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Purpose/Introduction

Building the interstate highway system, landing on the moon, @eting improvised explosive
devices and developing the Internet are Feder&overnment achievements that all required
project management. Not every project will have the same scale of impact, but by virtue of
being funded by Congress and with involvemebhy agency leadership and the Executive
Office of the President, all projects are contributing in some way to the security, grqwatid
success of our Nation.

The role of a Federal agency project manager (PM) is so important that it is one of the few
posttions in the FederalGovernment with specified qualifications and training mandates.
PMs have the responsibility to wisely spend taxpayer dollars to implement programs and
projects that lead to better services for the taxpayers and more efficient and effee
agencies. It is critical that PMs understand:

0 Challenges and risks exist in every directiéiprojects succeed and fail for a variety of

reasons
0 Consequences can be significafitheNat i onds resources are at ¢
funded withGovernrmentd ol | ar s and i s connected to the

typically has an effect on our overaNlational Security posture and the daily lives of
American citizens

The project and program environment is unique and dynarfico project team faces
the exact sane circumstances. Technology is evehanging, acquisition laws and
regulations change, leadership and administrations change, industry practices are
al ways evolving, and the userods needs and
Intangible human qualities such as leadership, integrity, perseverance, and tenacity
to reach a goa) are often key determinants for success

Good planning and decisioimaking are keys to succes$thinking through every step
of the project to ensuremanagement ofrisks, stakeholder suppat, proper use of
tools, innovation and continuous datadriven decisionmaking shape every action
and reaction.

O«

O«

O«

Civilian agency PMs are critical to the success of agency acquisition initiatives, programs
and projects. Providing both strategic oversighnd operational guidance, the PM is
responsible for navigating a complex enterprise spanning Federal regulatiofsgeral and
contractor personnel, technological systems, agency policiesd the needs of end users.
As a PM, technicaand businessexpertise alone is insufficient. The PM must be a
practitioner of everincreasing technical, management, regulatoyyand procedural
knowledge and possess the soft skills required to motivate and lead personnel supporting
the project.

The goal of this guide is tde a resource tool to PMs, providing practical concepts and

useful tools and templates. This guide is not
or an exhaustive authority on project management. Rather, it is designed to provide PMs

with best pracices and tools to adopt or adapt so that management of projectse

appropriate and effective in achieving desired results.
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In addition to this guide, the PM can also consult online and resident training through
FAI.goyincluding:

FPM 120: Acquisition Fundamentals of Project and Program Management |
FPM 121: Acquisition Fundamentals of Project and Program Management ||
FACCOR webpage on FAlL.gov
FACP/PM webpage on FAL.gov

O¢ O¢ O¢ O«
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http://www.fai.gov/
http://www.fai.gov/drupal/training/course-descriptions#FPM120
http://www.fai.gov/drupal/training/course-descriptions#FPM120
http://www.fai.gov/drupal/training/course-descriptions#FPM121
http://www.fai.gov/drupal/training/course-descriptions#FPM121
http://www.fai.gov/drupal/certification/fac-cor
http://www.fai.gov/drupal/certification/fac-cor
http://www.fai.gov/drupal/certification/program-and-project-managers-fac-ppm
http://www.fai.gov/drupal/certification/program-and-project-managers-fac-ppm

A. The Federal Triad

A Project Manage(herein referred to as PM) in the Feder&overnment must effectively

manage three domains to be successful: 1) Requirements; 2) Budgeting and Execution; and

3) Acquisition Governance (thesethreereo f t en r ef err ed Government, 0 Bi g A
the Federal Triad separates project management and acquisition execution compared to

how project management occurs in private industry. It defines the strategic, figture

approach versus acquisition done solely as a function of the contracting process foesific
procurements. In Big A acquisition, the PM must orchestrate and manage all cost, schedule,
performance and project scope risks of project while simultaneously managing the inputs

and outputs of these three strategic decision loops.

Figurel: The Federal oO0Triadéo

Decision Loopsin

Federal Acquisition
“The Juggling Act”

Planning,

Requirements Programming,
Need Driven Budgeting,
Execution

[Requiremants Process - igh Lovel

CalendarDriven

—
&
e |.

Acquisition
Governance
Event Driven

Acquisition Life Cycle
+

Contracting

Requirementsar e dri ven by acquisition needs. Depend
capabilities to perform that mission, agency needs are a reflection of the gaps in those

capabilities and are often difftult to forecast. Needs are generated by a myriad of external

and internal forces that generate change and
overall security posture of the United States and wdleing of its citizens. New capabilities
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are generated out of the necessity to acquire new capital assets and services that make the
agency more effective or efficient. Often new capabilities come along to take timely
advantage of advances in technology. Typical agency requirements that generate
acquistions include replacement of obsolete or wornut equipment upgrades and
modification of current assetscountering a threat toNational Security, technology

advances industry alignment workforce demographicslack of capacity mission changes
Congresional interest executive direction and feedback from customers and users. Of the
three decision domains in the Federal Triad, managing requirements is the most dynamic in
nature for the PM.

Budgeting and Executiono fund current and future acquisitios are driven by the calendar.
AlFeder al budgets feed into and become part of
which is presented to Congress no later than the first working Monday of February each

year. Congress must then pass appropriations arContinuing Resolution on or before

September 30 each year to fund the Feder&@overnment. PMs must not only acquire the

funding authority for the project, but they also must keep their budget from being

considered for reprogramming to pay for other obagjons not associated with the project.

Acquisition Governances driven by successful completion of acquisition events or

milestones. This decision loop includes two processes: (1) compliance with the Federal

Acquisition Regulation (FAR) for contracgn;, and (2) an agencyds pr océ¢
lack of such a process, for managing the project IHg/cle. Successful development of a new

system and the decision to go into full quantity buys or production, required dates for

reports, or ufactuing wirddow afe Il miestongype events that are decision

gates in the acquisition process.

The PM must manage the cost, scheduland performance risks of the assigned project
within the strategic decision environments of the three domains anleir competing drivers.
Agency requirements are generated when new capabilities are needadvhen existing
capabilities need to be more efficientwhich by chance may or may not coincide with the
budget cycle calendar. Furthemynplannedagency needs andhe budget calendar have no
clear linkage to achieving successful events within the governance framework of the FAR
and the project lifecycle. The result can be the ultimate juggling act for the PM. This guide
provides tools and techniques to help PMs thi this dynamic challenge.

This guide is organized around these three domains. Before delving into each domain, the
next section establishes a baseline of essential information elements. The guide concludes
with best practices and tools to perform variougroject management tasks and functions.

B. Foundational Information

Project management is an expansive topic. A complete articulation of all aspects and
techniques for project management would be voluminous and hard to use. Instead, this
section focuses orfoundational project management information that any PM should know
in order to be successful in the three domains of requirements, budgend acquisition.

Project Manager 6s Gui debook 9



1. Programs vsProjects

Program and project management are often used interchangeably, and whiéveral

aspects of program and project management have similar pathways, they require different
people, experienceand processes. At the most basic level, the key difference is in what is
being managed: a program or project. Program, project, program maag@nd project
manager are all defined in the Office of Federal Procurement Pol{®FPPMemorandum for
Federal Acquisition Certifications in Program and Projddanagement dated December 16,
2013.

Tablel: Office of Federal Procuremer{fOFPP}Policy Definitions

Term Definition

Program Directed, funded acquisitions that provide new, improved, or
continuing systems or services in resp@e to an approved need.
Programs are divided into levels established to facilitate decision
making, execution, and compliance with statutory and regulatory
requirements and may be composed of multiple projects, services
contracts, interagency agreements,rad other types of acquisitions.
With a systems or services capability focus, programs usually tie
toget her an -ewlemnganihiag ahdibgdheting process
with the agency strategic plan.

Project A planned acquisition undertaking with a defite beginning and clear
termination pointthat produces a defined capability. A project is an
individually planned, approvegand managed basic building block
related to a program. A project is not constrained to any specific
element of the budget structue; however, basic research,
maintenance of equipment and facilities, and operations are not
considered projects.

Program Manager The acquisition workforce member with the responsibility and relevar
discretional authority who is uniquely empowered to maKinal scope
of-work, capital investment, and performance acceptability decisions
on assigned acquisition programs. The program manager is also
responsible for meeting program objectives or production
requirements through the acquisition of any mix of inouse, contract,
or reimbursable support resources. Program managers are
responsible to stakeholders for management and oversight of
subordinate projects within the scope of the overall program. The
program manager is ultimately responsible for effectivetganaging all
business and technical risks of the program tensure effective
systems and services are delivered to the end user on schedule,
within budget and at the required levels of performance.
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Term

Definition

Project Manager

The acquisition workforce member assigd responsibility for
accomplishing a specifically designated work effort or group of close
related efforts established to achieve stated or designated objectives
defined tasks, or other units of related acquisition effort on a
schedule, within cost castraints, and in support of the program
mission or objective. The project manager is responsible for the
planning, controlling, and reporting of the project and for the
management of required functions, including acquisition planning,
definitization of requirements, business case development,
performance of the scheduleas well asformulation, justification and
execution of the budget. The project manager is responsible for
effectively managing project risks tensure effective systems and
services aredelivered through a total lifecycle approach to the end
user on schedule, within budgetand at the required levels of
performance. A program manager may also serve as project manage

for projects within the scope of the program.

2. What to Manage

The PMmanages a project toward its successful completion, but what exactly does the PM

manage?

1. Manage project requirementsRequirements clearly describe the desired outcome of
the project. What must a product do? What specific service must be performed? The
PM must facilitate the identification of these requirements and ensure that they are

met by the project outcomes.

2. Manage projects to stay within scopéel he overall scope of a project has two
dimensions: (1) Product Scope and (2) Project Scope. Product Scoptudes the

technical and operational performance requirements and physical attributes of the
item or service being acquired. Project Scope includes all of the functional area work

that must be completed throughout the total lifeycle of the project.

3. Manage any change or refinement of project objectiveBuring the life of the project,
any number of changes may occur. Your agency may have new political leadership or
management with a new vision. A public event may change priorities for the agency
and the program. The longer the project, the higher the chances of changes external
and internalto your project. Managing change also means managing riséisace most

changeswill be generated as a result of external factors.

4. Manage project constraintsin prgect management, the foundational constraints are

someti mes referred to as the olron Triangl

cannot change one constraint without affecting the others. If scope increases, then

cost or schedulewill alsoincrease.Cmversely, if scope remains constant and cost

i ncreases, the schedule could fluctuat e

each project
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ei



Figure2: The Iron Triangle

Scope

(Features and Functionality)

Schedule Cost
(Deadlines and Estimates) (People and Budget)

Within the bounds of the three constraints are adddnal management requirements for

PMs. Cost, for example, contains resources such as peqggdedget, and facilities. People

resources may be direct employees or personnel assigned partially to the project in a matrix

project environment, otthey may becontractors. The PM must manage the efforts of the

various people resources assigned to the project, including regular meetings and
communications to maintain the projectos dire
manage cost from an affordability pegective. Within Scope, the PM must manage what the

product or service much achieve (features and functionality) and the quality level (utility,

affordability, and value) of the product or service required for success. Within Schedule, the

PM must manage towvhen the product or service is needed.

3. Managing and Leading

As a PM, managementcommunication and leadership skills are required to ensure the
project successfully meets its objectives and requirements. Leadership and management
address, from differat perspectives, three key aspects of a project:

Technical requirements
Constraints
Team management

O¢ O¢ O«

A manager06s responsibilities focus on i mpl eme
of managing requirements through development, implementatioohange, and refinement

as the project moves through its lifeycle, ensuring that the project solution meets the

requirements. It also comes in the form of managing a team and project stakeholders.
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Leadership, on the other hand, looks beyond implementatiof a project to motivating
individual talent to achieve high expectations willinghs well asproject teams to tackle
project challenges and find opportunities for innovation within the project. Project leaders
introduce change and innovation to techna requirements and challenges, anthey
influence, motivate, and persuade the project team to work toward a common objective

through consensus.

Table2: Key Differences between Managers and Leaders

Managerd 0 D o

Things R Leaderoo Do t he Ri ght

Ensure quality

O¢ O¢ O¢ O«

(@]

Administer project activities

Regulate and enforce

Focuses on dayo-day efforts and
overall project timelines

Asks How? When?

Develops ideas and innovates
Provides higHevel oversight
Empowers, motivatesand supports
Focuses on the longerm

Asks Why?

O¢ O¢« O« O« O«

4. Roles

The following roles are common to project teams. Not all roles will appear in every program

or project team based on the size and complexity of the project.

Table3: Key Roles ad Responsibilities in Programs and Projects

Roles

Responsibilities

Project Sponsor

Responsible for funding and authorizing the project

Program Manager

Crossproject oversight to achieve a common programmatic goal;
allocates funding and prioritizes pr@cts.

Project Manager

Responsible for the project; authors key project documents, assigns
resources and monitors budget and performance

Project Team

Executes project tasks through integrated teaming

Stakeholders

Provides positive or negative feedbaasn the direction and outcomes
of the project

Contracting Officer

Only person with the authority to commit the Government by awardir
funding to contractors makes any necessary changes to the contract
once awarded

Contracting
Representative

Designated by the Contracting Officer to oversee the performance o
the contractor and ensure the Government is receiving products or
services as stated in the contract; does not have the power to make
changes to the contract

Business/Financial
Manager

Manages the linkages between cost estimates, programming and
budgeting, funds execution, and value management

Technology Manager

Manages the technical management processes, systems engineerin
and design related facets of the project.

* See IntegratedProject Teamsn Section Gof this guidebook Tools forManaging the

Project.
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5. Relevant Laws and Regulations

A myriad
following list is not

across programs, specifically with regard to managing Federal programs and the acquisition

process. Agencyor

of |l aws and
extensive, it contains some of theey laws and regulations that apply

subject matterspecific laws, regulationsand policies should be

researched and known by PMs to ensutbat programs/projects areand remain in

compliance.

Table4: Key Laws

and Regulations and Higtevel Summaries

r e g ulta-day efforts. Whilp thd y t

Law/Regulation

| HighlLevel Summary

Acquisition Focused or Related

Federd Acquisition | GovernsFe d e r a | acquisition. The FAR i
Regulation (FAR) | topics.

AgencySpecific Provide agencyspecific acquisition policies and proceses.

FAR

Supplementals

Procurement Places certain restrictions on Federal employees who serve as procuremel
Integrity Act officials, as definedin the Procurement Integrity Act, when involved in the

conduct of a procurement.

Competition in
Contracting Act

Requres, with limited exceptions, that Contracting Officers promote and
provide for full and open competition in soliciting offers and awarding U.S.

Governmental and
Critical Functions

(CICA) Government contracts over the simplified acquisition threshald
Performance of Guidance on determining which functions must be performed by a
Inherently government empoyee versus a contractor.

E.O. 13693:
Planning for
Federal
Sustainability in
the Next Decade

This Executive Order mandates Beral executive leadership in energy,
environmental water, fleet, buildings, and acquisition management to drive
national greenhouse gas reductions and support preparations for the
impacts of climate changeThrough a combination of more efficient Federal
operations, this Order directsreducing agency direct greenhouse gas
emissions by at least 40 percent over the next decade while at the same
time fostering innovation, reducing spending, and strengthening the
communities in which Federal facilities operate

Budget Focused

Antideficiency Act

Prohibits Federal employees from making or authorizj an expenditure
from, or creating or authorizing an obligation under, any appropriation or
fund in excess of the amount available in the appropriation or fund unless
authorized by lawprohibits Federal employees fromaccepting voluntary
services and otter prohibitions about obligation or authorizing unavailable
funds.

