and, when necessary, adjust scope, schedule, and resources.

Progress Reporting Progress reporting should be frequent enough to establish
accountability and control, but not so frequent as to become a burden and imped-
iment to real project progress. For example, Keane, Inc., a consulting firm, recom-
mends that progress reports or meetings occur every two weeks—consistent with
the firm’s project planning strategy that decomposes projects into tasks that pro-
duce deliverables that require no more than 80 work hours.

Project progress reports can be verbal or written. Figure 4-11 illustrates a tem-
plate for a written progress report. Project progress reports (or presentations)
should be honest and accurate, even if the news is less than good. Project progress
reports should report successes but should clearly identify problems and concerns
such that they can be addressed before they escalate unto major issues or catas-
trophes.

Establish structure and rules•
Clarify team member relationships
Identify responsibilities
Develop a plan to achieve goals

•
•
•

•
•
•
•

•
•
•

ORIENTATION STAGE

Resolve interpersonal conflict
Further clarify rules and goals
Develop a participative climate

INTERNAL PROBLEM-SOLVING STAGE

Direct team activity toward goals

•
•
•
•

Provide and get feedback
Share ideas—growing cohesion
Individuals feel good about each other

GROWTH AND PRODUCTIVITY STAGE

More feedback and evaluation
Adherence to team norms
Roles of team strengthened
Strong team motivation to share goals

EVALUATION AND CONTROL STAGE

FORMING

STORMING

NORMING

PERFORMING

F i g u r e  4 - 1 0

Stages of Team
Maturity
Source: Adapted from Graham
McLeod and Derek Smith, Man-
aging Information Technology
Projects (Cambridge, MA:
Course Technology, 1996).



Project Management Chapter Four 165

As tasks are completed, progress can be recorded in Microsoft Project (see Fig-
ure 4-12). We call your attention to the following Gantt progress items:

All the tasks in the preliminary investigation phase are complete as indicated
by the yellow lines that run the full length of each task bar. Notice that
because all these tasks are complete, they are no longer critical—the bars
have changed from red to blue.
In the problem analysis phase, only the first task,“Analyze the current
system,” is 100 percent complete.
Notice that the “Establish system improvement objectives” task bar has a par-
tial yellow line running 60 percent of its length.This indicates the task is
about 60 percent complete.The task bar is still red because any delay in
completing the task will threaten the project completion date.
All remaining tasks shown in the displayed chart have not been started.
Actual progress will be recorded when the task is started, in process, or com-
pleted.
Progress for any given task is recorded in the task information dialogue box
for that task. In this example, the project manager is recording 10 percent
completion of the named task.

5

4

3

2

1

PROJECT PROGRESS REPORT

I. Cover page
A. Project name or identification
B. Project manager
C. Date of report

II. Summary of progress
A. Schedule analysis
B. Budget analysis
C. Scope analysis

(describe any changes that may have an impact on future progress)
D. Process analysis

(describe any problems encountered with strategy or methodology)
E. Gantt progress chart(s)

III. Activity analysis
A. Tasks completed since last report
B. Current tasks and deliverables
C. Short-term future tasks and deliverables

IV. Previous problems and issues
A. Action item and status
B. New or revised action items

1. Recommendation
2. Assignment of responsibility
3. Deadline

V. New problems and issues
A. Problems

(actual or anticipated)
B. Issues

(actual or anticipated)
C. Possible solutions

1. Recommendation
2. Assignment of responsibility
3. Deadline

VI. Attachments
(include relevant printouts from project management software)

F i g u r e  4 - 1 1

Outline for a Progress
Report
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Microsoft Project also provides a number of preconfigured and customizable reports
that can present useful project status information.

Change Management It is not uncommon for scope to grow out of control even
when a properly completed statement of work was agreed on early in the planning
process. We refer to scope growth as “change.” As noted by Keane, Inc., “Change is
frequently a point of contention between the customer and the information sys-
tems organization, because they disagree on whether a particular function is a
change or a part of the initial agreement.”The inevitability of scope change neces-
sitates that we have a formal strategy and process to deal with change and its impact
on schedule and budget. Change management is intended to protect the project
manager and team from being held accountable for schedule and budget overruns
that were driven by changes in scope.

Changes can be the result of various events and factors, including:

• An omission in defining initial scope (as documented in the statement of work).
• A misunderstanding of the initial scope (the desired product is more compli-

cated than originally communicated or perceived).
• An external event such as government regulations that create new

requirements.
• Organizational changes, such as mergers, acquisitions, and partnerships, that

create new business problems and opportunities (not to mention “players”).
• Availability of better technology.
• Shifts in planned technology that force unexpected and significant changes to

the business organization, culture, and/or processes.

