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This article provides a brief overview of
project management, including its pur-

pose, activities, and responsibilities. The
beginning sections discuss what projects are,
what project management is, and what proj-
ect management generally entails. Next is a
summary of project life cycles and their
phases, along with the processes and activi-
ties of project management. The article con-
cludes with checklists, definitions, and fur-
ther resources. The content of this article
has been condensed from multiple sources
that are listed at the end along with other
recommended Web resources that provide
more detail and direction for managing proj-
ects. Check them out! 

Projects and Programs
A project is a group of activities undertaken
to meet one or more specific objectives.
These objectives could include solving a
problem, building or upgrading a system or
product, launching a product or service,
implementing a strategic plan, changing a
process, or one of many other unique
efforts.

Projects can differ in size from small and
simple to large and complex. Because they
are designed to accomplish specific objec-
tives, projects are temporary and have spe-
cific starting and completion dates. Ongoing
operations, such as running a maintenance
facility or publishing a magazine, are not
projects. However, performing a specific air-
craft avionics upgrade or printing a monthly
issue of a magazine are projects.

Limited, specific performance time
frames and objectives are how projects differ
from programs. Programs are generally
much larger efforts than projects with a

longer duration. Relative to projects, they are
ongoing rather than temporary efforts.

While this article focuses primarily on
project management, most of what is pre-
sented will also apply to programs. Programs
are made up of multiple projects and in
many cases can be treated as longer, more
complex projects.

Projects are often divided into smaller
components or activities, usually based on
technical and functional disciplines such as
engineering, manufacturing, testing, and pro-
curement. The relationships among pro-
grams, projects, and activities are shown in
Figure 1. Some projects are divided along
product lines instead of activities.

Projects are successfully completed
when their objectives have been achieved.
Projects should be terminated when man-
agement can see that the projects will fail to
meet their objectives.

Project Management
Project management is that discipline that
employs skills and knowledge to achieve
project goals through various project activi-
ties. It involves controlling costs, time, risks,
project scope, and quality through project
management processes.

Project management includes the follow-
ing functions:
• Planning. Planning the project and estab-

lishing its life cycle.
• Organizing. Organizing resources such

as personnel, equipment, materials, facil-
ities, and finances. Coordinating work
and resources.

• Leading. Assigning the right people to
the right job. Motivating people. Setting
the project’s course and goals.

• Controlling. Evaluating project progress
and, when necessary, applying changes to
get it back on track.
Performing these functions in an organ-

ized framework of processes is the job of
the project manager (PM).

Projects rarely succeed by themselves.
They must be planned and executed.
Projects must have specific support from
management, general support from the
organization, and appropriate participation
from the customer. To be successful, proj-
ects must also have a responsible and
empowered manager to drive, direct, and
monitor them.

Project Manager 
The selection of a PM has a major effect on
project success. The PM should have the
skills, knowledge, and personality necessary
to bring the project to fruition. In addition
to these traits, the PM must be given the
level of responsibility and authority neces-
sary to perform the job.

The PM’s actual role depends on the
structure of his/her organization, which can
be function-oriented, project-oriented, or
some type of matrix in between. In a heavi-
ly project-oriented organization, the PM may
have relatively unlimited authority, answering
only to upper management. At the other end
of the spectrum is an organization that man-
ages by function. The PM must deal with
functional managers as equals, or possibly
even superiors, and negotiate for resources.
Most organizations fall somewhere in
between these two extremes. Figure 2
depicts the level of PM authority associated
with different types of organizations.

It is essential that the PM understands
the organization’s structure and knows the
level of authority that goes with the job. It is
also essential that upper management grants
authority and establishes an environment
that will enable the PM to successfully
accomplish the project objectives.

PMs need both management and techni-
cal skills. The key management skills are
those needed to perform or direct project
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management activities, which are listed in
Table 1.

The PM’s technical skills should include
at least some technical understanding of the
project field. Remember, however, the PM
will not typically be doing the technical work
but will be directing the work that others do.
The essential level of PM expertise is the
ability to understand what others are doing,
but not necessarily how they do their jobs.

Process Description 
To understand how a project is brought to
fruition, the PM must understand project
processes. The PM must also understand the
differences between program and project life
cycles and the difference between life-cycle
phases and project-management processes.

Product Life Cycle
As stated earlier, programs are generally
large efforts spanning long periods of time
and are composed of multiple projects. They
are usually associated with developing or
acquiring systems such as aircraft, weapons,
training operations, communications, etc. An
example of a product life cycle with its asso-
ciated phases and products is shown in
Figure 3.