Information Technology (IT) Focused

Federal
Information

Technology
Acquisition Reform

Act (FITARA)

Reform initiative implemented in FY2015 to further centralize decision
making and oversight of Information Technology (IT) and IT personnel with
the Chief Informatia Officer (CIQ)

ClingerCohen 1996 law to improve theFederalGo ver nment 6 s acqui si
the creation of the CIO
Project Manager 6s Gui debook 14
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http://www.acquisition.gov/far/
http://www.acquisition.gov/far/
https://ethics.od.nih.gov/topics/procure.htm
https://ethics.od.nih.gov/topics/procure.htm
http://www.law.cornell.edu/uscode/text/10/2304
http://www.law.cornell.edu/uscode/text/10/2304
http://www.law.cornell.edu/uscode/text/10/2304
http://www.law.cornell.edu/uscode/text/10/2304
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
http://www.gpo.gov/fdsys/pkg/FR-2011-09-12/pdf/2011-23165.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
https://www.whitehouse.gov/sites/default/files/docs/eo_13693_implementing_instructions_june_10_2015.pdf
http://www.gao.gov/legal/lawresources/antideficiencybackground.html
http://www.gao.gov/legal/lawresources/antideficiencybackground.html
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
https://www.congress.gov/bill/113th-congress/house-bill/1232
http://www.gpo.gov/fdsys/pkg/USCODE-2011-title40/pdf/USCODE-2011-title40-subtitleIII.pdf
http://www.gpo.gov/fdsys/pkg/USCODE-2011-title40/pdf/USCODE-2011-title40-subtitleIII.pdf

Law/Regulation

Highlevel Summary

Federal
Information

Security
Management Act

(FISMA)

Requires agencies to develop, documerand implement information
security for IT assets, including those provided or managed by contractors.
The National Institute of Standards and Technag (NIST) is the lead for
FISMA standards.

Section 508 of the
Rehabilitation Act

Requires Federal agencies to make #ir electronic and information
technology (EIT) accessible to people with disabilities.

Program and Project Focused

Government
Performance
Results Act (GPRA|
Modernization

Increases accountability for project results by requiring agencies to
document their project goals and performance. Each fiscal year, agencies
must submit a strategic plan consisting of goals and agency plans to achiey
the goals.

OMB Circular A

Guidance to support the sustained use of value engineering by Federal

Managemen
Responsibility for
Internal Controls

131, Value departments andagencies to reduce program and acquisition costs, improv
Engineering performance, enhance qality, and foster the use of innovation.

OMB Circular A Provies guidance to Federal managers on improving the accountability an
123, effectiveness of Federal programs and operations by establishing, assessif

correcting, and reporting on internal control.

OMB All

Guides budget development for programs and projects. Section 300 requirs
documentation and justification for certain funding requests ovema
established threshold, referred to as the Exhibit 300.

Federal Travel
Regulation

Governs domestic travel and accommodations for Fedgigovernment
employees and contractors, including rules on reimbursements

Federal Advisory
Committee Act

Defines howFederally createl committees can be established and operated
The law has special emphasis on open meetings, chartering, public
involvement, and reporting.

Paperwork
Reduction Act

RequiredOffice of Management and BudgetdMB) clearance before using
more identical questions to collect informatiommn 10 or more persons who
are notFederal government empdyees.

6. The Project LifeCycle Model

The process through which a project develops from start to finish is called the projectlife
cycle. Although project lifeycles vary among Federal agencies, all project lfgcles
encompass the facets of the samplsix-phase lifecycle model used in this guidebook.

Project
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http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.gpo.gov/fdsys/pkg/PLAW-107publ347/html/PLAW-107publ347.htm
http://www.section508.gov/content/learn/laws-and-policies
http://www.section508.gov/content/learn/laws-and-policies
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
http://www.gpo.gov/fdsys/pkg/BILLS-111hr2142enr/pdf/BILLS-111hr2142enr.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/sites/default/files/omb/assets/OMB/circulars/a131/a131-122013.pdf
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
https://www.whitehouse.gov/omb/circulars_a123_rev
http://www.whitehouse.gov/omb/circulars_a11_current_year_a11_toc
http://www.whitehouse.gov/omb/circulars_a11_current_year_a11_toc
http://www.gsa.gov/portal/content/104790
http://www.gsa.gov/portal/content/104790
http://www.gsa.gov/portal/content/100916
http://www.gsa.gov/portal/content/100916
http://www.gpo.gov/fdsys/pkg/PLAW-104publ13/pdf/PLAW-104publ13.pdf
http://www.gpo.gov/fdsys/pkg/PLAW-104publ13/pdf/PLAW-104publ13.pdf

Figure3: TheSix-Phase Project LifeCycle Model

Concept - Operations and Project
Concept Definition Development Implementation Glossait

Concept Definition: Development: Operations and Maintenance:
Define a problem that needs to Design the solution Sustain the solution or services;
be solved; justify the need for a revisions and changes

solution

Implementation: Project Closeout:

Service or solution roll-out Officially close project and
document outcomes

Concept Planning:
Determine appropriate

strategies to meet project needs

1. Concept Definition Analyze organizational objectives and identify where gaps in
capability exist to meet those objectives.

2. Concept PlanningDetermine the specific solution and its requirements to meet the
objectives of the project, and develop the project plan for the execution of the project
work, including schedule, resources, and quality control.

3. Development Follow theproject plan to create the product or solutiorand evaluate
if the outcome meets project objectiveand product requirements

4. Implementation Deploy the fully functional product or service in what is called the
rollout or fielding. The rollout pushes theroduct or service to the endiser.

5. Operations and MaintenanceSustain the product or service through a support
system. This is the longest and most costly phase of a project in the long term,
making it important that the product or service be cosdffective and meet
performance requirements.

6. Project CloseoutProject Closeout includes two sets of activities. First, the project
team documents against the required deliverables how the project has or has not
met the project goals and objectives as well dsssons learned for future programs
and projects. Second, the system or item acquired has reached the end of its useful
life, and the project teammust dispose ofit with the least amount of cost and
potential impact on the environment.

7. Functional Domans
The following functional domains are common amortgderal projects. Domain expertise in

the functional domains is typically resident in management staff and technical experts
within the agency or its support contractors.
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a. Systems Engineering

Systemsengineering in project management is more of a disciplined technical management
process than actual engineering in the academic context. Systems engineering (SE) is the
recognition and application of scientific, management, engineeringnd technical skils used

in the performance of system planning, resear¢land development with an emphasis on the
technical management process. This includes application of the requirements development
process, decision analysis methods, technical assessment, configuratimanagement, and
interface management.

SE processes are applied by the project manager and the systems engineer on the project
team throughout the project lifecycle to iteratively determine what the solution design or
system will be, evaluate the systentdratively as it is developed to meet requirements, and
document this iterative development of the system. The end goal is a balanced system
design delivered within cost and schedule constraints. Getting to a balanced system design
requires making tradeoff decisions among technical performance, cosand schedule
constraints. The project SE management approach is often documented in a technology
management or SE management plan.

b. Life-Cycle Logistics

Life-cycle logistics involve the early planning, dele@ment, implementation, and
management of a comprehensive, affordabjeind effective performancedriven product
support strategy. It plays a key role during all phases of the {dgcle.

Early in the lifecycle, product support strategies and plans layut how the product will be

supplied and maintained up to and including disposal. Another upfront consideration is to

keep supportability in mind duringSEto ensure supportability considerations are part of a

bal anced systems de s itapility. duriagire slasignrof the gystermwill s u p p o
return great benefits in terms of product readiness and reduced operating costs during the
operations and support phase of the lifeycle. Finally, during operations and support,

executing and adjusting the prduct-support strategy keeps the product ready for use at the

lowest possible cost.

To ensure the eneuser can realistically operate and maintain the system, identify product
support considerations by answering th#llowingquestions:

How reliable must he system be?
When the system requires maintenance, how easy to repair, and affordable to repair,
must the system be?

0
0

Product support refers to the products and services needed to sustain the project solution
throughout its life. A Product/Service SuppoRlan should be developed to document and
answer the following questions:

What products or services are needed to sustain the solution throughout its life?

0
0 Who will be responsible for executing product support tasks?
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How long will the solution be operatital and need product support services?
When will support tasks occur?
How much will product support services cost?

O¢ O¢ O«

When possible, the Federabovernmentprefers commercially available solutions or
commercial solutions with minimal customization or configation to meet agencyspecific
needs. This approach helps reduce the loigrm operations and maintenance costs of a
unigue system.

c. Manufacturing and Producibility

Producibility refers to how easy a product design is to manufacture, amolw easy it is ©
sustain an effective and affordable rate of manufacture that meets cost and schedule
constraints. Manufacturing aspects that constrain system design include:

0 The level of complexity the manufacturer's production facilities and processes can
accommodate

0 The number of systems or components the manufacturer can produce while
maintaining quality and

0 The limitations of current manufacturing techniques and technology.

d. Test and Evaluation

Test and evaluation (T&E) is the application of efficient and cesftective methods for
planning, monitoring, conductingand evaluating tests, followed by evaluating the test
results. This includes system prototypes, new or modified equipment or material, support
equipment, and system components. T&E is a primary meaoismanaging and reporting the
technical risk of a system and validating system performance through measurable methods
that relate directly to requirements and metrics that demonstrate system success or failure.

Depending on the level of technicalriskoa pr oj ect, the projectads
documented in a T&E management plan. T&E ensures that the product meets technical and
operational requirements. T&E can reveal design, product support, trainiagd other

concerns that can be resolved throughystems engineering by changing the solution design
accordingly. T&E provides data required to make informed project management decisions,
such as impacts on schedule and cost that result from product design changes.

e. Contracting

Contracting encompasses té supervision, leadershipand management processes and
procedures involving the procurement of capital assets, supplieand services, including
construction, research and development, and science and engineering technical services as
governed by theFARand associated agencygpecific additions to the FAR. Contracting
involves acquisition planning to include performaneeased considerations; cost and price
analysis; solicitation and selection of sources; preparation, negotiatiaand award of

contracts; al phases of contract administration; termination options and processes for
closeout of contracts; and legislation, policies, regulations, methods usethd business and

Project Manager 6s Gui debook 18

T&



industry practices.Contracting is covered in detail in thé&cquisitionGovernance Pat 2,
section of the guidebook.

f. Business, Cost Estimatingand Financial Management

Business, cost estimationand financial management is a capstone domain integrating cost
estimation and analysisreconciliation of cost estimatingGovernment and industy financial
planning, formulating financial metrics, reportsand budgets budget analysis/execution
cost-benefit analysis Earned Value Management (EVlMbusiness case analysisand other
methods of performance measurement.

g. Leadership

Leadership and pofessional acumen includes those attributes targeted toward leading and
managing a multifunctional project team tavard satisfactory achievement of program goals
as well as influencing both horizontal and vertical stakeholder relatioriszaders take a lowg-
term view and build a shared vision with others, acting as a catalyst for organizational
change. Leaders influence others to translate vision into action and inspire team
commitment, spirit, pride, and trust. Leaders develop networks and build alliancekile
collaborating across boundaries to build strategic relationships and achieve common goals.
Leaders foster an inclusive workplace where diversity and individual differences are valued
and leveraged to achieve the vision and mission of the organizatidreaders hold

themselves and others accountable for measurable higjuality, timely, and coseffective
results. Leadership is covered in more detail in Sectid@ of this guidebookTools for
Managing the Project.

h. Information Technology

Information Technology (IT) is an increasingly important component of projects. Even if the
project is not an | T project, it wild.l i kel vy
IT systems. The Chief Information Officer (ClIO), a role created by the Ch@gleen Act, and
strengthened by the passage of FITARA, has oversight over Federal agency IT investments.
Citizencentric and secure IT are dominant initiatives within the Federal space.

IT investments must clearly demonstrate that the investment is needéa help meet the

agency's strategic goals and mission. The agency must demonstrate how the investment

supports a business line or enterprise service performance goal as documented in the
agencyo0s Enterprise ArchitectursonwmOdB.annual E
Agency IT investment business cases (and other documents), the IT Capital Asset Summary

(Exhibit 300A), and Agency IT Investment Portfolio (Exhibit 53A) must demonstrate the
agencyod0s management of | T investeawsedtoplanand how
select, develop, implement, and operate IT investments.

Agencies are required to submit Exhibit 53A and Exhibit 300A submissions to OMB, and are

used by OMB to create an overall "Federal IT Investment Portfolio," which is published as

part of the President's Budget. Agency and OMB portfolio reviews and budget processes will
ensure the selection of | T investments that s
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in the agencyds High Priority Pemdybe mance Goa
responsi ble for completing or for assisting t
300A and 53A reports which are required for all IT investmen.l e as e s @&udanGMB 0 s

on Exhibits 53 and 300for more information about reporting.

C. Requirements Development

Government Accountability Office (GAO) and Inspector General (IG) reports are consistent in
their findings ofFederal programs: requirements are too often not properly assessed,
captured, and conveyed, leading to program challenges and failures as the result of
increased cost, scheduleand performance risks. This section focuses on requirements
development for he project and how PMs can plan and initiate efforts to develop thorough
and accurate requirements.

1. Requirements Starwith Strategic Planning

The Government Performance and Results Act (GPRA) of 1993 and its update, the GPRA
Modernization Act of 201Q requires each Federal agency to do strategic planning and
provide to Congress and the general public their published Strategic Plans each year. During
this continuous planning process, agencies review their specific missggoals and

objectives and compae these planning tenets with their current capabilities to execute their
strategic plans. When agencies discover deficiencies or the inability to perform their agency
mission with the capabilities they have at hand, the agency hasapability gg in their

ability to perform the mission or achieve their goals. Capability gaps lead to agenegds,

and filling those needs results in developing requirements, exploring concead selecting

a solution.

Capability gaps and needs arise from a myriad of soes; including:

Threats toNational Security

Changes in operational doctrine or procedures
Industry practices

Workforce demographics

Lack of operational capacity

Changes in agency mission, structure, or leadership
Stakeholder interests

New technology

Obsokte systems

Wornout equipment

Customer and enduser demands

Executive direction

Congressional interests

Training deficiencies

O¢ O« O« O¢C O¢ O¢ O¢ O¢ O« O« O¢ O¢ O« O«
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https://www.whitehouse.gov/sites/default/files/omb/assets/egov_docs/fy14_guidance_on_exhibits_53_and_300.pdf
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Figure4: Capability Gap
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Need: Everything required to achieve the goal

STAKEHOLDERS

v Refines the need
v’ Creates discriminators

a. Bottom Up, Top Dowyor External Goals

Stakeholders are groups or indivigals who exert influence over the project, or whose
interests may be positively or negatively affected by the project. These affected interests
include how theirorganizatior® functions change as a result of the project, the effect of the
project on theirgoals and objectives, and the allocation of their resources. The need bridges
the separation between stakeholders and the goal by framing the interests and resources of
stakeholders into an approach for achieving the strategic goal.

Different goals orignate from either senior leadership, middle management, froifihe
personnel who perform an organizatidh dayto-day processes, and external stakeholders or
customers, such as Congress. Needs driven from the top down include senior leadership
goals which often result from trying to implement a strategic mission or objective. This kind
of need filters from the top of an organization down to the individuals who must support
achieving the strategic mission or objective. Middle management goals often resuttnfr
trying to resolve an inability to manage and execute effectively, due either to a lack of
information or insufficient resources. Frodine personnel goals often result from trying to
correct a flawed or obsolete process, function, or system currenttyuse.

Middle management and frordine personnel goals filter from the bottom of an organization
up to the individuals with the authority to decide on pursuing those goals and objectives.
Goals driven by external stakeholders often result from customgemands or legislation

and policy. External stakeholder goals can affect an organization at different levels, and
consequently they can filter from the top of an organization down, or from the bottom of an
organization up.

b. Material or NonMaterial Solutions

Solutionsthata ddr ess capabil ity gap sare@xpressedasetthera n
material or non-material. Material in this contextis defined as the aggregate of things used
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or needed in any business, undertakingr operation (distinguishedrom personnel). A
material solution fills a capability gap with new systems or assets, resulting in the
requirement to procure durable assets of both IT and néi type equipment items,
hardware, software, facilities, some types of services, and otherptal assets. A non
material solution fills a capability gap through update or modification of agency operating
procedures, personnel changes, training, organizational structyie leadership. A non
material solution usually does not result in procuring durable material asset but could
result in buying a service, such as a new training program for employees.