F i g u r e  4 - 1 2 Progress Reporting on a Gantt Chart

change management

a formal strategy wherein a
process is established to fa-
cilitate changes that occur
during a project.
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• Management’s desire to have the system do more than was originally
requested or agreed to.

• Reduced funding for the project or imposition of an earlier deadline.

A change management system results in a collection of procedures for docu-
menting a change request and defines the steps necessary to consider the change
based on the expected impact of the change. Most change management systems
require that a change request form be initiated by one or more project stakehold-
ers (e.g., system owners, users, analysts, designers, or builders). Ideally, change
requests are considered by a change control board (CCB), which is responsible for
approving or rejecting all change requests.The CCB’s composition typically includes
members of the project team as well as outsiders who may have an interest or stake
in the project.The CCB’s decision should be based on impact analysis.

Feasibility impact analysis should assess the importance of the change to the
business, the impact of the change on the project schedule, and the impact of the
change on the project budget and long-term operating costs.

Ultimately, change management boils down to managing the expectations of the
stakeholders. In the next section, we introduce a simple but conceptually sound
framework for managing expectations and their impact on project schedule and
budget.

Expectations Management Experienced project managers often complain that
managing system owners’ and users’ expectations of a project is more difficult than
managing cost, schedule, people, or quality. In this section we introduce a simple
tool that we’ll call an expectations management matrix that can help project man-
agers deal with this problem. We first learned about this tool from Dr. Phil Fried-
lander, a consultant and trainer then with McDonnell Douglas. He attributes the
matrix to “folklore” but also credits Jerry Gordon, of Majer, and Ron Leflour, a proj-
ect management educator/trainer. Dr. Friedlander’s paper (listed in the Suggested
Readings for this chapter) is adapted in this text for this presentation.

Every project has goals and constraints when it comes to cost, schedule, scope,
and quality. In an ideal world, each of these parameters could be optimized. Man-
agement often has that expectation. Reality suggests, however, that you can’t opti-
mize them all—you must strike a balance that is both feasible and acceptable to
management. That is the purpose of the expectations management matrix. An
expectations management matrix is a rule-driven tool for helping management
understand the dynamics and impact of changing project parameters such as cost,
schedule, scope, and quality.

The basic matrix, shown in Figure 4-13, consists of three rows and three
columns (plus headings). The rows correspond to the measures of success in any
project: cost, schedule, and scope and/or quality.The columns correspond to prior-
ities: first, second, and third. To establish expectations, we assign names to the pri-
orities as follows:

• Maximize or minimize—the measure of success that is determined to be
the most important for a given project.

• Constrain—the second most important of the three measures of success in a
project.

• Accept—the least important of the three measures in a project.

Most managers would ideally like to give equal priority to all three measures;
experience suggests that the three measures tend to balance themselves naturally.
For example, if you increase scope or quality requirements, the project will take
more time and/or money. If you try to get any job done faster, you generally have
to reduce scope or quality requirements or pay more money to compensate. The
management expectations matrix helps (or forces) management to understand this
through three simple rules:

expectations manage-
ment matrix

a tool used to understand
the dynamics and impact of
changing the parameters of
a project.
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1. For any project, you must record three X’s within the nine available cells.
2. No row may contain more than one X. In other words, a single measure of

success must have one and only one priority.
3. No column may contain more than one X. In other words, there must be a

first, second, and third priority.

Let’s illustrate the tool using Dr. Friedlander’s own example. In 1961 President
John F. Kennedy established a major project—land a man on the moon and return
him safely before the end of the decade. Figure 4-14 shows the realistic expecta-
tions of the project. Let’s walk through the example:

1. The system owner (the public) had both scope and quality expectations.The
scope (or requirement) was to successfully land a man on the moon.The qual-
ity measure was to return the man (or men) safely. Because the public would
expect no less from the new space program, this had to be made the first pri-
ority. In other words, we had to maximize safety and minimize risk as a first
priority. Hence, we record the X in column 1, row 3.