This example has five phases – planning
through operation – each producing a spe-
cific output. At the end of each life-cycle
phase, a decision is made to either continue
or not continue to the next phase. When the
final product is completed, it is implement-
ed, and after being in operation for some
length of time, it is retired.

Various industries employ different life
cycles, depending on their products. Each
phase of a product life cycle can consist of
one or more projects. Note that in the com-
mercial world, a product life cycle is often
described as the length of marketability of a
product. We must not forget, however, the
potentially long and costly maintenance or
sustainment phases.

Project Life Cycle
Projects, like products, have life cycles and
are usually performed in phases. Each phase
accomplishes specific work toward reaching
the project goal and produces one or more
deliverables. These are tangible, real items
used in attaining the final goal of the project,
and could include plans, studies, designs, or
software or hardware prototypes. The end of
a phase is defined by completing its deliver-
able. Figure 4 (see page 6) illustrates an
example of a very generic project life cycle
with its phases and major deliverables.

While major aspects of project manage-
ment are applicable across all projects, life
cycles may vary depending on the type of
project and the organization performing the

work. It is important to implement an appro-
priate life cycle for the product. This article
only deals with a generic project life cycle for
a generic product or deliverable.

Project Phases
The phases identified in Figure 4 are com-
mon across most projects. However, they
may be called by different names or split into
additional phases. They may even be iterative
where, for example, a prototype is designed,
built, and tested, then the results are used to
design, build, and test a new prototype.
Project phases should, in most cases, be
comparable to the generic project phases
discussed in the following sections.

Definition Phase
This phase begins when upper management

creates a project charter that defines the
project’s purpose and identifies the PM.
The charter should also include a statement
of support authorizing the PM to perform
his/her functions. During this phase, the
project rules are defined. Both the PM and
stakeholders determine the project’s goals,
scope, and constraints. Key individuals and
groups are identified as members of the

Function
Oriented

Project
OrientedMatrix

Organization Type

PM Authority

Figure 2: Organization Type and Project
Management Authority

Skill Description

Integration
Management

Coordinate project plan development, execute the plan, and manage the
change control process to ensure that all aspects of the project are
working together.

Scope
Management

Establish project scope at the start. Develop and implement plans and
procedures to verify that scope is achieved and maintained. Define and
oversee the process for controlling changes to the scope.

Risk Management Identify potential risks. Mitigate large risks and plan how to deal with
smaller risks. Monitor the project to detect and resolve problems.

Time and Schedule
Management

Estimate the duration of project activities, the proper sequence of these
activities, and develop and control the project schedule.

Cost and Budget
Management

Estimate project costs and develop and control the project budget.

Quality
Management

Establish and control processes to ensure project goals are met to the
stakeholders' satisfaction. This includes quality planning, quality
assurance, and quality control.

Communications Define methods and lines of reporting and information distribution: Who
gets reports and project information? How often? What is the content?

Procurement
Management

Oversee procurement and delivery of materials, equipment, and services
needed for the project. This includes planning, solicitation, source
selection, and contract administration.

Human Resources
Management

Develop good leadership qualities. Plan team organization, obtain the
right people to staff the positions, and develop their skills as individuals
and as a team.

Earned Value
Management

Develop a systematic approach to project control integrating cost and
schedule control with performance control.

Table 1: Management Skills for Project Managers
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Figure 3: Example of a Product Life Cycle 

Note: In some life cycles, e.g., evolutionary or rapid prototype, the output of a design phase may be a
product prototype.
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project core team, and their roles are defined
by both the PM and upper management.
Upper management along with the PM also
defines communications channels, authority,
and the chain of command.

These project rules are written in three
documents: the project statement of work
(PSOW), the project responsibility matrix,
and the project communication plan. The
PSOW establishes the scope of the project
and documents what is to be accomplished.
For an internal project, the PSOW becomes
the primary requirements document.
However, the PSOW is not the same as a
contract statement of work (SOW). For a
project where much of the work is contract-

ed, the SOW is a binding, contractual agree-
ment. (See Table 2 for a description of these
documents and other terms.) Figure 5
depicts the input, major activities, and prod-
ucts of the definition phase.

Planning Phase
The planning phase uses the project rules as
a foundation and defines the path to achieve
the project goals. It is performed by the PM
and the core project team, which interfaces
with appropriate elements of the organiza-
tion, and identifies the actual work to be
done. It includes estimating schedule, cost,
and resources required to perform the work,
and produces plans to serve as a baseline and

direct the work. A key part of schedule plan-
ning is identifying the critical path. This is
the chain of interdependent, sequential proj-
ect activities that takes the longest time to
complete, and thus determines the minimum
schedule for the project. Planning also
includes risk identification and risk reduction
efforts. The results of the planning phase
become the project plan.