Filling capability gaps with nomaterial solutions is usually less expensive in terms of funds
and other resources when compared with procuringew material. Material needs eventually

lead to developing requirements, which in turn initiates projects requiring lgcle
management. Project managers should understand how their ageesgo from strategic
planning to identifying cpability gaps and neds to highlevel requirements to concept

devel opment and

t hen fi

nally to a

Understanding this cycle of requirements development gives the PM insight into an

organi zationds
capability gaps.

2. Gap Determination and Prioritization

Determine the purpose and goal of the program or project by first starting with the need.

a. ldentify the Need

Table5: Questions andGuidancefor Identifying the Need

Initial Questions

Guidance

What is the need?

Define a problem statement.

What will the program accomplish?

Define the purpose of the program in relation to
addressing the problem statement.

How does the program align wh the
agencyds mission?

For organizational alignment within an agency and for
future funding reasons, it is important to connect the
program to the overarching agency mission.

Who does the program serve?

Determine if the program is serving an internal agcy
function or is delivering value to a customer or end use

Who are the stakeholders for the
program?

Stakeholders may be leadership, middle management,
frontline personnel or external stakeholders or end
users. ldentifying stakeholders upfront willid in
communications and may identify sources for
developing detailed requirements.

What does success look like?

oBegin with thASephentCdveybaven mi
Habits of Highly Effective People

What resources do | have to
accomplish the program?

Determine whatGovernment employees must complete
based on the typs and sensitiviies of the efforts.
Assess the capability and capacity of staff from the
offices managing the program.

Project
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Initial Questions Guidance

Do | need to supplement those Determine if a contract, grantcooperative agreement
resources? or other mechanism is needed to leverage non
Government resources.

b. Identifying and Prioritizing Capability Gaps

Capability gaps are the missing knowledge and skills, resources, or leadership stakeholders
must obtain to meet ther needs and achieve their goa. Capability gaps can occur at any

level of an organization. At the senior leadership level, capability gaps can exist as a result of
an organizatior@ policy, leadership deficiency, or philosophy and culture. At the middle
management level, capability gaps can exist in business processes that govern production,
communication, tracking, and documentation functions. At this level, capability gaps can

also relate to human performance, such as insufficient training and education ineffective
process implementation when a process is poorly designed.

Capability gaps related to human performance can also exist at the frdime personnel level
because of ineffective process implementation when a welésigned process is performe
poorly. These gaps can also exidiecause of individuals who create capability gaps when
their attitude or commitment level does nbalign with the organizatio® culture. Capability
gaps related to underperforming or obsolete equipment or interface feaes are also most
likely to exist at the fronline personnel level. Capability gaps can also exist when an
organization fails to meet requirements from external stakeholdersuch asan Executive
Order mandating the implementation of cloud computing stiegies. Other important
external stakeholders garnering recent attention as a result of past government and
commercial data breaches include cybersecurity, physical security, privacy and identity theft.
PMs should constantly survey the obvious as well dsetnot so obvious environments and
enterprises to ensure that the interests of important external stakeholders are not
overlooked.

To make informed evaluations of potential concep{and eventually solutiony you must

first understand a capability gafs cause. Knowing the cause refines the need and helps
discriminate between concept optionswhich helpsyou select the most suitable one. You

can approach identifying and evaluating capability gaps from two perspectives: external and
internal.

From theexternal perspective, you identify both the problem and the likely solution by
comparing your organization against other agency and industry best practices. The project
team can research best practices employed by other agencies or in industry to identify tvha
your organization should be doing (but ié) to achieve its desired level of performance. This
is calledbenchmarking.Then, you analyze your organizati@business rules to identify
changes in its goals and policiethat need to be madeto reorient the organization for
improved performance. After that, you deconstruéte.,break down those new or changed
goals and policies into actionable and measureable objectives and begin working toward
them.
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From theinternal approach, you assemble a tean(i.e., afocus group of personnel from
various levels and functional groups in the organization who offer informed perspectives on
the capability gap. This team steps through the typical problesolving process. First, they
brainstorm to identify the problemThen, they perform root cause analyses to determine the
underlying source, or cause, of the problem. Next, using their varied experience and
perspectives, they assess the impact on the organization. Finally, the team brainstorms to
generate potential soltions. They can refine their impact assessment after they select a
specific solution.

After you identify capability gaps and their causes, you assess and prioritize them. To do
this, you evaluate each one to determine the impact on your organization ddaessing it or

failing to address it. Assessing the probl embd

negatively impacted by the problerrwho has the authority to implement a solutigrand

what failing to solve the problem is currently costing the geanization in terms of time,
resources, money, and intangible things such as reputation. While the exact solufigm
known yet, you can still estimate general elements about the impact of developing and

i mpl ementing it. Ass e steonggnizatibnaderdifed where tleen 6 s
resources for developing the solution will come frgnwhich personnel are affected by
developing the solution and which by implementing the solutipand, finally, the benefit to

the organization of implementing a dation in terms of increased efficiency, reduced
resource and budget usage, and improved intangibles such as reputation.

c. Prioritize

Using the identified gaps, begin prioritizing what the program and agency need. Evaluating
the time, resources, money, ath intangible things such as reputationcosts, and risks is one
method for prioritization.Usingthe gain from the investment minus the cost of the
investment divided by tle cost of the investmentroducesa Return on Investment (ROI)
metric.

In additionto the calculated ROI, the PM caapply the ROphilosophyas part of
brainstormingby plottinginvestments versus benefits on a graplActions within the top left
guadrant are prioritc e d adsaabowg f r u-edm,plans aredivelbpedta e r
address actions within the top right quadrant.
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Figure5: Pr i or iHanzgiinngg OHromwmi t 6 Acti ons
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In Agiledevelopment,discussedlater in Section E.3this type of continuousprioritization and
regular reevaluation occurs to ensure that software or product development continues to
address end user needs and adapts to changing conditions.

Prioritizingcapability gaps guides the sequence in which your project addresses gaps, the
timeframe in which gaps must be addressed, and hoveyr project allocates resources.
Assessing the impact of capability gaps gives you the information you need to prioritize
them. Prioritizing capability gaps involves answering three questions about each gap.
The first two questions rely on information alu the problem's impact:

0 First, can you fully achieve your goal if this capability gap is not addressed? Capability
gaps that negatively affect the organizatidi ability to achieve its goal are higher
priority than those that do not affect achieving thgoal.

Second if you cannot fully achieve your goal, to what extent is your ability to achieve
your goal diminished as a result of this capability gap? Capability gaps with a more
significant negative impact on your ability to achieve your goal are higlpeiority than
gaps with a lesser impact.

Thethird question relies on information about the solutio® impact: How much
estimated time, money, personnel, and equipment and materials are required to
address this capability gap? Gaps that require less mopetime, and resources to
address are likely to be addressed sooner than gaps that require more funding and
take longer to address. That decision, however, is based on several factors. It is
based on the amount of funding and resources required, how and &hthose funds
and resources must be obtained, and the strategic value placed on the capability by
the organizatiori leadership.

O«

O«
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Figure6: Prioritizing Capability Gaps
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3. Highlevel Requirements

Requirements describe the knowldge, resources, processes, or skills necessary to address
a capability gap. Requirements can be developed from either the stakehol@gperspective
when they describe what the stakeholder needs or the soluti@perspective when they
describe a function aty potential solution must perform. Once you have identified your goal,
determined your capability gapsand defined your needs, you must establish highvel
requirements. HigHevel requirements differ from more detailed requirement® that they

are moregeneral, affecting a broader range of stakeholder interests and possible concepts
that lead to a solutionto fill the capability gap.

To draft highlevel requirements, examine the causes of your capability gap and then write a
general statement of how o mitigate each cause. Next, you examine hidgvel constraints

that any concept addressing your gap must comply with, such as those imposed by interface
compatibility or security requirements, resource limitations, the operational environmemnt
whichthe concept resides, or other stakeholder dynamics. Then, write a general statement
describing how the concept must comply with the constraint. Finally, you examine the
desired outcome of your project if the gap is addressed and then write a general statement
describing that outcome.

When writing higHevel requirements, it is important to avoid detailing a specific solution.
Explain what attributes are needed to address the gap, not the exact method for obtaining
those attributes. Processes and technologyhange, so doti limit options by specifying a
particular technology or process in your higbvel requirements. While you may be able to
quantify your desired outcome, dolassume only one path for achieving that outcome.
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Requirements develop iterativgl throughout the lifecycle of a project, as you refine them
from general to specific. In the Concept Definition phase, you determine key attributes that
describe what is necessary to address the capability gaps you identified. These attributes
establish high-evel requirements. HigHevel requirements established in the Concept
Definition phase are broken down, or deecoposed, into more detailed requirements in the
Concept Planning phase. These more detailed requirements include performance
parameters thatare used to assess the project and the solution during the Development
and Implementation phases.

Since requirements develop iteratively from broad, hidével requirements to more detailed
requirements and specific performance parameters, it is criticid begin with good, well
defined highlevel requirements. As is often the case with iterative development, a small
error made in the beginning can grow to a larger, more costly error in the future as iterations
occur. There are several reasons why requinents fail to properly guide solution
development, resulting in a failed project:

0 If requirements do not capture stakeholder input, the project could progress to
completion but never address its intended need.

0 Requirements that change frequently usualindicate that stakeholders do not know
exactly what they need in a capability.

0 If requirements are poorly managed, frequently changing requirements may be

addressed badly or not be addressed at all.

If requirements are written vaguely or incompletely, thieare likely to be

misunderstood and result in an ineffectual solution.

O«

Poorly written requirements, or poor management of frequently changing requirements, are
the primary causes of project failure. Projects that use poor requirements may be cancelled
before they are begun, exceed budget, fail to deliver on schedule, or fail to deliver a solution
that meets with stakeholder satisfaction. Using clear, accurate, and complete requirements,
the PM can develop an appropriate solution that results in a succdsbkproject.
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Figure7: Requirements
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4. Selecting Concepts

Now that you have higtevel requirements, you need to select a concept that meets, or has
the potential to meet, those requirements. Aonceptis an explicit assembly bthe ideas or
operational architecture needed to understand what a system, product, or component is,
what it does, how it might address specific mission objectives, and how it is best used.
Concept development includes considerations for bothaterial and non-material

approaches to filling a capability gap.

A concept may provide an early design idea for stakeholders to assess technical, cost, and
schedule needs. Concepts reflect a shared point of view among key stakeholders, conveying
a clear descriptionor model of the characteristics or attributes needed to address a specific
set of requirements or capabilities. To select a suitable concept, you must identify potential
concepts, evaluate them, and choose the most suitable one. That is where market resba
comes in.

a. Market Research

Market research is collecting relevant information about potential concepts. You conduct
market research to identify the different potential concepts, such as purchasing a product or
service or implementing a best practiceYou also conduct market research to assess the
ability of each concept to meet highevel requirements within schedule and budget
constraints. Using market research, you evaluate an indusiystability, which is its ability to
provide the assets and resorces required to develop and maintain the concept.

Conducting market research helps you determine the availability of products, services, or
processes that could address a capability gap. Market research also helps you identify
manufacturers and provides of available products, services, or processes. Information
collected through market research informs your cost estimate for obtaining products or
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services or implementing best practices. Additionally, you may identify required
characteristics of products services, or processes that werdhapparent to you from
assessing the capability gap. By gathering critical information about your concept options
through market research, you can make an informed selection of the most appropriate
concept to address a apability gap.

b. Strategic and Tactical Market Research

There are two approaches for conducting market research, each with unique purposes and
outcomes: strategic and tactical.

In strategic market researchor market intelligence you look at the big piture by performing
all the activities necessary to maintain expertise about a product or industry. You
continuously evaluate the current marketplace, identify future markets, research technology
trends, identify best practices, identify training needs, an@gsearch new or changed legal
requirements. Strategic market research helps you write better requirements by providing
specific data on what is available in the marketplace. It also helps you decide on the best
methods for evaluating the performance of aoncept against its requirements.

In tactical market research you look at a specific project need and collect information about
available resources, supplies, and services that could meet your current requirement.
Tactical market research helps determmwhether you must design and manufacture
custom items to fulfill the requirement or if commercial othe-shelf (COTSjtems exist that
could fulfill the requirement. You should also consider, based on your market research,
whether you could reasonably nuify the requirement to allow for use of COTS items.
Alternatively, you should consider whether you can modify the current system, item, or
service instead of obtaining a new one. Additionally, tactical market research helps identify
small businesses thatcould fulfill the requirements.

FAR part 10.002(b)(2) outlines procedures for conducting market research. You can gain
reliable information by consulting knowledgeable individuals in Government and commercial
industries. You may also obtain reliable inforation by reviewing various approved sources

of information. Source lists of similar items, from other Government agencies that use
contractors or from trade associations, are approved sources of information. Catalogs and
product literature available frommanufacturers, distributors, and dealers are also approved
sources of information.

Prior to issuance of the solicitation, government officiaiincluding the PM, end users, or
contracting officersd may meet with potential offerors to exchange generaiformation and
conduct market research related to an acquisition. There is no requirement that the
meetings include all possible offerors, nor is there a prohibition on ce-one meetings.
Oneon-one meetings typically are preferred by offerors, so asmnot reveal strategies to
their competitors. Oneon-one meetings should be planned in accordance with agency
resources and timelines.

Any information that is shared in a meeting that could directly affect proposal preparation
must be shared in a timely maner with all potential offerors to avoid providing any offeror
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with an unfair advantage (FAR 15.201(f)). This is because the FAR prohibits preferential
treatment of one vendor over another. Where vendor interaction is expected to include
contract terms ard conditions, any oneon-one meetings should include, or at least be
coordinated with, the Contracting Officer. After the solicitation is issued, the Contracting
Officer becomes the focal point for these exchanges. At this point, if an organization
contacts the PM with a question or seeking information, the request should be sent directly
to the Contracting Officer for communication.

Recent market research from anothebut similar Government acquisition is yet another
approved source of information. If yparend aware of a similar acquisition, you can run a
qguery in the Governmentvide database of contracts. Finally, you can post a formal request
for information (RFI) An RFI may be posted in Government publications such as the Federal
Business Opportunies (FedBzQpps) website, or youragency® website. An RFI may also be
posted in commercial or trade publications such as thé/all Street JournglBusiness Week
various technology journals, or project management publications.

Figure8: Market Research
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c. Evaluating Concepts

Once you establish higievel requirements and research the marketplace for concept
options of how a given capability gap can be addressed, you need to evaluate those options
and select the most appropriate ne. Determining the best concept for addressing your
capability gap involves considering a few questionBoes this type of concept address the
problem? Why or why not? Is this type of concept optimal from a budgetary and scheduling
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perspective? Why or whgot? Does this type of concept align with organizational philosophy
and strategic goals? Why or why not? To help answer these questions, you evaluate a
potential concept based on three primary factors.

1. Performance MeasurementPerformance measuremenevauates whether the
concept can address the gapor perfornfiand whether its ability to address the gap
can be quantified(i.e., measured). A viable concept option should provide a capability
that directly supports addressing the problem as it has been defideFor example, if
your problem is not being able to print in color because your copiers cannot process
colored ink, then hiring new personnel is probably not a viable concept option. A
viable concept alternative should provide measurable performance. Te b
measureable, a concepl performance must be quantifiable as a magnitude of a
unit of measure; in other words, you should be able to describe a cona@pt
performance ashow much of whats required to fulfill a needed function or attribute.
When a concepis measurable, it allows you to assess whether the concept correctly
performs the function it is required to perform and how well the concept performs
that function.

2. Feasibility Can the concept address the gap at an acceptable cost given your
organizaton® ability to secure appropriate funding, and can the concept address the
gap on an acceptable schedule given the urgency of your organizaoneed? Given
enough time and resources, it may be possible to keep modifying a concept so it
meets some or dl of the project objectives. Projects, however, have a definitive
schedule and budget. Part of evaluating a concept is assessing feasibility. You assess
feasibility by determining whether a given concept, and any solutions that can be
developed from it, wi satisfactorily achieve requirements within the proje&
schedule and budget constraints.