2. At the time of the project’s inception, the Soviet Union was ahead in the race
to space.This was a matter of national pride; therefore, the second priority
was to get the job done by the end of the decade. We call this the project

PRIORITIES 

 MEASURES OF SUCCESS

Max or Min Constrain Accept

Cost

Schedule

Scope and/or Quality

F i g u r e  4 - 1 3

A Management
Expectations Matrix

F i g u r e  4 - 1 4

Management of
Expectations for the
Lunar Landing Pro-
ject

Max or Min Constrain Accept

Cost

• $20 billion (estimated)
x

Schedule

• Dec 31, 1969 (deadline)
x

Scope and/or Quality

• Land a man on the moon
• Get him back safely

x

PRIORITIES 

 MEASURES OF SUCCESS
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constraint—there is no need to rush the deadline, but we don’t want to miss
the deadline.Thus, we record the second X in column 2, row 2.

3. By default, the third priority had to be cost (estimated at $20 billion in 1961).
By making cost the third priority, we are not stating that cost will not be con-
trolled. We are merely stating that we may have to accept cost overruns to
achieve the scope and quality requirement by the constrained deadline. We
record the third X in column 3, row 1.

History records that we achieved the scope and quality requirement, and did
so in 1969. The project actually cost well in excess of $30 billion, more than a
50 percent cost overrun. Did that make the project a failure? On the contrary, most
people perceived the project as a grand success.The government managed the pub-
lic’s expectations of the project in realizing that maximum safety and minimum risk,
plus meeting the deadline (beating the Soviets), was an acceptable trade-off for the
cost overrun. The government brilliantly managed public opinion. Systems devel-
opment project managers can learn a valuable lesson from this balancing act.

At the beginning of any project, the project manager should consider intro-
ducing the system owner to the expectations matrix concept and should work with
the system owner to complete the matrix. For most projects, it would be difficult
to record all the scope and quality requirements in the matrix. Instead, they would
be listed in the statement of work. The estimated costs and deadlines could be
recorded directly in the matrix.

The project manager doesn’t establish the priorities; he or she merely enforces
the rules of the matrix.This sounds easy, but it rarely is. Many managers are unwill-
ing to be pinned down on the priorities—“Shouldn’t we be able to maximize every-
thing?” These managers need to be educated about the reason for the priorities.
They need to understand the priorities if they cannot maximize all three measures.
This leads to intelligent compromises instead of merely guesswork.

What if a system owner refuses to prioritize? The tool becomes less useful,
except as a mechanism for documenting concerns before they become disasters. A
system owner who refuses to set priorities may be setting the project manager up
for a no-win performance review.And as Dr. Friedlander points out,“Those who do
not ‘believe’ the principles [of the matrix] will eventually ‘know’ the truth. You do
not have to believe in gravity, but you will hit the ground just as hard as the per-
son who does.”

Let’s assume the management expectations matrix that conforms to the afore-
mentioned rules. How does this help a project manager manage expectations? Dur-
ing the course of the average systems development project, priorities are not sta-
ble. Various factors such as the economy, government, and company politics can
change the priorities. Budgets may become more or less constrained. Deadlines may
become more or less important. Quality may become more important. And, most
frequently, requirements increase.As already noted, these changing factors affect all
the measures in some way. The trick is to manage expectations despite the ever-
changing project parameters.

The technique is relatively straightforward. Whenever the “max/min measure”
or the “constrain measure” begins to slip, it can result in a potential expectations
management problem. For example, consider a project manager who is faced with
the following priorities (see Figure 4-15):

1. Explicit requirements and quality expectations were established at the start of
a project and given the highest priority.

2. An absolute maximum budget was established for the project.
3. The project manager agreed to shoot for the desired deadline, but the system

owner(s) accepted the reality that if something must slip, it should be schedule.

Now suppose that during systems analysis, significant and unanticipated business
problems are identified. The analysis of these problems has placed the project
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behind schedule. Furthermore, solving the new business problems substantially
expands the user requirements for the new system. How does the project manager
react? There should be no overreaction to the schedule slippage—schedule slippage
was the “accept” priority in the matrix. The scope increase (in the form of several
new requirements) is the more significant problem because the added requirements
will increase the cost of the project. Cost is the constrained measure of success.As
it stands, an expectations problem exists.The project manager needs to review the
matrix with the system owner.

First, the system owner needs to be made aware of which measure or meas-
ures are in jeopardy and why.Then together, the project manager and system owner
can discuss courses of action. Several courses of action are possible:

• The resources (cost and/or schedule) can be reallocated. Perhaps the system
owner can find more money somewhere. All priorities would remain the
same (noting, of course, the revised deadline based on schedule slippages
already encountered during systems analysis).

• The budget might be increased, but it would be offset by additional planned
schedule slippages. For instance, by extending the project into a new fiscal
year, additional money might be allocated without taking any money from
existing projects or uses.This solution is shown in Figure 4-16.