Figure 6 shows the inputs, activities, and
products of the planning phase. Note the
feedback loop from the phase activities to
the project rules. This indicates that the rules
may need to be modified after more detailed
analysis in this phase reveals deficiencies or
inefficiencies in the rules. This illustrates the
iterative nature of project management.
Remember, the project plan is fluid and the
PM should expect changes.

Execution Phase
With a project plan for guidance, the actual
project work can begin in earnest. This is the
phase where project goals are achieved.
While Figure 7 may make it look far simpler
than the planning phase, the execution
phase entails directing the various work
groups in their activities, monitoring their
progress, solving problems and resolving
issues that will certainly come up, making
changes to the plan, and coordinating these
changes. (These activities are part of the
executing and controlling processes dis-
cussed in the project processes section.) If
your planning has been done well, you will
have a smoother ride through this phase.
This phase is complete when the product is
complete, the project goals are reached, or
the project is terminated.

Closeout Phase
The closeout phase begins with the delivery
of the product or completion of the project
goals or project termination. It consists pri-
marily of tying up loose ends. Any unre-
solved issues from the contract or SOW are
resolved in this phase. The contract is signed
off as fulfilled, and all other paperwork is
completed.

A very important activity of this phase is
assembling the project history. This is a sum-
mary of all that has been accomplished. It
should include information that will allow
either you or a follow-on PM to understand
what was done and why. Of particular
importance is a compilation of lessons
learned from the project so either you or
others in your organization can do things
better on the next project. Figure 8 summa-
rizes the closeout phase.

Project Processes
The Program Management Institute  defines
five major process groups used in projects:

Project Rules
Definition Phase

Project Charter

- Announces Project
- States Purpose
- Identifies Project Manager
- Statement of Support

Project Statement of Work
Determine goals, scope,
and project constraints.

Identify core team
members (individuals and
groups) and their roles.

Define communications
channels, methods,
frequency, and content.

Responsibility Matrix

Communications Plan

Figure 5: Project Definition Phase

Project RulesDefinition

Planning

Execution

Time

Example
Project

Life Cycle
Closeout

Project Plan

Project Goal Complete

Formal Closure and
Project Review

Figure 4: Example of a Generic Project Life Cycle

Table 2: Definition of Basic Project Management Terms

• Baseline – A standard against which future sta-
tus, progress, and changes are compared and
measured. Most plans developed during the
planning phase are used as baselines. The
budget usually serves as one baseline, the
schedule as another, etc.

• Communications Plan – A document that
defines the lines, content, method, and frequen-
cy of communications between the project man-
ager, members of the project team, stakeholders,
and management.

• Critical Path – The sequence or chain of inter-
dependent activities in the project that takes the
longest time to complete. This sequence deter-
mines the shortest schedule for the project. Any
delay in a critical path activity increases the proj-
ect schedule. 

• Life Cycle – The complete set of phases some-
thing goes through, beginning with its conception
and ending with its retirement from service.

• Process – A series of related activities or steps
that accomplish a specific purpose.

• Project Charter – Document that announces the
project by name, states its purpose, identifies the

project manager, and announces his or her
authority.

• Project Manager (PM) – Individual with respon-
sibility and authority for directing the project.

• Project Statement of Work (PSOW) –
Document that defines the goals, scope, and
constraints of the project. It states what needs to
be done, not how to do it. 

• Responsibility Matrix – Document that identi-
fies members of the project team and defines
their roles. 

• Stakeholders – Those persons and organiza-
tions that have an interest in the performance
and completion of the project. The customer or
user of a product created through a project is
usually a primary stakeholder.

• Statement of Work (SOW) – A contractual doc-
ument that defines the work to be performed for
a specific project under contract.

• Work Breakdown Structure (WBS) – A break-
down of the project into its constituent’s tasks or
activities. It lists the specific work needed to com-
plete all aspects of the project.
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initiation, planning, executing, controlling,
and closing. Processes are sequences of
activities that accomplish specific functions
necessary to complete or enable some por-
tion of the project. These are not phases
themselves but can be found both in proj-
ects and in each major phase of a program
or large project. Because the activities in later
phases may require changes in the products
of earlier phases, these processes become
iterative and often overlap phases as well as
each other. An example would be an issue in
the execution phase requiring a change to
plans made in the planning phase. This over-
lap is shown in Figure 9.