3. Material or NonMaterial. Material concepts involve acquiring a new asset or service,
while nonmaterial concepts involve making changes to the organization thab not
require obtaining a new asset or service. When comparing material concepts with
non-material ones, you should consider howell each kind of concept addresses the
capability gap, whether one is more feasible than the other, and how well each kind
of concept aligns with your organizatida philosophy. When deciding whether a
concept has the potential to effectively address your capability gap, is feasible, and
aligns with your organizatio® philosophy, you must consider whether the solutions
developead under that concept would be material or nematerial.

Recall that material solutions involve acquiring a new asset or service or improving
an existing assed capabilities. Material solutions may include aspects that are nen
material, such as training o how to operate a new or improved asset, but because a
new or improved asset or service had to be acquired to implement the solution, the
solution is considered material. Material solutions include hardware, software
systems, information technology systes) communications systems, supplies and
equipment, and facilities.
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Conversely, noamaterial solutions do not involve acquiring physical assets. Instead,
they involve making changes to how an organization approaches a given situation to
address a capabilly gap. Possible areas of change when implementing a ron
material solution include policy and organizational culture, training, leadership,
staffing, and business processes. Your organization may prefer roaterial

solutions because it is not equipped tamplement and support material solutions.
Nor-material solutions are usually less expensive than material solutions.
Conversely, your organizational culture may prefer the measurability of material
solutions as opposed to noamaterial solutions. Or, your anization may have a
policy in place that eliminates a potential concept; for examplea hiring freeze would
make increasing personnel an unsuitable concept.

Figure9: Evaluating Potential Concepts
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d. Analysis of Alternatives foConcepts

By determining where to find information about potential concep{market research)and
what criteria (performance, feasibilitymnaterial/non-material) are used to evaluate potential
concept options, the next step is figuring out how to use tbe criteria. To make an informed
decision about which concepis best, you perform an analysis that compares concept
options. This comparison is called an Analysis of Alternatives (AoA). The AoA evaluates
potential concepts, called alternatives, using a osistent process and a consistent set of
criteria. In anAoA you first refine your potential concept options lsliminating wholly
unsuitable alternatives and therdiscriminate among the remaining alternatives.

The AoA starts off by comparing conceptgainst elimination criteria First, determine how

well each concept could address the capability gap. Eliminate alternatives that cannot
perform as required to achieve the end result. Then, evaluate the cost and benefits of each
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concept. Eliminate alternatves that cannot satisfactorily achieve the end result at a
reasonable cost. Next, assess the estimated resources and schedule required for each
concept. Eliminate alternatives that require too many resources or too much time to achieve
the end result. Conpare the remaining alternatives with one another usingjscrimination
criteriato determine the most appropriate one. Some discriminators include organizational
culture, obtaining the right level of performance to meet your neddeither under

performing ror overperforming at excessive cost and rigkcomplexity in technologydegree

of variability in estimating costsand uncertainty in creating a preliminary schedule.

When a concept is selectedhat has high potential for filling the capability gap,

organization begins develojpg adconcept of operationsd sometimes abbreviated CONOPS.
Development of the CONOPS is iterative through Concept Development when a material
solution is selected to fTheGCONORSea usarorieatedi z at i on
document that describesthe characteristics for a proposednaterial solution or systenfrom

a user® perspective. A CONOPS also describes the user organization, mission, and

objectives from an integrated systems point of view and is used to comnicate overall

guantitative and qualitative system characteristics to stakeholders

Further, the CONOPS describes the proposed system in terms of the user needs it will fulfill,
its relationship to existing systems or procedures, and the ways it will mged. CONOPS can
be tailored for many purposessuch as obtainingconsensus among theproject team,
developers, ponsors and user agencies on the operational concept of a proposed system.
Additionally, a CONOPS may focus on communicating the @Gseeedsto the developer

Figure10: Analysis of Alternatives (A0A)
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e. The Business Case
In order to gain stakeholder approval and initiate a project, the PM or enser

representative provides decision makers with a description df¢ need and related
capability gaps, benefits of addressing those capability gaps and meeting the need,
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estimated cost of the project, selected concept (or selected solution), and feasibility in terms
of schedule and personnel requirements. All this infomtion, including the AoA process and
resulting rationale for undertaking the project, is documented infausiness case

The business case is a logicahtersecting pointbetween all three of the decision loops

within the Federal TriadRequirements Devedpment, Budgetingand Governance.

Depending on the strategic goal, nee@nd capability gap, if the concept alternatives and

perceived solution reveal that anaterial solution is required to meet the need, this decision

drives the type of lifecycle apprach required(either developmental or commercial buyIf a
developmental lifecycle is used, the PM may need to prepare two business casese for

selecting the concept and another business case (or an update to the concept business

case) for selecting he solution. If a commercial buy life y cl e approach i s requ
that a single business case is required for selectingraaterial solution.

When the business case is prepared and presented to senior stakeholders and the decision
is made to poceed with the project, this denotes formabroject initiationin the overall
acquisition process. When a project is formally initiated, stakeholders or sponsors provide
funding (budget authority), personnel authorizatiomnd other resources required oithe
project along with entrance and exit criteria for the next Idgycle phase. Additionally, if a PM
has not been formally selected to lead the project, the selection is made at this project
initiation milestone.

Since approval of the business case itiates a project, development of the business case is
presented in more detail inthe section onGovernance.

5. Performance Requirements

After identifying the organizatilevelds capabil.
requirements and concepts that addres those gaps, the last step in requirements

development is to deconstruct the higievel requirements of the viable alternatives as

revealed in the AoA of those concepts. Deconstructing hilglvel requirements into

performance requirements is a key step wdn concept development points toward selecting

a material solution to meet the need.

a. Types of Requirements

All requirements describe the desired outcome needed to achieve a goal, but different types
of requirements describe outcomes in different ways.r&quirement can befunctional, non
functional, or product or projectwide.

Functional requirements sometimes referred to as performance parameters, describe the
functions the solution must perform. If a requirement describes an activity, such as ddtec
transmit, or decode, it is functional.

Nonfunctional requirements, also referred to as attributes or simply physical requirements,

describe properties or qualities the solution must possessuch as maximum weight or size
If a requirement describesappearance, dimensions, or usability, it is nefunctional.
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Typically, nofunctional requirements describe aspects related to functionality that are just
as important as functional requirements.

Product or project requirementsre global constraints thaapply to the entire solution or
projectlifecycle such as oO0solution wil.dlifatequrenenh o envi r
describes a function needed to satisfy a formal mandate or outlines a constraint that applies

to the whole project or entire solutin, it is a product or project requirement. Typically,

product or project requirements assess how well functional or ndinctional requirements

comply with product or project constraints.

b. PerformanceBased Requirements

No matter which of the three typg your requirement may be, it will be most effective if it is a
performancebased requirement. A performanceased requirement describes the desired
outcome that will result from meeting the requirement. Performandssed requirements
allow developers to gnerate innovative, coseffective solutions that produce the desired
outcome.

Unfortunately, people often write requirements that are not performantased because it
takes more effort to write a good performancbased requirement. A nosperformance
based requirement describes a specific method for obtaining the desired outcome. When
requirements state that an outcome must be obtained using a specific approach, they
prevent the developer from exploring alternative ways to achieve the outcome.

Figurell: PerformanceBased Requirements

o
Performance-Based * =, Not Performance-Based

‘/ Outcome X Method

Produce or scan 60 images per
minute in black and white or color

Install Model X copier and provide
related training to related personnel

c. Progressive Elaboration

Requirements are refined through progressive elaboration. Progressive elaboraisn
refining requirements based on new information and as more information becomes
available. Requirements development is an iterative process in which the general, highel
requirements you established in the Concept Definition phase are refined or elaborated
upon in the Concept Planning phase to establish detailed requirements when moresific
information becomes available. Requirements are refined when they are deconstructed,
resulting in tiers or subordinate levels of requirements.
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d. Deconstructing Requirements

Deconstruction begins with breaking a higlevel requirement down into supprting detailed
requirements. The relationships between highéevel requirements and their supporting
requirements are often referred to agparentchildérelationships, so called because when
the higherlevel requirement is deconstructed, it acts as theparentdfrom which supporting
requirements are established, which are itéchildren.6 Deconstruction continues by
breaking down detailed requirements into simple, discrete requirements that cannot be
deconstructed any further. These derived requirementsqvide a basis for comparing
solution alternatives.

To deconstruct a highetevel gparentd requirement, you first analyze the constraints and
risks associated with that requirement. Next, modify the requirement to comply with
constraints, mitigate any identified risks, and identify the conditions necessary to achieve
the requirement® outcome. Then, derive a detailedchildé requirement by describing what
iS necessary to achieve a condition in support of the highlevel gparentdrequirement.

Finally, ya prioritize all requirements according to the value each one delivers if it is met.
Value can be measured as either how essential meeting the requirement is to addressing
the need or the importance stakeholders place on meeting the requirement, regardless
its impact on addressing the need.

e. Requirements Management

A successful project results in a solution that meets the need. Requirements describe what
is necessary to meet the need. If your requirements fail to accurately describe the need, the
solution developed to meet those inaccurate requirements will be ineffective or
inappropriate and will not meet your stakeholdeé&xpectations. Because requirements

have such a direct impact on the success of your project, it is essential that you manage
them well throughout the life of your project.

Deconstruction creates the need to manage requirements because it involves refining
existing requirements or deriving new, detailed requirements. For example, the PM might
change an unrealistic requirement to redict an outcome that involves less risk to achieve or
deconstruct a requirement into two new, simpler requirements. Changed and neddyived
requirements require close management to ensure they capture stakeholder input and user
needs, are accurate, complée, and clearly understood; and can be traced back to the goal
they support, the source that established them, and the rationale for any changes made to
them.

Theprocessfor managing requirements is essentially version control and is performed every
time you deconstruct a requirement. Requirements management is an iterative process and
conducted in all phases of the project liteycle. The steps taken in requirements
management are tailored to the project phase in which they apply. Requirements
managementinvolves four steps:
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0 First, discover what attributes the solution must have to address a capability gap and
meet the need.

0 Then document descriptions of these attributes in clear, concise language as
detailed requirements.

0 Next verify and validate lhe requirements support achieving the projed goal and
describe an outcome stakeholders approve of.

0 Last, trace every requirement back to its source.

These four steps are discussed in more detdiklow.

f. Requirements Discovery

The first step in requiements management is discovey, also called requirements gathering.
Several technigues can be used to discover new requirements or identify needed changes to
existing requirements. The PM can observe work or capabilities being performed in the
current sygem, interview stakeholders, participate in business event workshops, or
brainstorm with subject matter expert{SMES)

0 Examine the role of the current system and the environment in which it operates to
understand its functionality, features, and areas famprovement. When assessing
potential solutions, this information provides insight into the functions and features
to evaluate. From observing how endsers perform their work, identify new
approaches to grouping tasks, new sequences in which to perfoprocesses, and
areas where new techniques and equipment can improve task or process
performance. Systems engineers often perform this process.

0 Interview stakeholders by conducting structured interviews that use a set of
guestions prepared before the intariew. Structured interviews ensure that you cover
all the necessary topics and that you cover those topics consistently.

0 Business events are recurring situations, activities, or outcomes that happen during
the course of performing typical business process. In business event workshops,
an enduser representative may describe or renact the work currently performed in
response to business events. Renactments may also demonstrate the work that
should be performed to correctly respond to business events.

0 Brainstorming with SMESs brings together participants from a variety of positions with
different perspectives and expertise to generate as many uncensored ideas as
possible for what would make the best solution.

g. Documenting Requirements

Like requirementsgathering, documenting requirements involves collaborating with
stakeholders who describe their performance needs and cultural or policy constraints; end
users who describe their work processes, work environmsnpand usability needs; systems
engineers whodescribe functional and noAunctional attributes the solution must possess;
and other project team memberssuch as finance representatives who describe project and
productwide constraints including budget and schedule.
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Theteam should designate a speific individual, or group of individuals, who draft
requirements with input from others to promote consistency and accountability. In some
organizations, while the project manager and project team may contribute to requirements
development, the responsibity for actually drafting system requirements rests entirely with
the enduser® representative. This prevents the project manager from drafting requirements
that do not accurately describe the endser® need and then building to those

requirements, resuting in a solution that technically meets requirements but fails to actually
address the enduser® need

Regardless of who actually drafts requirements, requirementan befrom two perspectives:
that of the end user or that of the solution. When wréh from the enduser& perspective,
requirements describe how the endiser plans to implement the solution in their work
environment. Endusers and stakeholders often contribute to these types of requirements.
When written from the solutio® perspective requirements describe how the solution is
expected to operate by depicting a typical day in the life of the system or providing a forecast
of expected operation. Systems engineers and other project team members often contribute
to these types of requiremets. The enduser® work environment and anticipated operation

of the solution are sometimes described in a document called the Concept of Operations.

While you can write requirements from either of these two perspectives, one perspective you
should not wite requirements from is that of the developer. This is because requirements
written from the develope® perspective tend to describe a specific method the developer
should use to achieve the desired outcome. Describing a specific method the developer
should use does not contribute to establishing performandeased requirements.

Requirements should meet several criterigcirst and foremost, wellvritten requirements are
implementationfree. They are also discrete, compatible, consistent, accurate, and
unambiguous. Additionally, wellritten requirements are modifiable, traceable, and
verifiable. To elaborate, wll-written requirements are:

0 Implementationfree, meaning they are performancéased. If your requirement
describes a specific approach, or imphaentation, for achieving the desired outcome,
it is not performancebased. Performancebased requirements are implementation
free because they describe the desired outcome without describing how to achieve
that outcome.

O«

Discrete meaning they describe aisgle result that must be achieved by the
solution. If your requirement contains the wordand,6it is likely not a discrete
requirement and should be deconstructed into discrete requirements.

O«

Compatiblewith other requirements, meaning they do not contdict or conflict with
another requirement. If requirements are not compatible with one another, examine
how the need and its capability gaps are defined and @®nflict the requirements.

O«

Consistent meaning they all capture the same kinds of informatioWhile
requirement formats vary, some key information should be included in every
requirement, such as the type of requirementwhether it is functional, non
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functional, or global to the project; the reason for establishing the requirement in the
first place; the individual or group who established the requirement; the actual
requirement itself; and a record of all changes to the requirement.

(@]

Accurate meaning they provide a complete, correct description of an attribute or
process that is possible, deable, and legal. Inaccurate requirements may be
incomplete, contain erroneous information, or describe an outcome that is
unattainable.

0 Unambiguous meaning they avoid language that has multiple interpretations.
Requirements should have only one interpretatiovoid using technical language or
jargon since not everyone understands such terminology. Instead, ug¢ain6

English.

0 Welklwritten requirements aremodifiable, meaning they are formatted in a structure
that can be changed easily as they undergo iteiahs and refinement. The project
team should define the format for your requirements before you begin requirements
gathering.

0 Traceable meaning they clearly indicate the goal or activity they support and the
impact they have on other goals or activitieg.o define the projedls scope,
requirements must trace back to the project goal they support achieving.

0 Verifiable meaning they are observable and measurable. Requirements that are not
verifiable are useless for ensuring effective solution developmenha@ result in a

failed project. Your requirements should describe concrete, necessary outcomes by
using the wordsomusté or cshalloand describe intended outcomes by using the word
owill.6

Figure12: WellWritten Requirements

Implementation free requirements are performance-based.

Discrete requirements describe a single result that must be achieved by the solution.

Compatible requirements do not contradict or conflict with another requirement.

Consistent requirements capture the same kinds of information.

Accurate requirements provide a complete, correct description of an attribute or process that is possible, do-able and legal.

Unambiguous requirements avoid language that has multiple interpretations.