• The user requirements (or quality) might be reduced through prioritizing
those requirements and deferring some of those requirements until version 2
of the system.This alternative would be appropriate if the budget cannot be
increased.

• Finally, measurement priorities can be changed.

Only the system owner may initiate priority changes. For example, the system
owner may agree that the expanded requirements are worth the additional cost. He
or she may allocate sufficient funds to cover the requirements but mass migrate
priorities such that minimizing cost becomes the highest priority (see Figure 4-17,
step 1). But now the matrix violates a rule—there are two X’s in column 1.To com-
pensate, we must migrate the scope and/or quality criterion to another column, in
this case, the constrain column (see Figure 4-17, step 2). Expectations have been
adjusted. In effect, the system owner is freezing growth of requirements and still
accepting schedule slippage.

There are three final comments about priority changes. First, priorities may
change more than once during a project. Expectations can be managed through any
number of changes as long as the matrix is balanced (meaning it conforms to our
rules). Second, expectation management can be achieved through any combination

Max or Min Constrain Accept

Cost x

Schedule x

Scope and/or Quality x

PRIORITIES 

 MEASURES OF SUCCESS

F i g u r e  4 - 1 5

A Typical Initial
Expectations Matrix
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of priority changes and resource adjustments. Finally, system owners can initiate pri-
ority changes even if the project is on schedule. For example, government regula-
tion might force an uncompromising deadline on an existing project. That would
suddenly migrate our “accept” schedule slippages to “max constraint.”The other X’s
would have to be migrated to rebalance the matrix.

While the expectations management matrix is a simple tool, it may be one of
the most effective.

Schedule Adjustments+Critical Path Analysis When it comes to the project
schedule, some tasks are more sensitive to schedule delays than others. For this rea-
son, project managers must become aware of the critical path and slack times for
a project.

Understanding the critical path and slack time in a project is indispensable to
the project manager. Knowledge of such project factors influences the people man-
agement decisions to be made by the project manager. Emphasis can and should be

Max or Min Constrain Accept

Cost

Adjusted budget

X+
Increase
budget

Schedule

Adjusted deadline

X-
Extend

deadline

Scope and/or Quality

Adjusted scope

X+
Accept

expanded
requirements

•

•

•

PRIORITIES 

 MEASURES OF SUCCESS

Max or Min Constrain Accept

Cost x x

Schedule x

Scope and/or Quality x x

Step 1

Step 2

PRIORITIES 

 MEASURES OF SUCCESS
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Adjusting Expectations
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Changing Priorities
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placed on the critical path tasks, and if necessary, resources might be temporarily
diverted from tasks with slack time to help get critical tasks back on schedule.

The critical path and slack time for a project can be depicted on both Gantt
and PERT charts; however, PERT charts are generally preferred because they more
clearly depict intertask dependencies that define the critical path. Most project man-
agement software, including Microsoft Project, automatically calculates and high-
lights the critical path based on intertask dependencies combined with durations.
It is useful, however, to understand how the critical path and slack times are cal-
culated.

Consider the following hypothetical example. A project consists of the eight
primitive tasks shown in Figure 4-18. The most likely duration (in days) for each
task is recorded.There are four distinct sequences of tasks in a project.They are:

Path 1: A → B → C → D → I
Path 2: A → B → C → E → I
Path 3: A → B → C → F → G → I
Path 4: A → B → C → F → H → I

The total of most likely duration times for each path is calculated as follows:

Path 1: 3 � 2 � 2 � 7 � 5 � 19
Path 2: 3 � 2 � 2 � 6 � 5 � 18
Path 3: 3 � 2 � 2 � 3 � 2 � 5 � 17
Path 4: 3 � 2 � 2 � 3 � 1 � 5 � 16

In this example, path 1 is the critical path at 19 days. (Note: You can have multi-
ple critical paths if they have the same total duration.)

In this example, tasks E, F, and G are not on the critical path; they each have
some slack time. For example, task E is included in a path that has one day less
duration than the critical path; therefore, task E can get behind by as much as one
day without adversely affecting the project completion date. Similarly, tasks F and
G can combine for a maximum slack of two days without delaying the entire sched-
ule.

In Figure 4-18, the critical path is shown in red.The tasks that have slack capac-
ity are shown in black. Similarly, project management software also uses color to
differentiate critical path tasks in a Gantt or PERT chart.

>Activity 8+Assess Project Results and Experiences

Project managers must learn from their mistakes! They should embrace continuous
process improvement. This final activity involves soliciting feedback from project
team members (including customers) concerning their project experiences and sug-
gestions aimed at improving the project and process management of the organiza-
tion. Project review(s) should be conducted to answer the following fundamental
questions:

• Did the final product meet or exceed user expectations?
• Did the project come in on schedule?
• Did the project come in under budget?