Initiation Process
The initiation process consists of formally
validating or authorizing the project. It often
includes some form of analysis such as a fea-
sibility study, a preliminary requirements
study, a concept of operations, or a prelimi-
nary plan.

Planning Processes
Planning processes establish the scope or
boundaries of the project. They lay the
foundation and define an expectation base-
line. Future proposed changes are evaluated
against this baseline. What must be balanced
here and throughout the project are sched-
ule, cost, quality, and scope. Changes to the
scope of the project will almost certainly
affect at least one of these, requiring changes
in the others to achieve balance again.
Likewise, changes in one or more of these
three constraints will require changes in the
others and/or changes to the scope or
expectations of the project. This balance is
shown in Figure 10. Note that these do not
necessarily define the project scope but they
do constrain it.

Again, a manager can control any three
of these four constraints. For example, if
one chooses to control schedule, cost, and
quality, the functional capability of the prod-
uct may have to be reduced. Likewise, if one
attempts to expand functional capability (i.e.,
requirements bloat) while maintaining cost
and quality, the schedule may have to be
relaxed to maintain the balance.

Other planning processes include the
following:
• Define activities needed to perform the

project.
• Estimate activity duration.
• Estimate a minimum schedule and devel-

op a project schedule.
• Conduct risk management.
• Develop communications planning.
• Conduct staff planning.
• Develop organization definition.
• Sequence activities.
• Conduct resource planning.

• Estimate costs.
• Develop a spending plan or budget.
• Conduct quality planning.
• Conduct procurement planning.
• Develop a project plan.

Executing Processes
The executing processes are those that direct
or enable the actual work of the project.
They consist of the following:
• Execute the project plan.
• Perform quality assurance activities.
• Perform procurement activities.

Project PlanPlanning Phase

Project Rules

Risk Management Plan
Identify risks and develop
a plan to control them.

Identify the tasks required
to achieve project goals.
Estimate effort required.

Define task sequence,
estimate minimal schedule,
and develop a schedule.

Work Breakdown Structure

Project Schedule

Estimate costs: labor,
materials, facilities, etc.
Develop a budget.

Estimate required staffing
levels and specialties.

Project Spending Plan

Staffing Plan

Estimate quantity and
timing of materials and
equipment needed.

Material and Equipment Plan
Feedback

Figure 6: Project Planning Phase

Time

Activity

Start Finish

Executing

Controlling

Planning

Initiation Closing

Figure 9: Project Management Processes Overlap [1]

Execution Phase

Product or Goal
Execute project plan and
accomplish project goals.

Project Plan

Feedback

Figure 7: Project Execution Phase

Closeout Phase

Project History

Resolve open issues.
Product is

delivered or
goals are met.

Complete contractual
obligations (contract
closeout).

Assemble project history
and lessons learned.

Contract Closed

Stakeholders Satisfied

Figure 8: Project Closeout Phase

Balance

Scope
Cost

Schedule

Quality

Figure 10: Balancing Constraints Within
Project Scope
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• Develop team and individual compe-
tencies.

• Communicate to team members and
stakeholders.

Controlling Processes
Controlling processes are ongoing through-
out most of the project. They include verify-
ing that the project is proceeding according
to plan or determining where and how much
a deviation is occurring. They are absolutely
essential to the progress and success of the
project. They include the following:
• Monitoring, measuring, and reporting

the performance of project activities.
• Verifying the project is continuing within

scope.
• Controlling changes to the project scope.
These processes are, in turn, enabled by
these supporting processes:
• Schedule control.
• Cost control.
• Quality control.
• Functional scope control.
• Risk monitoring and control.

Earned value management techniques, if
properly employed, have been shown to be a
worthwhile approach to indicate project sta-
tus, progress, and trends toward successful
completion.

Closing Processes
The closing processes are accomplished fol-
lowing the completion of the project objec-
tives. Their purpose is to resolve any open
issues, complete any paperwork required for
formal completion of the project, and gath-

er information useful for evaluating project
performance for future reference. The first
process is contract closeout, where any
remaining contract issues are settled. The
other process is administrative closure,
where formal documents terminating the
project are generated, and an appropriate
history of project performance and lessons
learned is gathered.