Modifiable requirements are formatted in a structure that cab be changed easily as they undergo iterations and refinement.

Traceable requirements clearly indicate the goal or activity they support and the impact they have on other goals or activities.

Verifiable requirements are observable and measurable.
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How to documentrequirements Documenting requirements involves more than simply
writing down your wellvritten requirement. It involves gathering several pieces of important
information about the requirement. Before you document your requirement, assiga it
unique identifier for easy reference later.

To begin, identify the type of requirement you are recording. This allows for categorizing or
grouping requirements. Is it a functional, nofunctional, or a global productor projectwide
requirement? Next describe the intent of the requirement. For example, a functional
requirement is likely intended to detail a function the solution must perform.

Then, explain why the requirement was established. For example, a functional requirement
is likely establided to provide a measure for evaluating the soluti@ performance.

After that, identify who establishedhe requirement.

Now, actuallywrite downthe wellwritten requirement. This is th@meat6 of a requirement
and what most people think of when thefiear the worddrequirement Ensure your
requirement details how the requirement supports thproject® goal. Icentify other
requirements that impact this requirement or that this requirement impacts.

Additionally, identify whether the requirement conflis with any other requirement, activity,
or goal. A wellvritten requirement should not conflict with another requirement.

Finally, keep an accurate record of the requiremethistory. This includes recording when

the requirement was first identified, \Wwen the requirement is verified, and when the
requirement is deleted if it is deemed unnecessary. Another critical part of the requirem@&nt
history is capturing every change to the requirement by recording the date of the change and
the source of the chaige. While you document requirements individually at first, you will

need to compile them into a requirements document once you have finalized them.

h. Verify and Validate

With your documented requirements, the next step in requirements management is to fyeri
and validate those requirements.

Verifyingrequirements is different from validating requirements, but they both involve
proving that your requirements meet expectations. During the Concept Planning phase,
verification is proving that a requirement &ns with the objective or goal the solution must
support. When you verify a requirement in this phase, you are answering the questaboes
meeting the requirement contribute to achieving thproject® goal?6 A welldocumented
requirement should clearlyindicate the rationale for why it was written, which should
describe how the requirement supports achieving the project goal, and a listing of
dependencies. Dependencies detail other requirements that the requirement supports or is
supported by.

Validaton is proving that a requirement meets your customé@& satisfaction. When you

validate a requirement in the Concept Planning phase, you are answering the question
aDoes the requirement describe an outcome the customer needs and wabddVhen
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compared agairst the customer® needed and desired outcome, valid requirements should
describe what is needed to meet project objectives, describe outcomes that are within the
project® scope, be compatible with any assumptions to which the project is subject, and
comply with all constraints placed on the project.

I. Tracking Requirements

Once youve verified your requirements, the last step in requirements management is to
trace each requirement. When you trace a requirement, you track the requirement back to
the objective or goal it supports, its parent requiremertif it has one) and any child
requirements, and the person or party who created the initial requirement or instigated the
change to the requirement. Tracing requirements involves mapping and managing all of
these relationships.

Figure13: Requirements Management
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j. Performance Parameters

Performance requirements that describe a function the system must perform or an attribute
the system must possess are sometimes expressed psrformance parameters How fast
must it work? How accurate must the data be? How reliable must the system perform? The
need for high or robust performance parameters correlates to levels of quality, timeliness of
delivery of the capabilityand cost of the asseé. Perfection is expensiveSetting performance
parameters too high tends to drive a specific solution, removes alternatives, adds costs, and
often adds little to no business value. Stakeholders should be challenged to identify the

Project Manager 6s Gui debook 41



minimum acceptable valus as that point at which the investment ceases to be valuable.
The difference between theptimal and the minimum value is the trade space.

PMs must be able to determine if a deviation from what values are wanted over what is
really needed is coseffective and can be delivered on schedule. Certain critical functions
may have near 100% compliance requirements, such as explosive detection systems, but
others may offer flexibilities. Sometimes a certain level of performance can be traded off
while still mairtaining a reasonable level of capability that represents increased utility for
the enduser while remaining within cost and schedule constraints.

Certain categories of performance parameters are sometimes referred to@ak e y

perf or mance op aysysterd attebutesd6 T hese requirements
critical function or attribute the system must possess. If these key functions or attributes
cannot be achieved and delivered to the end user, the consequences usually warrant a
complete restructuring otthe overall project approach or possible project termination.

Next, lets return to the Concept Planning phase and examine the role of detailed
requirements in the solutionAnalysisof Alternatives.

6. Selecting a Solution

a. Analysis ofAternativesd Solutions

You know how to deconstruct higlevel requirements into detailed requirements and how to
manage requirements through iterative deconstruction. Next, using your detailed
requirements, you perform another AoA to select the preferred solution approatiou

record and communicate your conceptual design, solution approach, and the rationales for
your choices through the performancbased requirements document, statement of work,
and request for proposalshould your solution require an acquisition Thesolution AoA is
performed in the Concept Planning phase.

Conducting a solution AoA helps you prioritize requirements and decide how completely
each requirement should be met. At this point there could be many detailed requirements
that fully describe whatis needed to meet your proje@ goal. Developing a solution that
completely meets all requirements would likely be very expensive and take an excessive
amount of time. Because organizations have a limited amount of resources and time,
identify which requrements are most critical to allocate resourceto and determine how
completely those requirements should be met. Typically, more comprehensive solutions
meet requirements more completely and cost more to develop.

The solution AoA performed in the CongePlanning phase differs from the concept AoA
performed in the Concept Definition phase. In the Concept Definition phase, the AoA looks at
alternatives among training, personnel, equipment, processes, and organizational
restructuring, the outcome of whichs selecting a highdevel approach, or concept, for
addressing a capability gap and meeting the need. It is sometimes mistakenly assumed that
the solution AoA conducted in the Concept Planning phase builds on the selected concept to
determine a specific guipment model or training approach. This is not correct. In the
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Concept Planning phase, you conduct an AoA between requirements and design approaches
for meeting each requirement, the outcome of which is to select the most appropriate set of
requirementsthat the solution must fulfill and the optimal design approach for meeting

each requirement. Together, these outcomes describe the preferred solution approach.

Figure14: Concept AoA vs. Solution AOA

Concept Analysis of Alternatives Solution Analysis of Alternatives

Alternatives Alternatives

+ General approaches [“categories” of solutions) + Unspecific equipment model or
training approach

* Reguirements

+ How to meet each requirement

Outcome Outcome

+ High-level approach for addreszing a Prefarrad + Most critical reguirements the solution
capability gap ' must fulfill

* Optimal approach for meeting each
reguirement

Solution

To select the optimal sebf requirements to describe the preferred solution approach, you
must first group your requirements int@ategories Next, youprioritize the requirements
within each category and select the one or two highegtiority requirements from each
category to u® in your solution AoA. Then, yaxamineeach highpriority requirement and
identify different ways the solution coulaneet each requirement. After that, you conduct
trade-offs between solution alternatives to determine the optimal way to meet each
requirement given cost and schedule constraints. Once you select a solution alternative for
one requirement, you must examine thempact of the selected alternative on other high
priority requirements. You mustle-conflict any negative impacthat a solution alernative

has on highpriority requirements.
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Figurel5: Evaluating Solutions

Outcome

Requirements and design approach that describe the preferred solution

Process

1. Categorizerequirements

2. Prioritize requirements and select most critical ones

I~ — 3. ldentifysolution alternatives <« —
: 4. Select alternative :
I 5. Examine impact and deconflict |
— » 6. REPEATsteps3 through5 — — =l

Requirements categoriesYou begin your solutiodoAby grouping all your requirements into
categories. Recall that when you documented your requirents, you provided the
requirement type and a description of the requirement. These pieces of information help you
to categorize your requirements. While requirement categories can vary by agency and
project, there are some basic categories that apply to rsioprojects.

Performance thresholds describe the functions a solution must perform.

Security describes the features and functions the solution must possess to meet
security mandates.

Interoperability describes the features and functions the solution mtipossess to be
compatible with, communicate with, and operate effectively with existing systems
and applications.

Total lifecycle cost details the budgetary constraints the solution must comply with,
including maintenance costghat may affect the frequency and complexity of
maintenance, repair, and update activities.

Operational environment describes the conditions in which the solution will be
implemented by the enduser.

Physical describes the dimensions, appearance, and location of the solution.
Solution source describes how the solution will be obtaingé.g.,whether the
solution will be aCOTStem or be developed from scratch

O« O« O¢ O«

O«

O¢ O«

Prioritize requirements After categorizing your requirements, you must prioritize the
requirements within each categry. Deciding which requirements are highest priority should
be a collaborative process that receives input from your customer and eansers, project
team members, and senior leadership. When documenting each requirement, detail other
requirements thatare supported by or support each requirement henevaluate the
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requirement and assign it a priority level based on the impact the requirement hais
achieving the goal. The more vital a requirement is to meeting a capability gap, the higher
the priority. Use the one or two highespriority requirements from each category to conduct
your solution analysis of alternatives.

Evaluate requirements Onceyoude identified the mostcritical requirements in each
category, select one higlpriority requirement to evéuate. For the selected requirement,
identify different ways the solution could achieve meeting that requirement. These fall into
three groups:(1) a nondevelopmental approach by acquiring €@O0TSsolution, (2) a
developmental approach by designing a newstem, and(3) a combination of the previous
two where a commercially available item is modified to meet specifBovernment
requirements not available in the commercial marketplace. These three possible design
approaches are your solution alternatives.

Trade-offs. Now that you have identified the solution alternatives for meeting your first
requirement, conduct tradeoffs between the solution alternatives to determine the optimal
way to meet that requirement given cost and schedule constraints. Much litkee concept
AO0A during the Concept Definition phase, you conduct traoés between solution
alternatives by comparing the level of performance each alternative will provide and the
financial cost, manpower resources, and time required to implement eachexhative and
obtain its level of performance. This is sometimes called a performance efficiency trade

Negative impact Each solution alternative, if implemented, will uniquely impact your other
high-priority requirements. You must examine the imp#aof your selected alternative to see
if it negatively impacts or conflicts with other requirements. Two common methods for
resolving negative impact are eliminating the unsuitable alternative or modifying
requirements. Each method presents different chahges. When you eliminate an
unsuitable solution and choose one of the remaining alternatives instead, you must still de
conflict any negative impact the newlgelected alternative may have. Because every
alternative will have a unique impact on other reaqrements, you should consider which
alternative will have the lesser negative effect. If you eliminate an unsuitable alternative, you
must repeat step 4(select an alternativg and step 5 (examine the impact of your selected
alternative) and then conduct atrade-off analysis comparing eaclalternative® impact.

If none of your alternatives creates an acceptably low negative impact on other
requirements, you may have to modify requirements to accommodate the solution
alternatives available to you. Modifym requirements significantly affects solution selection
because requirements are dependent on each other and on the operational environment.
Changing one requirement may mean you have to change the operational environment on
which the requirement was basear that you have to change other requirements that it
supports or that support it. If you modify requirements or the operational environment
reflected in your requirements, you have to begin the solutidtAover again because
alternatives selected priotto modifying requirements may not meehe new, modified
requirements.
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b. Requirements and the LifeCycle

Now that you understand the basic steps involved in requirements management, you can
tailor your application of those steps. Depending on the conceglected and the need to
use a developmental or commercial buy lifeycle approach, the PM tailors the requirements
development steps to match the complexity and level of risk involved with the type of-life
cycle model selected.

In the Developmentphase, the team compares the emerging design and prototypes with
requirements and makes decisions about changing the prototype, requirements, or both.
This is the discovery activity. These design decisions are documented and then verified and
validated.

In later project phases, answer the questiaréAre you building the solution correctlyy
verifying that prototypes and developed solutions meet requirements established in earlier
phases? &ou answer this question by validating that prototypes and developedwtimns

still reflect what the customer needs and desires. As before, you must trace your design
decisions back to their source and map out their impact on requirements and design
components. The design decisions you make in the Development phase becone th
requirements for the following phase.

In the Implementation phase compare the emerging product or service with requirements
and the design and make decisions about changing the developed product or service, the
design,its requirements, or all three Document these decisions in operations and
maintenance documents that become requirements for the following phase. Once the
developer creates the final iteration of the solution, either at the end of the Development
phase or at the beginning of Implement&n phase, finalize the requirements to reflect the
solution that the developer actually produced and that the engser will field test. These
finalized requirements are what the customer uses to verify the quality of the solution and
grant acceptance of he solution.

In the Operations and Maintenance phasecompare the performance of the operating
product or service with requirements, the design, and operations and maintenance
documents Make decisions about changing the operations and maintenance docunts or
modifying the product or service, design, or requirements. Document those decisibtist
information is used to inform future projects.
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Figure16: Requirements in the LifeCycle
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D. Budget Planning and Execution

As requiements are being developed, the PM must consider the budget lfgcle, the
agency budget, and the funding priorities of the project. As requirements are developed,
project costs are estimated and become input for agency budget planning and

programming. Tk PM must continually monitor the budg
allowable budget, and forecast future budgets. Each agency differs in their budget planning
process and procedure, but all agencies must

Submission to Congress no later than the first working Monday edeébbruary. The following
sectionexplainsthe Federallo ver nment 6 s budget planning and e

1. Resource Allocation Process

Planning, Programming, Budgetingnd Execution (PPBJESs a cyclical process consisting of
four distinct but interrelated phases. Agencies differ widely in how they label these four
basic processes, but all agencies perform them regardless of hoveyhare labeled agency to
agency.

0 Planning Establish straegic priorities and capabilities required to achieve the
strategy. Consider Planning as all the capabilities the agenegnts.

0 Programming Apply the resources to programs and projects that provide the

capabilities required to achieve strategic prioritiesConsider Programming as all the

capabilities the agency thinks it camafford.

Budgeting Properly price the programsand develop justifications and an execution

plan. Consider Budgeting as all the capabilities the agency realistically vatieive.

0 Exeation. Perform and monitor the spending of approved plans. Consider Execution
all the capabilities the agency receives funds tgpend.

O«
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As represented bythe budget PPBE process diagramall agencies are managing multiple
budgets simultaneously. As thert budget is being executed, the second budget is being
proposed to Congress. As the second budget is being proposed to Congress, the third
budget is in planning stages within the Executive Branch. Finally, myéiar budgets are
being planned beyond thehird budget to begin shaping key agency investments and
priorities.

Figurel7: The Resource Allocation Process
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2. Budgeting and Projects

Agency plans, programsand budget actions are ultimately a calendagriven enterprise,
regardless of when capability gaps are identified, solutions are requirent when
stakehol ders approve t he poydepromesssTheckalleage e p s
for the PM is to manage the variations in the resource demands of the project witkie

n

time constraint of the suspense for the Presi

later than the first working Monday each February.

Rarely will full funding be available for project initiation and all phased efforts thereafter.
This constaint often requires agencies to forecast years in advance of their resource
requirements Agencies will program and budget for potential projects in general program
categories and use the budget authority received for these forecasted requirements as

o0oseé funds to get a specific project started.

mission profile involves transporting hazardous materials will program and budget for funds
required for future acquisitions in this category of assets
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Thisgeneralbudget i ne i tem may enter the Presidentds L
Material Transport6 Any f uture capability gap and need

a relevant project could be initially funded from this general category of funds until budget

authority is approved for a specific solution to the need. Examples of specific solutions may

be new ground transport trucks outfitted with GPS tracking technology or a new section of

railroad track dedicated to hazardous material transport. This initialiding gets the project

initiated and funded until accurate cost estimates can be gathered and funding requested in

the agencyods next budget submission for inclu

3. The Business Case

As stated earlier, thebusinesscase s an intersecting point between Requirements
Development, Budgetingand Acquisition Governance. Approval of the business case
formally initiates and funds the project. If an item must be developed using a developmental
lifecycl e appr lgtheirtitial fundingfer thé projeet will come from a general
budget categoryas discussed aboveand will only be the minimum amount required to

keep the project solvent until objective funding amounts come from future budgets
submissions. In this sitation, a second business case (or revised case) may be required to
justify the objective funding amounts.