The answers to these questions should be followed up with the basic question
“Why or why not?” Subsequently, and based on the responses to the above ques-
tions, changes should be made to improve the system development and project man-
agement methods that will be used on future projects. Suggestions for improve-
ments are communicated to the “Centers for Excellence,” which can modify
standards and processes, as well as share useful ideas and experiences with other
project teams that may solicit their help or expertise. Project assessments often con-
tribute improvements to specific project deliverables (milestones), processes or
tasks that created the deliverables, and the overall management of the project.
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1. A project is a (temporary) sequence of unique,
complex, and connected activities that have one
goal or purpose and that must be completed by
a specific time, within budget, and according to
specification.

2. Project management is the process of scoping,
planning, staffing, organizing, directing, and con-
trolling the development of an acceptable
system at a minimum cost within a specified
time frame.

3. Process management is an ongoing activity that
documents, manages the use of, and improves an
organization’s chosen methodology (the
“process”) for systems development.

4. From a project management perspective, a proj-
ect is considered a success if the resulting infor-
mation system is acceptable to the customer, the
system is delivered “on time” and “within
budget,” and the system development process
had a minimal impact on ongoing business oper-
ations.

5. The Project Management Institute has created
the “Project Management Body of Knowledge”
(PMBOK) for the education and certification of
professional project managers. It addresses:

a. Project manager competencies.
b. Project management functions.
c. Tools and techniques such as:

i) PERT charts, graphical network models that
depict a project’s tasks and the
relationships between those tasks.

ii) Gantt charts, simple horizontal bar charts
that depict project tasks against a calendar.

d. Project management software.

6. Project management is a cross life-cycle activity;
that is, project management tasks overlap all the
system development phases. A project
management process is essential to achieving
CMM Level 2 maturity.

7. Joint project planning (JPP) is a strategy wherein
all stakeholders in a project participate in a one-
to three-day project management workshop, the
result of which is consensus agreement on proj-
ect scope, schedule, resources, and budget.

8. The tasks of project management include:

a. Negotiate scope. Scope defines the boundaries
of a project and is included in the statement
of work, a narrative description of the work
to be performed as part of a project.

b. Identify tasks. A work breakdown structure
(WBS) is a hierarchical decomposition of the
project into its tasks and subtasks. Some tasks
represent the completion of milestones or the
completion of major deliverables during a
project.

c. Estimate task durations.There are many tech-
niques and tools for estimating task durations.

d. Specify intertask dependencies.The start or
completion of individual tasks may be
dependent on the start or completion of
other tasks.These dependencies impact the
completion of any project.

Chapter Review

Where you go from here depends on where you are coming from and where you want to go. If you are
reading through the chapters sequentially, you should probably move on to Chapter 5, Systems Analy-
sis, to expand your understanding of systems analysis tasks, tools, and techniques. Alternatively, if you
are enrolled in a system design-focused course, you might skip ahead to either Chapter 10, Feasibility
Analysis and the System Proposal (which marks the end of systems analysis), or Chapter 12, Systems
Design (which provides an in-depth look at the activities of system design, prototyping, and rapid appli-
cation development).

Some instructors have deferred this project management chapter to the end of your course. If so,
you may be interested in expanding your knowledge of project management tools, techniques, and
methods. Some schools offer a project management course. If not, you may find that your systems
analysis and design instructor might supervise you to complete an independent study course on the
subject. If so, we direct you to two specific references at the end of this chapter as possible texts: (1) the
Wysocki et al. book is well organized around the Project Management Body of Knowledge that we pre-
sented in our chapter, and (2) the McLeod and Smith book is especially comprehensive in its coverage
of project management dimensions that we could not cover fully in our chapter.
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e. Assign resources.The following resources may
impact a project schedule: people, services,
facilities and equipment, supplies and materi-
als, and money.

i) Such resources must be assigned to tasks
to develop a schedule.

ii) Resource leveling is a strategy used to cor-
rect resource overallocations by some
combination of delaying or splitting tasks.
Resource leveling requires knowledge of:

(1) The critical path—that sequence of
dependent tasks that have the largest
sum of most likely durations.The criti-
cal path determines the earliest
possible completion date of the project.