Project Management
Application
Applying the previous information to a real
project will depend on several things. A PM
assigned to an ongoing project has little con-
trol over how the project is set up. In this
case, the new PM will need to quickly learn
the following:
• Project purpose and objectives.
• Project phases and deliverables.
• Project budget and current spending

status.
• Project schedule and current status.
• Current problems and issues.
• Major risks.
• Project team organization and contacts.
• Project management processes in place

or planned.
• Life cycle of the product the project is

supporting.
• Communications that detail who gets

what information and when.
A new project requires the PM to learn

or establish the items in the previous list.
After understanding the purpose and goals
of the project, the PM will need to select an

appropriate project life cycle. If it is a small,
straightforward software development
effort, all the software development life-
cycle phases are performed as part of the
execution phase, as shown in Figure 11.
Remember to distinguish between project
phases and software development phases.
Also note that this example portrays only
one of several possible life-cycle models.

If the software development effort is
larger or more complex, the development
life cycle will still be performed in the execu-
tion phase of the overall project or program.
However, each phase of software develop-
ment now becomes a project in its own right,
with all the phases of an individual project.
This is shown in Figure 12.

If the PM is managing a project team
that is developing software, then he or she
will manage both project and software
development phases. If managing a contract
effort, the PM will manage the overall proj-
ect, but a contractor PM will manage the
actual development effort.

With a contracted software development
effort, you will also need to add a procure-
ment phase to your project. This additional
phase will take the outputs from the previ-
ous stage, including a SOW, and perform
procurement activities to contract with an
outside organization to perform the work.
This additional phase is shown in Figure 13.

Knowing the project goals and selecting
a project life cycle establishes the foundation
on which to build the project.

Project Management Checklist
This checklist is provided to guide you in
essential actions to ensure your project is on
track in meeting cost, schedule, and per-
formance requirements. If you cannot
check an item off as affirmative, you need
to either rectify the situation or develop a
contingency plan to solve problems that
may arise. For example, if the staff does not
have sufficient technical skill to do the
work, you will need to remedy the situation
either by providing training or by obtaining
sufficiently skilled people.

Beginning a Project
" The project has specific goals to accom-

plish, and you understand the reasoning
behind them.

" All stakeholders (interested parties)
understand and agree on the expected
project outcomes.

" Upper management is solidly behind the
project.

" You understand the level of authority
you have been granted in relation to the
project and the rest of the organization,
and the level of authority is appropriate.

" You understand how the organization

Requirements Design

Definition Planning Execution Closeout

Implement Test Integrate

Figure 11: Software Development Phases are Part of the Project Execution Phase
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Figure 12: Complex Development Phases Become Projects Themselves
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operates, including how to get things
done within the organization.

" You understand what you are responsi-
ble for delivering at both a macro and a
micro level.

" You know the high-priority risks your
project faces.

During Project Planning
" You know which external interfaces are

not under your control.
" You know the estimated size of the soft-

ware to be developed, and how the esti-
mate was made.

" Funding has been allocated for the proj-
ect.

" A credible budget has been prepared,
based on project scope and work esti-
mates.

" Adequate time has been allocated to
complete the project.

" Adequate staff is or will be available to
complete project tasks.

" The project staff has sufficient expertise
to perform the work.

" Facilities and tools are or will be available
for the project team.

" You know of potential funding cuts and
when they might come.

" You know what major problems have
plagued projects of this type in the past.

" An appropriate life cycle has been select-
ed for the project, and you understand
that life cycle.

" You have a credible work breakdown
structure.

" All requirements have work tasks
assigned to fulfill them.

" All work tasks are associated with project
requirements or support activities.

" Special requirements or constraints are
documented.

" You have a budget, schedule, and per-
formance baseline established and docu-
mented.

" You have identified the critical path for
the project.

" You have a process established to moni-
tor the project and detect problems and
departures from the baseline.

During Project Execution
" You know what your project’s expendi-

tures are to date and any difference
between those and your budget.

" You know the status of project activity
completion along the critical path and
any difference between that and the
schedule.

" You are aware of any issues or problems
with quality or performance that may
impact the critical path.

" You are aware of any contract perform-
ance issues.

Conclusion
All project managers desire to bring their
projects to a successful conclusion. The typ-
ical success factors are meeting cost, sched-
ule, and quality objectives within the allotted
scope while also meeting the associated cus-
tomer expectations. The standard practices
to accomplish this desire have been outlined
in this article. They include the following:
obtaining and maintaining the necessary
support from the project sponsor, support
organization, and customer; employing an
appropriate life cycle and breaking the proj-
ect into success-oriented phases; setting
aside an appropriate amount of time to
understand the expectation of key stake-
holders; adequate planning to accomplish
key objectives; and finally, executing the
project plan while balancing the naturally
occurring changes with a companion control
and tracking system.◆
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