If the solution warrants a shorter, less risky commercialy lifecycle approach, a
combination of general cat e dgudsyronflawergreority r epr og
programs, and future budgeted funds could fund the entire project. A situation could arise

where a project is generated but no funding avenues are available to get the project started.

A project could wait as long as a complete dget and enactment cycle (1824 months)

before budget authority exists to formally initiate the project. Of course, agency priorities and

needs could also evolve during this lapsed period. A project today may not be a project

tomorrow.

4. Budget Planning andlimeline

The following table reflects some of the majo
provide timely budget information to secure funding for programs and projects and be
vigilant for communications on budget requests.

Table6: Major Budget Planning Timelines
The Outyears) Planning

Agency Planning Process Mayd June and Octobed November

The Budget Year + B Programming

Internal Agency Program or Outyear Budget | Februaryd March
Process

Resource Allocation Rns (RAPS) May d July

Budget to OMB September

OMB Passback Octoberd December

The Budget Yead Budget Enactment
Presidentds Budget t]|February
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Congressional Hearings, Testimonies March & April
Appropriations Conferences and Bills Mayd Jure

Current Yea® Budget Execution

Mid-Year Review March & April
Reprogramming Requests to Congress Mayd June

Annual Financial Reports Octoberd December
Appropriations Act/Continuing Resolution Septemberd November

5. Budget Assembly and Submission

In the summer, the Office of Management and Budget (OMB) sends budget guidance to
agencies that includes overall budget numbers prepared based on estimates from previous
budget years. Agencies then develop their priorities and budget requests based ort tha
guidance. TheOrfice of the President and OMB work together to determine what should be
prioritized and provide recommendations and Presidential decisions back to the agencies
(known as the passback). Agencies can then request adjustments from OMB pioathe
Presidentds budget being finalized.

On or before the first Monday in February, th@fice of the President submits a detailed

budget request for the next fiscal year. Base
Senate budget committees propse their own budgets, which sets targets for spending, tax

revenue and policies. During Congressional committee reviews, agency senior leadership

may be called before the various budget committees to explain and justify their budget

submissions. PMs wilbften be tasked to prepare information to assist agency leads during

these review sessions. The House and Senate then vote on the budgets and reconcile one

overall budget approved by Congress. Based on the approved budget, discretionary

spending is dividel among the 12 committees that manage appropriations. The budget

does not go to the President for signature.

6. Congressional Enactment and Timeline

The Congressional appropriations process and timeline are, for the most part, fixed. With the
exception ofContinuing Resolutions, Congress has a process in place to pass appropriations
on or before September 3@ each year. The Senate and House of Representatives both

have budget committees, which are responsible for authorizing and appropriating the overall
budget to all Federal agencies. Congressional Appropriations committees provide funding,
and the Authorization committees provide direction for the authorized funding. These
Authorizations and Appropriations are enacted into laand OMB then allocates theverall
budget between the various agencies.

In Figure18, Congressional Enactment activities take place from the first part of February

through September 30th of the previous fiscal year of the budgeted year. For example, for

the FY17 budget, Congressional enactment activities begin with submission of the
Presidentds budget to Congress in early Febru
pass the Authorizations and Appropriations Acts for the budget year by September 8@ch

year. If Congress fails to meet the September 30 deadline, Congress enacts a Continuing
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Resolution Authority (CRA) with special guidelines to the Federal agencies on how they can
obligate and commit operating funds until Congress passes the Authotina and
Appropriations Acts. When CRA is evoked, Congress usually gets the budget finally enacted
within the first quarter of the budgeted fiscal year.

Figure18: The Congressional Enactment Cycle
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7. Budget Execution

Budget Aithority. Actual currency, cash fundsor bank accounts are not distributed to the
agencies. Funding for all agency needs is actualiydget authority or authorization to
commit Government funds to approved agency tasks such as acquisitions, payroll, slieg
and other operating expenses for a specific period of time, specific purpose, and specific
amount.

OMB allocates budget authority down through successive comptroller levels until funding
arrives at the | evel i n taloeatedhosg fumds te @etfornron  t h at
project work.Agencies record commitments, incur obligations, and make expenditures

during the overall funding execution of projects and related activities. These terms reflect

how budget authority eventually gets dispersad the form of payments coming out of U.S.

Treasury accounts:
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Commitment Commitments are budgetary and accounting actions taken to authorize
and reserve funds for future obligations in the current fiscal year. Essentially, a
commitment is the setting agde or earmarking of funds that will be used in the future
for the purchase of goods or services. As pabligations they are not legally binding
and are not encumbrances of a fund. This administrative reservation of allotment
and budget authority is basd on a documented, anticipated future expenditure for
known liabilities such as payroll, approved acquisitionsr other documentation.

Obligations An obligation is any financial action that legally binds the Government,
such as orders placed, contractawarded, services received, and similar
transactions for bona fide needs existing during a given period that will require
payments during the same or a future period. All obligations are for the purpose
authorized by law, within amounts authorized, exe@d before the end of the period
of availability of the appropriation, and supported by documentary evidence that is in
writing and approved by a duly authorized official. An obligation may not be
authorized before enactment of the applicable appropriatiomnless otherwise
provided by law. Each obligation action must meet requirements prescribed by the
FAR, the Andeficiency Actand agency policy.

Expenditure An expenditure is an actual disbursement of funds in return for goods or
services. It is frequetly used interchangeably with the ternd otlay.6When

obligations come due and payable based on a documented invoice,,ll note,

outlays result in the actual disbursement of cash payment from U.S. Treasury
accounts. Administrative lead times that occuretween receipt of a legal invoicing
action and disbursement of cash payment must be managed and accounted for in
financial transactions and lead times.

8. Appropriations Law

Federal funds are made available for obligation and expenditure by means of eggriation
acts (or occasionally by other legislation) and the subsequent administrative actions that
release appropriations to the spending agencies. The usedvailabilityd of appropriations
once enacted and released is controlled by various authoriie

O¢ O¢ O«

O«

The terms of the appropriation act itself;

Authorizing legislation;

Legislationthat prescribes a function or creates a program that the appropriation
funds;

General statutory provisions that allow or prohibit certain uses of appropriated funds;
and

General rules that have been developed largely through decisions of the Comptroller
General and the courts.

These sources, together with certain provisions of the Constitution, form the basis of
"appropriations law".
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The legal availability and use dfederal appropriations is based on three core elements
purpose, time, and amount.

0 Purpose Thegpurpose statuted (31 U.S.C 1301 (a)) prohibitsFederal officials from

using appropriated funds for purposes other those for which the funds were
appropriated. This constraint is often ref
Time Appropriations are made for certain periods of timeranay be without time

restrictions. Different agencies and different programs may have different time

periods during which money must be used. Expired funds are returned to the

Treasury.

Amount All obligations and expenditures must be within the amousstablished by

Congress. Agencgpecific budget processes place additional limits on appropriated

amounts through use of internal allotments and allocations of funds as part of the
agencyods control process tdefice@aaydcir e compl i a

(@]

O«

The Antdeficiency Act prohibits Federal agencies from obligating the Government, by
contract or otherwise, in excess of or in advance of appropriations unless authorized by a
specific statute. The Act requires the heads &xkecutiveagencies to report vitations to the
President and the Congress with a copy to the Government Accountability Office (GAO).

The Bona Fide Needs Rule and Severability of Servicése Bona Fide Needs Rule is one of

the fundamental principles of federal appropriations law. Simptyt at ed, a o0f i sc al
appropriation may be obligated only to meet a legitimate, or bona fide need arising in, or in

some cases arising prior to and continuing to exist in, the fiscal year for which the
appropriation was mad e rviges dchuired pyeconwactaénerallyy | e i s
are chargeable to the appropriation current at the time the services are rendered. However,

the Comptroller General has held that the question of whether to charge the appropriation

current on the date the contract isxecuted, or to charge funds current at the time the

services are performed, depends upon whether the services are severable or 1semerable.

While services may be classified as either severable or nsaverable, it is possible for a

single contract to catain a significant portion of both types. In such cases, they must be

structured as separate contract line items and funded in accordance with appropriations

policy.

PMs need to be cognizant of these appropriations rules and how they apply during
contracting actions for specific types of contracts, and whether the funds used are governed
by incremental or full funding policy. This is important when addressing the question of
severable vs. norseverable services. Volume 1, Chapter 5 of the Federal Apprapians

Law (Red) Book, discusses this topic. A task is severable when an agency realizes a benefit
at the time the services are providedeven if the contract has nbbeen performed to
completion. A service is norseverable if the service produces a singler unified outcome,
product, or report that cannot be subdivided for separate performance in difést fiscal

years.

Goods and services on contract are generally viewed as chargeable to the appropriation

current at the time the services are rendered aceding to the contract ineffect. However, a
need may arise in one fiscal year for services which, by their nature, cannot be separated for
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performance in separate fiscal yearsThe general rule is that the fiscal year appropriation
current at the time thecontract is made is chargeable with payments under the contract,
although performance may extend o the next fiscal yearA contract which is viewed as
non-severable is chargeable to the fiscalear in which it was made, natithstanding that
performancemay have extended into the following fiscal year. Chapter 5 of the Red Book
contains some examples and further discussion of "severablaid "nonseverable”
contracts.

G A OPRrisciples of Feleral AppropriationsLaw c ommonly referred to as
the authoritative source for appropriations law.

9. Executing the Project Budget

The PM and the project team are responsible for ensuring the proper execution of the
project budget accoding to agency policy and Federal statute. Agencies are funded with
multiple variations in the types and amounts of appropriations enacted by Congress. As
previously discussed, appropriations are structured for a specific purpose, amouard

year. Some tpes of appropriations are for use only in the single year they are appropriated.
Other appropriations are multyear in that they can be obligated in the fiscal year they are
first appropriated and additional years thereafter.

At any given point in timethe project team could be providing information for future agency
budget requirements, executing and accounting the current budget authority to run the
project, and tracking multiyear funds over several years to insure they are used
appropriately and witlin their periodof-use limitations. The followindigure represents this
accounting and planning challenge for the PM and the project team

Figure19: The Budget Cycle

CY15 CYle CY17
i F|m|a|m|s]s]als]|o|n]pls]| FIm|a]m|[s]s]a]s|o[n]D]s|F[m|a]m|i]i]a]s|o]N]|D
FY15 Execution | 2nd Yr | 3rd Yr |
FY15 and prior
FY16 / Enactment | Execution | 2nd Yr | 3rd Yr
* .
PB FY16 FY16 and prior
FY17 | Planning / Program/Budgeting /  Enactment | Execution | 2nd vr
B FY17 FY17 and prior
FY18 Planning / Program/Budgeting / Enactment Exec
s P8 oo
FY19 Planning / Program/Budgeting
|

Correct appropriation spent in the years it’s appropriated for, and for the correct assets
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The chart depicts that in mieMay of calendar year 2015, tle project team is performing

these budget actions simultaneously:

0 FY15:Executing (spending) their FY15 budget authority and any other past mydar
funds that have not expired

0 FY16:Responding to information requests regarding the FY16 budget submissio
currently in the Congressional enactment process

0 FY17:Preparing the project funding requirements for agency FY17 programming and
budgeting actions so the agency can buililspor t i on of the FY17 Pre
(PB) submissiondue in February 2016

0 FY18:Providing the projects FY18 resource r ec

FY18planning process, which could include the generation of new capability gaps
and needs

These congruent activities also must take into account the progress (or lack thereaffjhe

project in its journey down the lifeycle path and any new or changed requirements coming

from the PMS stakeholder community. The risks involved with the Federal budgeting

process make Federal project management nothing like its counterpart inyate industry.

I n the end, this is taxpayer money. |t warran
insure itds spent wisely.

a. Industry Finance

Insight into how private industry finances projectsan assist the PM and project team during

market researchas well as help the team gairan understanding of the general financial

health of an organization. Also, during source selections, understanding contractor finances

assists in understanding cost, pricingand other contract related financial irbrmation. The

following job aids were takenfromth® e f ense Acqui si ti on Universit

b. Contractor Profitability Ratios

The basic concept of profitability ratios is to measure net income against revenor against
the investment required to produce it. There are three principal profitability ratios with which
you should be familiar. They are:

1. Return on Saleswhich shows what percentage of dollars are left after the company
has paid for all costs, inérest, and taxes. It is expressed as:

Return on Sales = Net Income + Sales

2. Return on Total Assetswhich looks at the efficiency with which management has
used its resource$it h e ¢ o mp a ity §eserate sneome. & is computed as:

ROA = Net Income Fotal Assets
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As noted,Return on Asset§ROARddresses how well management utilizes the
assets of the firm in generating income. The ROA formula reflects the combined
result of Return on Sales and the total asset turnover ratio (total sales/total assets)
brokendown as follows:

ROA = Net Income + Total Sale§(Total Sales + Total Assets)

3. Return on Stommeholuderssd hEquiatty of return o
investmentfitheir equity in the company. This is also known &eturn on Equity
(ROE)
ROE NetIncome +Ste k hol der sd Equi ty

ROE can also be broken into two components: return on assets and financial
leverage (a ratio reflecting the relationship of creditor to owner financimgxpressed
as total assets/stockholders equity). This is shown by:

ROE = Net Income + Total Asseds( Tot al Assets 0 Stockhol

These profitability ratios give three diff
on the income statemeniihow much net profit is being made on each sale, how

much is being made dér the assds that are employed, and how much is being made

for the company owners.

From an ownerds perspective, anot lEaninggperof i t ab
Share (EPS)

EPS = Net Income + Number of Shares of Common Stock Outstanding
10. Life-Cycle Cost Components
Program costs fall into very specific categories with very specific funding sources, and the
PMs must be careful to ensure costs precisely map to budgets and funding sources. While

immediate costs are the primary focusofthe M6 s budget, a number of a
must be considered in the lifecycle costs of the project.
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Figure20: LifeCycle Cost
Program Acquisition Cost

Research and Development Costs

Operations and
Maintenance Cost

Procurement Costs

Disposal Cost

Facility Costs

11. Cost Estimating

As part of the agency budgeting process, PMs are responsible for developing estimates
for individual projects that then roll up into program, offigend bureau budgets. Cost
estimating can become a difficult undertaking. PMs are encouraged to use all available
agency assets at their disposal to create accurate cost estimatesgéod reference to start
with is the General Accountability Office (GAQ) Estimating and Assessment Guide, March
2009.

Creating cost estimates is an iterative process, beginning with the highest levelgproject

information until it becomes more and more granular. Estimates may not be exact and are

usually given in ranges showing the lowest and highest predictions. Ranges represent the

PM6s | evel of confidence 1 n t.hhesnaldestheraaget i mat i
the more confident the PM is with the estimate.

I n addition to providing inputs to the agency
expectations for the project. Estimates are used to determine how long the project is likely to

take, how much it should cost, and the amount of resources needed. While multiples types

of estimates exist at various phases in the project l#Heycle, all estimates include narratives

that detail:

1. The techniques used to develop the estimaje
2. Assumptions aml constraints used

3. The range of accuracyand

4. The outcome in dollars.

Preliminary Estimate The preliminary estimate is made during AoA of the concept and

subsequent selection period, so little cost detail exists. The preliminary estimate is used to
set the initial funding level of the project. Accuracy of the preliminary estimate can be as
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much as plus or minus fifty percent. A preliminagstimate may also be called a feasibility
estimate or a rough order of magnitude (ROM).

Budget Estimate The budge estimate is developed in theConcept Planning phase and may
also be called a design, control, or appropriation estimate. More information is available
about the concept, allowing for a basic budget. Accuracy of the budget estimate is roughly
minus twentyto plus twentyfive percent.

Definitive Estimate The definitive estimate is developed near the end of tHéoncept

Planning phase. At this point, wellefined requirements and product specifications exist and
are detailed in the work breakdown structur@/ VBS). Accuracy of the definitive estimate is
plus or minus ten percent. The definitive
baseline.