(2) Slack time—the amount of delay that
can be tolerated between the starting
time and completion time of a task
without causing a delay in the
completion date of the entire project.

f. Direct the team effort. One of the most
important dimensions of directing the team
effort is the supervision of people.

g. Monitor and control progress. During the
project, the project manager must monitor
project progress against the scope, schedule,
and budget and, when necessary, make
adjustments to scope, schedule, and
resources.

i) Progress reporting is an essential control
process that uses communication to keep
a project within scope, on time, and
within budget.

ii) A complete project plan provides mecha-
nisms and a process to manage requests
for changes to scope.This is called change
management.

iii) Change management frequently requires
that a project manager manage the expec-
tations of management and users
themselves. An expectations management
matrix is a rule-driven tool for helping
management understand the dynamics and
impact of changing project parameters
such as cost, schedule, scope, and quality.

iv) Schedule adjustments are required when a
project’s scope changes or when other
factors drive schedule or budget out of
the projected range.

h. Assess project results and experiences.
This final activity involves soliciting feed-
back from project team members (includ-
ing customers) concerning their project
experiences and suggestions aimed at
improving the project and process
management of the organization.

1. What is project management? What are the
characteristics that define a project?

2. Differentiate between project and process man-
agement.

3. List four criteria for project success.
4. List at least five project mismanagement

problems and their consequences.
5. What are scope creep and feature creep? How

do they impact project success?
6. What is PMBOK, and how has it contributed to

the practice of project management?
7. Define eight functions performed by every proj-

ect manager.
8. Compare and contrast Gantt and PERT charts.
9. What is joint project planning?

10. What role does a statement of work play in
scope definition? Why is it important to project
management?

11. What is a work breakdown structure? Why is it
important to project planning?

12. Differentiate between a task and a milestone.
Why don’t milestones have duration?

13. List two factors that impact task duration and
our ability to estimate task duration accurately.

14. List four types of intertask dependencies. Why
are they important to project planning?

15. List five types of resources that can be assigned
to a project and managed.

16. Differentiate between forward and reverse
scheduling. When might each be more appropri-
ate to a given project?

17. What is resource leveling, and when must a
project manager do it? Name two techniques
for resource leveling.

18. What is the critical path for a project? What is
slack time? How are they related?

19. What is change management? Why is it
important?

20. What is expectations management, and how
does it impact project management? How is it
communicated in a matrix?

Review Questions
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1. Speculate as to the advantages and
disadvantages of appointing project managers
from the ranks of senior systems analysts versus
appointing them from a pool of full-time project
managers. What do you think of the idea of
appointing project managers from the ranks of
the user community?

2. Write a job advertisement for a professional
project manager. Prepare a set of interview
questions for the applicants.

3. How does a project management life cycle (or
process) contribute to an organization’s ability
to achieve CMM Level 2 certification?

4. Explain to a nontechnical manager why process
management and project management are sepa-
rate but complementary. Speculate as to the
problems that might be caused by standardizing
and applying either one without the other.

5. Based on a project (school or work) that you
have mismanaged or seen be mismanaged, what
were some causes of the mismanagement that
resulted in cost overruns, late delivery, or poor
quality? Explain how these problems that result
from mismanaged projects are related.

6. Give some examples that differentiate between
scope and feature creep.

7. Which three of the project management activi-
ties do you think will be most difficult? Why?
What can you do to make them easier by the
time you will have to perform them?

8. You work for Taylor County Information
Services.You have been assigned to a new proj-
ect for the county sheriff’s department.You
have asked for a meeting to define a statement
of work.The sheriff does not understand the
need for such a document because in Taylor
County all projects are initiated on a standard
request for system services form. He asks why
that form can’t serve as the statement of work?
Write a memo to explain to the sheriff how a
more formal statement of work will benefit
both his office and yours.

9. Your financial aid office must respond annually
to changing federal regulations. Financial aid
applications must be sent out annually by Feb-
ruary 15 to allow for sufficient processing time.
Therefore, each year the information systems
unit must be ready to process new applications
by March 1. What type of project scheduling
strategy must be used and why?

10. For a project that will last this entire academic
term (at your school), define basic project
calendars for faculty, staff, and/or students.

11. Why might different managers, users, analysts,
and technical specialists have different calendars
for the same project?

12. Using system development, give examples of
summary and primitive tasks. Also give
examples of milestones.

13. How can expectations mismanagement lead to
perceived project failure? How can this be
avoided?

14. Using the default formula presented in this
chapter, calculate the most likely duration for
the following tasks:

15. Draw a PERT chart for the following tasks.The
most likely durations have already been
calculated for you. Using next Monday as the
project start date, determine the most likely
date by which the project can be completed.
Show the critical path for the project. Construct
a Gantt chart for the project.

16. Something has gone wrong in the above
project. Interface design was based on the

Critical
Task Duration Predecessors Task?

A. Preliminary 1 None ?
investigation

B. Problem analysis 2 A ?

C. Data requirements 3 B ?
analysis

D. Process 6 C ?
requirements
analysis

E. Database design 2 C ?

F. Interface design 3 C, D, E ?

G. Process and 4 C, E, F ?
program design

H. Programming and 7 E, F, G ?
unit testing

I. System testing 2 H ?

J. Installation 2 I ?

Optimistic Pessimistic Expected Most Likely
Task Duration Duration Duration Duration?

A 3 6 4 ?

B 1 3 2 ?

C 4 7 6 ?

D 2 5 3 ?

E 3 9 6 ?

F 3 3 4 ?

Problems and Exercises
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assumption of a Windows user interface, but
now management has decided the system
should also support a web browser interface.
You estimate that the web screen will require
an additional two days to design, prototype, and
test. What does this do to the schedule and pro-
jected project completion date?

17. For each of the tasks listed below, determine
the earliest and latest completion time, the slack
time, and whether or not the task is on the crit-
ical path. Draw a PERT chart and highlight the
critical path.

18. Choose any one critical plus one noncritical
task other than J or K from above. Double the
duration and determine the overall schedule
impact. What choices would you have to get the
project back on schedule?

19. Consider your degree curriculum. Courses
should be tasks. Degrees should be milestones.
a. Prepare a work breakdown structure for the

“project” of earning a degree(s).
b. Prepare a PERT chart to reflect intertask

dependencies and most likely durations. If

Prede- Earliest Latest Critical
Task cessors Duration Completion Completion Path

A None 1 ? ? ?

B None 3 ? ? ?

C A 3 ? ? ?

D B, C 5 ? ? ?

E C 1 ? ? ?

F D 4 ? ? ?

G E, F 3 ? ? ?

H G 2 ? ? ?

I G 2 ? ? ?

J H, I 5 ? ? ?

K J 6 ? ? ?

possible, try to use class time instead of cal-
endar time.

c. Determine the critical path. Record slack
time for each course in the task boxes.

d. When do you hope to receive your degree?
Based on that deadline, use reverse schedul-
ing to determine if your deadline is feasible.
Prepare a Gantt chart and record your
progress as of today’s date (including the
partial completion of your current schedule
of classes).

20. Select a programming assignment from one of
your past or current courses.

a. Convert the assignment into a statement of
work.

b. Prepare a work breakdown structure for the
“project.”

c. Prepare a PERT chart to reflect intertask
dependencies and estimate most likely dura-
tions.

d. Determine the critical path. Record slack
time for each course in the task boxes.

e. Prepare a Gantt chart for the project.

21. At the beginning of a project, management
decided that highest priority should be placed
on meeting an absolute deadline for a project.
Second-highest priority is to be placed on living
within the allocated project budget. Draw the
expectations management matrix for this
project.

22. During the project initiated in exercise 21,
things started going wrong. Creeping
requirements set in. Both the deadline and
budget are in jeopardy. Using the expectations
management matrix, identify alternatives for
adjusting the project. Who should make the
decision?

1. Research the project management certification
process defined by the Project Management Insti-
tute.What are the minimum qualifications for certi-
fication? What must you do to get certified as a
project manager? How can you best prepare for
certification?

2. Research project management software in your lo-
cal library. Present a report to management that
identifies important selection criteria for selecting a
project management software package.

3. Complete a tutorial for Microsoft Project (or its
equivalent). Evaluate the package.Analyze the
package’s strengths and weaknesses.

4. Make an appointment to visit an information sys-
tems project manager (or systems analyst with
project management experience).What techniques
does he or she use to plan and control projects?
Why? Is project management software used? If so,
what does the project manager like and dislike
about that software?

Projects and Research
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1. Fun & Games, Inc., is a successful developer and
manufacturer of board, electronic, and computer
games.The company is headquartered in Cleve-
land, Ohio. Jan Lampert,Applications Develop-
ment manager, has requested a meeting with
Steven Beltman, systems analyst and project man-
ager for a new distribution project recently
placed into production.

“Steven,I want to discuss the distribution proj-
ect your team completed last month.Now that the
system has been operational for a few weeks, we
need to evaluate the performance of you and your
team. Frankly, Steven, I’m a little disappointed.”

“Me too. I don’t know what happened. We
used the standard methodology and tools, but we
still had problems.”