Potential costs incluéd in estimatesto considerare:

Labor
Equipment
Materials
Services
Overhead
Inflation
Contingencies
Risk

O« O« O« O« O« O¢« O¢ O«

Multiple techniques exist for estimating costs. Some of the most frequently used are:

0 TopDown EstimatesEstimates derived from looking at the entire project and basing
the estimate on previous costs. Togown estimates are less accrate than other
forms of estimating. Topdown estimating is often used early in the project lifgycle
when little information exists.

O«

Bottom-Up Estimates Estimates derived from examining costs for each item in the
WBS. This approach is very detail&dt requires a detailed WBS and additional time
to examine each WBS element.

O«

Analogy Comparison to one similar existing system; based on judgments. Little or no
data exists, and the estimate is relatively quick, easgnd flexible. Analogy is
frequently usedin early project lifecycle phases. When generating an analogogsst
estimate, examine a similar project and use actual information, not estimated or
predicted information, from that project to predict the cost of like elements in
another project. Anothe way of generating an analogous cost estimate is by using a
large quantity of historical data and then basing the upcoming projéeicosts on

those averages.

0 Parametric Comparison to many similar existing systemand based on statistical
analysis. ThePM determines primary cost drivers and establishes Cost Estimating
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Relationships (CERSs). Parametric is used in earlymad-project life-cycle phases.
When generating a parametric cost estimate, the estimator uses some of the
parameters identified for anupcoming projectas well asfindings from market
research to define known data points for the project. Relationships exist between
these known data points. Costare estimated by applying a mathematical equation
to these relationships to scale them largeor smaller until they match the projed
parameters. The exact equation varies depending on the relationship scaled to fit the
project.

o0 When generating a cost estimate based oexpert judgment provide the
parameters identified for the upcoming project ta credible expert who knows
about the projects concept or market. This expert applies experience and
expertise to the project parameters to provide an informed estimate of the cost
for a specific aspect of the project.

0 Sometimes there may be sufficient ata points to generate arexact cost To
generate an exact cost, the estimator needs to know the exact quantity of a
required product or service and the exact cost of that product or service. If your
project will span multiple years, the estimator needs tkknow the purchasing
power of a dollar during those future yeargalled the time-value of money The
time-value of money can describe a future point in time or a past point in time.
Inflation and interest rates are the most commonly understood aspect diet
time-value of money. By applying an equation to these exact data points, the
estimator generates an exact cst.

12. Gate Reviews and the Project Budget

Projects vary greatly in their progression down the hfgcle. No two projects progress at the
same rae. When the project team agrees that the specific activities of a kégcle phase are
complete, the team plans for the decision process that takes place ingate review. The
goal is to show evidence to project stakeholdetkat the project is ready to neve on to the
next phase and gain their approval to do so.

During thegate review, project stakeholders will focus special attention on how well current

project funds were executedcs well aswhat funds and other resources will be required in

follow-up project phases. Often, budget management bemes the centepiece of thereview

for both the exit criteria for completing a project phase and the entrance criteria for moving

into the next phase. Thajate reviewbecomes an event where funds can be approved,

disapproved or taken away and given to other priority ageneye e d s . Il tds i mporta
pay close attention and prepare well for gate reviewto ensure the project is adequately

funded.

|l tds common that a pr ocur e meaytdstadirgia new project | | ocC
phase. ltds a best practice to have the contr
unsigned until the required funding is approved. Once a favoralgate review decision is
gained and funding authorized, thecorrct can be signed and the pr
proceed without the normal time lag associated with contract administrative lead time.
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E. Acquisition GovernancgPart 1

Acquisition governance begins at the inception of the project. Governance includesse

activities in the Federal Triadhat comprise the regulating and controlling functions of the

project according to agencgpecific directives and guidance on managing the project kfe

cycle, procurement functions as governed by the FAR, and agencymements to the FAR.

Expertise needed to develop a product or solution may not be resident within the Federal

agency and will require outsourcing or contracted support. It is critical that PMs, who may

al so serve as Contr act iORg),udderstand acquiSison Repr esent
governance from projection inception through project closeout.

The drivers in acquisition governance are successful completion of project scope events in
the project lifecycle and the procurement cycle. Examples include faable decisions at

gate reviews to proceed into the next lifeycle phase approval of budget plans and
allocation of funds awarding contracts on time so that deliverables are available when
needed, and achieving operational capability when the product ieing actively used in its
intended operational environment. Successful events during governance are dependent on
how well project and product risks are managed and mitigated. Managing risk is critical in
order to achieve an acceptable balance with the loér two prime drivers in the overall
acquisition processthe calendar for the budgeting process and identifying capability gaps
and concepts in the requirements development process.

1. The Project LifeCycle Model

The process through which a project devagds from start to finish is called the project life
cycle. Although project lifeycles vary among Federal agenciesyost project lifecycles
encompass the facets of the sample sighase lifecycle model used in this guidebook. Life
cycles are composed o& series of phases or iterations where specific work is performed to
transform concepts and requirements related to anaterial solution that fills an agency
capability gap or need into a costfficient product or system They workon a definitive
scheduleand produce products that provide the needed utility the endiser ultimately
requires. Phases are separated by points in time known as gate reviews or milestone
reviews which iswhen the principle stakeholders on the project assemble to review project
progress in past phases and decide if the project is ready to proceed into future phases.
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Figure21: TheSixPhase Project LifeCycle Model

K3t Concept . Operations and Project
Concept Definition Development Implementation Closeout

Concept Definition: Development: Operations and Maintenance:
Define a problem that needs to Design the solution Sustain the solution or services;
be solved; justify the need for a revisions and changes

solution

Implementation: Project Closeout:

Service or solution roll-out Officially close project and
document outcomes

Concept Planning:
Determine appropriate

strategies to meet project needs

1. Concept Definition Analyze organizational objectives and identify where gaps in
capability exist to meet those objectives.

2. Concept PlanningDetermine the specific solution and its requirements to meet the
objectives of the project, and develop the project plan for the execution of the project
work, including schedule, resources, and quafitcontrol.

3. Development Follow the project plan to design the product or solution and evaluate
if the outcome meets project objectives and solution requirements.

4. Implementation Produceand deploy the fully functional product or service iwhat®
called the rollout or fielding. The rollout pushes the product or service to the end
user.

5. Operations and MaintenanceSustain the product or service through a support
system. This is the longest and most costly phase of a project in the long term,
making it important that the product or service be costffective and meet
performance requirements.

6. Project CloseoutProjectcloseoutincludes two sets of activities. First, the project
team documents against the required deliverables how the project has or has not
met the project goals and objectives as well as documeniessons learned for future
programs and projects. Second, the system or item acquired has reached the end of
its useful life and must to be disposed of with the least amount of cost and potential
impact on the environment.

Note that not all projects will move through each phase of this liégcle or move through the

lifecycle at the same pace. Therefore, the |Hgycle process for each project will be tailored
based on project needs, requirementsgsomplexity, stakeholder interestand level of risk.
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Figure22: Tailoring the Project Lif€ycle

Development Cycles Commercial-Buy Cycles
Concept o uluuu CFI’;ZJ:OCEt

I Gate Rewews

|
Procurement Cycle Start Points

Life-cycle management frameworks fall into two basic categories according to the type of

asset being acquired: 1) Developmenty€les and 2) Commerci@Buy or Non

Devel opmental Cycles. Most acquisitions can
market or modify a commercial item to accommodate a few unig@&vernment

requirements. However, when a very specific need cannot be maoLin the commercial
marketplace, the item must be designed, prototyped, testednd then manufactured before
itds 1 mplemented for operational use.

The point here is that your lifeycle phases and milestones adjust according to how you will
filltheneed You oOpar achut e aycleatdiffenertt goints aceotding ta thee | i
maturity | evel of the assetds requirements,

componentsand the technology that best meets the

The following provides a brief overview of each phase of the difgcle.
a. Concept Definition

Concept Definition is the first phase in the project lifeycle and serves as a foundation for
future project phases. The purpose of Concept Definition is totdemine whether there is a
need for a project, if meeting the need is worthwhile, and, if it is worthwhile, to gain approval
from senior leadership to begin planning the project. This phase includes five steps.

e
t

-
C

First, define the @amgamri 2dtei om@Pannead  amd se x a
that need. Addressing any gaps in those capab

describe what is required to achieve that purpose. Then, select an approach, or concept,
that will meet the requirementsfor addressing the capability gaps identified. After that,
define the scope and estimate cost/benefits, the preliminary cost, and required resources.
Finally, justify the initiation of the project and document that justification in a project
business case Different agencies will vary in their approach, formand terminology for the
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business case; this guidebook uses the business case. The business case is discussed in
the section on Project LifeCycle Processes.

The Concept Definition phase of a projeends with a gate review where these questions
can be answered:

Is the business need justified?
Are the highlevel requirements established?
Is the team ready for Project Planning?

O¢ O¢ O«

When these questions can be answered, Concept Planning can commence.
b. Concept Planning

The Concept Planning phase determines the specific solution and its requirements to meet
the objectives of the project and plan for the execution of the project work. The Concept
Planning phase has several steps, beginning with a kiok meeting. Following the kicloff
meeting, define and refine the proje& requirements, select a solution that meets those
requirements, and plan the project work.

Planning is not something done once. Planning is iterative. Plans will be updated througho
the project lifecycle, and the same is partially true of requirements. Requirements are
defined and then continually added to, subtracted from, or refined as needed. However, the
further the project progresses through the lifeycle, the more solid andelatively constant

the performance requirements for the item being acquired must remain. This helps lower
the projeci® risk and turbulence to cost, schedule, and performance adjustments.

Changes made to the requirements will necessitate changes to castd schedule, and vice
versa. After detailing the proje@ requirements and creating the needed projegilan
documents, the project baseline can be established. Similar to requirements and planning,
as changes occur throughout the project, the baselinese also updated. More about
ConceptPlanning is thoroughly discussed in Section C, Project Requirements
Documentation.

c. Development Phase

In the Development phase, project tasks focus on finalizing the design and creating, or
developing, the project soltion. The Development phase concludes with the Development
phase gate reviewduring whichit is determined whether or not the solution meets
requirements. If the solution meets the requirements, the project is ready for the
Implementationphase.

The Deelopment phase offers many opportunities to evoke the project risk management
plan. A large number and array of resources are committed, rapidly consumedspent in

the Development phase, which makes the Development phase the riskiest and most
dynamic lfe-cycle phase and it is also high costThe length and complexity of the
Development phase depenson the scope of the project solution. However, the Operations
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and Maintenance phase is actually the phase where the majority of the total ddgcle cost @

the project is consumed, upwards of 70% or more. That said, this cost is accumulated over a
much longer period of time than in the Development phase, where high costs accumulate
and resources are consumed rapidly in a short time span.

Solution approactes may be developmental, such as a custom development where design
begins with blank engineering drawing®r nondevelopmental, such as the purchase or
modification of aCOTSystem, where solutions leverage existing designs and performance
parameters. Na all Federal projects require a new developmental solution, which entails a
full, largescope Development phase. On the other hand, purchasing COTS solutionssasr
modifying existing systems very often requse reduced Development phase.

The Develoment phase has three steps:
Design

Develop
Delivery

O¢ O¢ O«

During design, determine how to develop and design the preferred solution. This entails a

series of design reviews, proceeding from the conceptual or preliminary reviews initially

conducted during Conept Definition and Concept Planning, toward a final design review in

the Development phase of the lifeycle. Systems engineering processes occupy much of

this devel opment activity. During the final d
requirements and tasks are finalizedand a formal sigroff of the solution design is taken

before project work begins.

In the develop step, project work and planning documents are executed to support the
creation of a fully functional project solution. Even ihé project is of limited scope and
complexity, the project manager may work with systems engineers, product support
specialists and testers to conduct preliminary evaluations of the project solution to ensure
requirements are being met. The analyses anaiclusions of these evaluations are
documented in systems engineering plan updates and in a testing and evaluation, or T&E
report, for further review and action. Thdevelopstep leads to a fully functional solution
that is then delivered or presented tohte customer for final testing and review.

Recall that these final reviews culminate in a gate review, which determsnghether or not
the project can move forward, go into production, and eventually deployed to end users in
the Implementation phase.

Theprogression of tasks throughout thelesign, develop, and deliver steps involve both the
development of the project solution, or product development, and execution of many project
management functions. Solution development and project management happen
simultaneously across all three steps. The PM is responsible for interfacing with industry
contractors, systems engineersand product support specialists that may be developing the
solution. The PMis also responsible for managing the overall project scope teduce risk.
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The Development phase concludes with the Development phase gate review, where it is
determined whether or not the solution meets requirements and is ready to enter the
Implementation phase. During Implementation, the product goes into var®levels of
production.

d. Implementation Phase

In the Implementation phase, project tasks focus on evaluating the product, planning for
implementation, and determining whether or not the product is capable of operating and
maintaining operations on a longerm basis.

The implementation of the product is undertaken in three steps:

1. Test and evaluate
2. Implement
3. Prepare to transition

Test and Evaluateln the Implementation phase, test and evaluation occurs in the

operational environment. An operational emanment is a setting with conditions and a

product as close to realistic as possible with typical users performing typical operations.

Operational testing results are documented and submitted in a T&E report. This report is
discussed in a Readiness Reviews,r a review of the productds op

The Readiness Review is a review of the produ
environment, to determine whether the product satisfies documented requirements. The
Readiness Review exames the product against four key elements:

Capability gaps
Performance

Cost

Operational outcome

O¢ O¢ O¢ O«

The PM works with the systems engineer to evaluate the product and answer the following
guestions

O«

Does the product sufficiently close the capability gap adentified in the Concept
Definition phase?

Does the product perform at or above performance standards?

Was the product developed and implemented within budget?

Does the product achieve the operational outcomes as documented in the statement
of need?

O¢ O¢ O«

Implement. Based on test and evaluation results, the Implementation Plan (sometimes

called the Fielding Plan or New Equipment Plan) documents how, when, where, and to whom
the product will be deployed, installed, and transitioned into operation. This plarpist

together by the PM and operations manager and answers the following questions:
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0 Who is involved in the deployment? Are multiple teams needed to field the product
across multiple locations?

Who is responsible for doing what? Who accounts for the prodacice it leaves the
developer?

Who is in charge of deployment? Who delivers and signs for the new equipment?
Also, when will deliveries and deployments occur? Is the product delivered as one or
multiple units?

What due dates are crucial?

Will deployment ocur at a physical location, or is deployment happening virtually to
devices, such as a desktop or mainframe system?

What hardware or software is necessary to complete installation?

What will happen to existing equipment?

When will the product be ready taransition from Implementation to Operations and
Maintenance, and how will users be trained on the new solution?

Does the solution come with any initial support, such as spare parts, training
manuals, diagnostic equipmentor supplies?

O«

O¢ O« O¢ O« O¢ O¢ O«

O«

Next, in theimplement step, the PM follows the Implementation Plan to manage and
document the implementation of the product in an operational environment.

Prepare to Transitionln the Implementation phase, product support managers or logistics
specialists work closely witlthe PM and other systems engineers to develop and ensure the
readiness of an effective and efficient maintenance support system. Ensuring the
effectiveness and efficiency of a support system begins in the Concept Planning and
Development phaseswhere praluct support reliability and maintainability are planned and
infused into the productds design.

In preparing for the transition to Operations and Maintenance, the Product Support Pdain
Integrated Logistics Management Plais updated and outlines what taks are necessary for
maintaining and sustaining the product, the proposed schedule for product support services,
and what costs are associated with product support tasks. To update and implement the
Product Support Plan, the PM must ask:

What products orservices are needed to sustain the product throughout its life?
Who will be responsible for executing product support tasks?

How long will the solution be operational and need product support services?
When will support tasks occur?

How much will producsupport services cost?

Can the project budget afford the product support tasks and schedule as outlined in
the Product Support Plan?