“You still have some, Steven. The production
system isn’t exactly getting rave reviews from ei-
ther users or managers.”

Steven replies,“I know.”
Jan continues, “Well, I’ve talked to several of

the analysts, programmers, and end users on the
project, and I’ve drawn a few conclusions. Obvi-
ously, the end users are less than satisfied with the
system.You took some shortcuts in the methodol-
ogy, didn’t you?”

“We had to, Jan. We got behind schedule. We
didn’t have time to follow the methodology to the
letter.”

Jan explains, “But now we have to do major
parts of the system over. If you didn’t have time to
do it right, where will you find time to do it over?
You see,Steven,systems development is more than
tools, techniques, and methodologies. It’s also a

management process. In addition to your missing
the boat on end-user requirements, I note two
other problems. And both of them are manage-
ment problems.The system was over budget and
late. The projected budget of $35,000 was ex-
ceeded by 42 percent.The project was delivered
13 weeks behind schedule. Most of the delays and
cost overruns occurred during programming.The
programmers tell me that the delays were caused
by rework of analysis and design specifications. Is
this true?”

Steven answers,“Yes, for the most part.”
Jan continues,“Once again, those delays were

probably caused by the shortcuts taken earlier.
The shortcuts you took during analysis and de-
sign were intended to get you back on schedule.
Instead, they got you further behind schedule
when you got into the programming phase.”

“Not all the problems were due to shortcuts,”
says Steven.“The users’ expectations of the system
changed over the course of the project.”

“What do you mean?”asks Jan.
Steven answers, “The initial list of general re-

quirements was one-page long. Many of those re-
quirements were expanded and supplemented by
the users during the analysis and design phases.”

Jan interrupts, “The old ‘creeping require-
ments syndrome.’ How did you manage that prob-
lem?”

Steven replies,“Manage it? Aren’t we supposed
to simply give in? If they want it, you give it to
them.”

“Yes,” answers Jan,“but were the implications
of the creeping requirements discussed with pro-

Minicases

5. If your course requires a team project, volunteer to
serve as project team manager to gain academic
experience in project management.Try to apply
the techniques taught in this book.This experience
might be arranged as either extra credit or a sepa-
rate independent study course.

6. If your systems course requires you to complete a
real or simulated development project, prepare a
management expectations matrix with your client
(or your instructor acting as your client). During
the semester, review the matrix with your client
(or instructor) and make appropriate adjustments.
At the end of the project, be prepared to defend
your management of expectations as well as your
progress. (Note:Your instructor may assign a sub-
jective grade to your management of expectations.
That may not seem fair; however, it is realistic. Pro-

ject success is as much perceived as it is real.)
7. Discuss the project manager competencies de-

scribed in Table 4-1 with a real project manager.
Determine the relative importance of each compe-
tency as seen by that manager and the rationale.
Do you agree or disagree?

8. The PERT and Gantt charts in this chapter were
based on the “classic”or “standard” route in the
FAST system development methodology. Chapter 3
presented alternative routes such as model-driven
development, rapid application development, and
commercial off-the-shelf software. Select one of
these alternative routes and adjust the Gantt and
PERT charts for that route.
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ject’s management sponsor?”
Steven answers,“Not really. I don’t recall any

schedule or budget adjustments. We should ex-
plain that to them now.”

“An excuse?” inquires Jan.
Steven replies,“I guess that’s not such a good

idea. But the project grew. How would you have
dealt with the schedule slippage during analysis?”

Jan answers, “If I were you, I would have
reevaluated the scope of the project when I first
saw it changing. In this case, either project scope
should have been reduced or project resources—
schedule and budget—should have been in-
creased. [pause] Don’t be so glum! We all make
mistakes. I had this very conversation with my

boss seven years ago. You’re going to be a good
project manager.That’s why I’ve decided to send
you to this project management course and work-
shop.”

a. What did Steven do wrong? How would you
have done it differently?

b. Should Jan share any fault for the problems
encountered in this project?

c. Why would it be a mistake to use creeping re-
quirements as an excuse for the project mis-
management?
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Risk•Xpert, and Strategy•Xpert (tm of Marotz, Inc.),
software tools for estimating.

Wysocki, Robert K; Robert Beck, Jr; and David B.
Crane. Effective Project Management: How to
Plan, Manage, and Deliver Projects on Time and

within Budget, 2nd ed. New York: John Wiley &
Sons, 2000. Buy this book! This is our new bench-
mark for introducing project management. It is
easy to read and worth its weight in gold.We were
surprised how compatible the book is with past
editions of our book, and our project management
directions continue to be influenced by this work.