O¢ O¢ O¢ O¢ O¢ O¢

As the product transitions from Implementation into Operations and Maintenance, the PM
needs product support systems andesvices that help meet availability goals for the product
and business processes for management of the project through to Closeout. When product
and project goals have been finalized and documented, the project is ready for review.
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In the Implementation fhase gate review, the project sponsor and members of senior
leadership review the completed deliverables, such as the T&E results, the Implementation
Plan, and Product Support Plan. Once the project sponsor and members of senior leadership
determine that dl tasks and deliverables meet entrance criteria, the team proceeds to
evaluate the project based on the sustainability of the product solutioa,primary exit

criteria. Whatever the outcome is, it should be captured in an approval document, which
documents the operational capabilities of the product and outlines whether or not the

Product Support Plan is approved.

Senior leadership and the project sponsor use exit criteria to evaluate whether the project is
ready to proceed to the Operations and Maintenar phase. This evaluation depends on
four questions:

Does the product meet requirements to close one or more capability gaps?
Does product performance meet or fall below technical performance standards?
Did operational implementation of the product meetreexceed project budget?

Is funding available and stable to support operations and maintenance of the
product?

O¢ O¢ O¢ O«

I f the answer t gesd htese pruejséectonsomtsi mues to t|
Maintenance phase. If the answer to any of these questisn nog6 & he pr oj ect spo
senior leadership may conditionally approve the project and proceed to Operations and

Maintenance, defer the gate review decision until desirable conditions are met, or modify

the project management plan significantly tonclude terminating the project altogether.

e. Operation and Maintenance Phase

The Operations and Maintenancphase serves to transition the product into a lontgrm or
sustaining environment. A successful sustaining environment is defined as one thatast
effective while meeting operational tasks within budget and that continues to meet the
Statement of Need. The Statement of Need is the description of how each capability gap is
addressed and the specific benefits of addressing each gap.

To ensure theeffective and efficient operation of the solution, the Product Support Plan is
executed. The Product Support Plan is first created during the Concept Planmhgse and
is then refined duringthe Development and Implementation phases. It describes what
products, systems, training, and maintenance services are needed in the sustaining
environment of theOperations and Maintenancehase. All operational tasks in the
sustaining environment are managed by the operations managdihe operations manager,
or function, is the entity that takes over managing the asset or solution after it transitions
from being managed by the PM and project team.

At regular intervals in theDperations and Maintenancehase, the project sponsor and
members of senior leadership conduaate reviews to evaluate how well the solution is
performing in the sustaining environment and whether or not the solution still meets
requirements and needs.
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The solution continues to operate in the Operations and Maintenance phase, assuming any
changes and improvements to the project and solution were successful and the solution
continues to meet needs and requirementas well asif funding is available to continue
operations. Operation and maintenance of the project and solution is undertaken in three
steps:

Transition
Manage
Prepare to close

O¢ O¢ O«

During transition of project responsibilities from the PM to the operations manager in the

| mpl ement ati on p h aesmnsibiliids are t& rivabage gngoingwhange and
guality issues & well asensure the successful transition of project resourcesuccessful
fielding ofthe product itself to endusers, andsuccessful transfer oimanagement
responsibilities to the operations manager in a logical manner. Fielding a new product to
end-users can be a corplex task, involving training for operators and maintainers, physical
transport of the system to the geographic location of use, property accountability actions,
and providing the required producsupport package of equipment and parts to maintain the
fielded system. The operations manager is responsible for performing all management tasks
related to the sustainment of the project solution once received, includitigacking how the
new system and its support package is received by the enders and conductirg several
evaluations or tests of the solution in the operational environment.

The Project Transition Plan facilitates successful project transition from Implementation into
Operations and Maintenance, and supports the Project Development Brief. The &1b;j
Transition Plan, which the project manager and operations manager create in the
Implementation phase, provides processes for coordinating successful project handoff,
determining how members of the project team transition into operations, and decidinbat
project documentation is transferred to the operations manager and how that transfer is to
happen.

During transition, product support specialists and systems engineers work wiitle project
and operations managers to implement a previously developedieept of Operations
(CONORP) that is iteratively assembled prior to the Implementation pha8eCONOP includes
objectives for the Operations and Maintenance phase, such as product performance in its
operational setting, product modification, product suppgrand maintenance and training
goals. While developing the CONOP, systems engineers plan or develop any required
physical or virtual interface systems the product must interoperate with, such as storage
devices, enterprise operating systemsnd prime power sources.

The PM and the operations manager ask several questions to ensure successful project
transition:

Is there an agencyapproved process for project transition?

What is the established timeline for project transitigrand when will handoff offially
begin?

What responsibilities do the PM and the operations manager have?

O¢ O«

O«
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O«

Will members of the project team change? Will some members transfer to the
operations team?

What are the roles and responsibilities among team members?

How will members of the prject and operations team communicate?

What project documentation does the operations team need for successful transition
and operation?

Is the applicable project documentation finalized and ready for handoff?

If there are outstanding action items, how arthey addressed?

O« O¢ O«

O¢ O«

By documenting the answers to these questions, the PM and the operations manager will
have a complete and thorough plan to review. The plan will be reviewed during the Project
Development or Transition Brief, which officially marks the gp@ning of project transition,
including the change in management responsibilities.

The operations manager now becomes responsible for operations and maintenance
activities and works closely with product support specialists to manage the ongoing
operations and maintenance of, and improvements to, the fielded product. Multiple project
elements must be managed, including:

Project communication

Resources

Schedule

Operational costs

Project risks

Quality

Changes or modifications to the product and project presses
Service and maintenance contracts

Technology

O¢ O¢ O¢ O« O« O« O« O« O«

The operations manager and PM coordinate and collaborate to ensure proper execution of
documentation developed in previous project lifeycle phases, such as:

0 Project technical plans (systems engineery, test and evaluation, logistics)
0 Communications Management Plan
0 Risk Management Plan
0 Quality Management Plan
0 Quality Assurance Surveillance Plan
0 Change Management Plan
It i s the operations manager 0s respomtsei bil ity

sustaining environment and submit an Operations Analysis Report. The Operations Analysis
Report, which is developed by the operations manager and reviewed by the PM, documents
the results of several analyses, including englser and customer feedbak, product and

project performance, financial analysis, risk analysis, and compliance with policies and
standards.
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The operations manager does not draft the Operations Analysis Report until well into the
Operations and Maintenance phase in order to hawifficient data regarding the solution to
conduct a comprehensive analysis. The PM reviews the analyses and assessments in the
Operations Analysis Report to answer two important questions:

1. Does the solution continue to provide desired results as definéalthe Concept
Definition and Planning phases?

2. And is improvement or replacement of the solution, in whole or in part, needed?

The Operation Analysis Report helps the PM determine if improvements or project and
product modifications should be implementedin the Operations and Maintenance phase,
some improvements to the project and product are inevitable because once the product or
system is operational, limitations and opportunities for improvement become apparent.
Regardless of how robust the past testg and evaluation of the produchave been
operational use of the product with likely surface the need for modifications or
improvements of the fielded product.

Changes to the product come from several sources, including requirements evolution,
guality deficiencies, upgrades to existing equipment and software, changes in systems that
interface or interoperate with the solutionand a loss or lack of funding to continue
operations. Change can also arise out of updates to policy or Federal regulation,aility in
the availability of suppliers and vendors, and fluctuation in market trends, such as inflation.
When changes are significant and affect the project baseline, the change must be approved
by the Change Control Board, which is the entity responsilibr reviewing and approving any
changes to the project and product baselines during the final phases of the projectifecle.

As the Operations and Maintenance phase progresses, the final stage is preparing for
project and systemcloseout. Senior leadgrship and the project sponsor use exit criteria to
evaluate whether the project is ready to proceed to the Closeout phase. This evaluation
depends on three questions:

1. Does operation and maintenance of the solution continue to satisfy project and
operational requirements?

2. Does operation and maintenance of the solution still satisfy agency and euaser
needs?

3. Is sufficient funding available to continue operating and maintaining the solution?
|l f the answer t gestoh etshee qpureosfteoctinueiommusratpon thel

Operations and Maintenance phase with intervals of review and continuous evaluation
based on the questions above.
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f. Closeout Phase

The solution moves into the Closeout phase if the product reaches the end of its useful life,
the product solution is no longer relevant to the customer, or if funding is unavailable to
continue operations. Closeout includes two primary activities: (1) disposition or disposal of
the product and (2) conclusion of project management activitiewhich may occur well

before the product itself is finally disposed.

The first goal of the Closeout phase is to properly complete necessary disposal or disposition
of materials, parts, or supplies. Another goal is to capture any general project management
information from the project and share it with future projects. This information can become

a valuable training resource for new project managers. Closing out a project also frees up
resources that are no longer being used anallows them to beappliedto other projects and
activities. The last key goal of this phase is to archive project records. These records include
various project plans and estimatess well asall contracts that were awarded and

executed.

The document guiding this final phase of the pragelifecycle is the Closeout Plan. Closeout

Pl ans vary by agency but typically contain
of project resources, postmplementation plans for activities that will occur after closeout,

and a list of closureactivities in the form of a Closeout Checklist. Closeout activities are the
same whether you are closing out an entire project or just a portion of a project. The

Closeout phase has three parts:

Contractcloseout
Administrativecloseoutand lessonslearned
Productdisposal

O¢ O¢ O«

If your project includes acquisitionsgzontract closeoutwill require verification that all work

on contracts is complete. If the project has multiple contracts, each contract is assessed
individually. The Contracting Officer takes tHead in contract closeoutwith inputs from the
Contracting Officer Representative (COR) and technical team. When closing out Government
contracts, FAR 42.1502(b) states that an evaluation of contractor performance must be

do

made for each contractthatexceesl t he t hreshold for simplified

COR is responsible for working with the Contracting Officer to provide ratings and comments
to the contractors. The Contracting Officer is then responsible for verifying the contractor
received allpayments and closes out the contract in accordance with FAR Part 4.804. The
final step incontract closeoutis to archive contract information.

This administrativecloseoutinvolves obtaining confirmation that the solution delivered

meets all stated requirements of the sponsor, customer, and all stakeholders. This includes
verifying that all deliverables have been submitted and accepted. The Closeout Checklist is
also a deliverable of the project documentation and ensures that every task has been
achieval. If there are any materials or equipment to be disposed of at the end of the project,
that will be taken care of during administrativeloseoutas well.
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The final step in the administrativeeloseout process is to document the lessons learned
throughoutthe project. The PM should hold adssonslearnedd meeting with the project

team members to record what worked well on the project and what should be repeated. The
PM should also document the challenges or problems encountered améke
recommendations fo improvement.The PM should elebratethe p r 0 j succésSes and
recognize team members for their individual contributions to the project. The Lessons
LearnedReport is another deliverable for the project documentation.

Product disposals often unplamed and unfunded on projectsbut disposal should be

planned and budgeted up front and early in the Concept Planning phatteshould then be

modified throughout the rest of the project lifeycle to accommodate project and product

changes astheyevolveT hi s pl anning is especially critica
use of hazardous materials or would have any other related impact on the physical

environment. Environmental, Safety and Occupational Health (ESOH) plans assembled

during integrated logstics and product support planning must include arrangements for

disposing of the product along with the provisions of the myriad of laws aBxecutive

Orders for protecting the environment.

Othercloseoutplanning actions should include:

Physical recoery and transport of the system

Storing products or systems for possible future use;

Recovery, reproduction, refjtor remanufacturing actions;

Disposition of repair or spare parts inventories

Provisions to reclaim value from the product through sales the public or other
entities;

Provisions for salvaging any components of the product that could be used on other
current or future projects;and

0 Deciding if any of the technical data and other documentation can be used or applied
to other projects.

O¢ O¢ O¢ O¢ O«

O«

Disposal can be costly if not budgeted for appropriately. The cost and associated risks of
disposal are often overlooked, assumesb r knowi ngly ignored as oOsonm
problem.6

2. The Business Case

The business casend its approval by senior stakeholderformally initiates the project.
Selection of the PM may not occur until the business case is approved. Also, approval of the
business case is usually when the project becomes fully funded. In order to gain approval
and initiate a project, the PM needs tprovide decision makers with a description of the

need and related capability gaps, benefits of addressing those capability gaps and meeting
the need, estimated cost of the project, selected concept, and feasibility in terms of
schedule and personnel reguwements. All this information, including the analysis process

and resulting rationale for undertaking the project, idocumented in a business case.
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For a small percentage of projects classified a#ajor Acquisitiongd organizations must
submit OMB ERibit 300 to the Office of Management and Budget. OMB Exhibit 300 is a

type of business case form submitted by an organization to OMB to justify the organizaion
request for funds in support of its major acquisition. The majority of Federal projects,
however, are not classified as major acquisitions and will not require OMB Exhibit 300
reporting but may require a business case process. Business case formats and content vary
by agency. You should draft a business case that meets your agehRggquirements.
Regardless of format, every business case provides stakeholders and decision authorities
with a compelling argument that the projeé benefit to the organization is worth its cost.

a. Why a Business Case?

Organizations have a limited amount of funding aresources, and every project in an
organization requires a portion of those limited funds and resources. Federal organizations
often have more project needs than funding and resources to accommodate those needs.
Management must evaluate the worth of eacproject against other projects competing for
resources and against the organizatidh priorities.

The business case provides the information needed to evaluate a proj@atorth by clearly
detailing the positive effect that the project will have on therganization and the cost
required to complete the project and achieve its positive effect. The business case aids an
organizatior® leadership in determining project feasibility, justifying and acquiring
resources, prioritizing which projects are initiatesooner and which later, and establishing
criteria, such as scope and hightevel requirements, for assessing the success of a project.
The business case should:

0 Detail the AoA including a description of concept options evaluated, the process
used to evduate them, the concept selected as most appropriate, and the rationale
for choosing that concept.

Outline the strategic goals the project will support and corresponding performance
parameters that measure how well the project addresses capability gaps and
supports those goals.

Provide an estimate of the proje total life-cycle cost, which includes the cost of
developing, implementing, and maintaining the proje@tconcepts. This cost estimate
should list current funding sources and describe the types drmollar amountsthat
funding the project will need as it progresses through the l#gcle, which may
include projections for multiple years.

0 Describe any predicted project risks and provide a preliminary plan for mitigating
those risks.

For projects withreporting requirements in accordance with OMB CirculaflA and
FAR Part 34.2 requiring altVMsystem, the business case should include EVM data
such as the EVM method selected and the type of EVM data that will be collected.
0 Identify all project stakelolders.

O«

O«

O«

A projects budget and schedule includes the money and time needed to administer the total
project, often calleddcradle to graved Because of this total lifecycle approach to project
management, the business case should also describe how youpjact will collect
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operational analysis data. Operational analysis data details pgstoject activities such as
how to address system performance issues and modificatioas well asthe cost of
maintaining the system through its expected life.

b. Analysis

To make a good justification for the project, senior leadership needs objective, quantifiable
information. To do this, the PM and project team perform several analyses and document
the process and results for each in the business case.

0 First, conduct acost-benefit analysis. This analysis compares the financial cost of
developing, implementing, and maintaining the concept against the predicted
benefits provided to the organization.

0 Next perform an affordability assessment. This assessment examines tfieancial
costs and benefits of a project derived from codtenefit analysis by analyzing them
in the context of theorganizatior® current and future funding. In other words, can
you afford it?

0 Finally, because manpower is a primary cost driver and gréatmpacts an
organizatior ability to achieve its strategic goals, the analysis contains a draft
manpower estimate report. This report describes the effect of implementing the
concept and addressing the gap in terms of which personnel are affected, tlhddor-
hours and additional skills required to develop and support the concept, and when in
the project lifecycle these personnel resources are required. Note that your
organization may require these analyses to be documented in separate deliverables
instead of included in the business case.

Costbenefit analysisinvolves three steps. First, identify all the elements that contribute to
the cost of a concept over its lifetime. This includes the financial, time, and personnel costs
to develop the concept though acquisition or manufacturing, implement the concept
through training or process rengineering, operate the concept, maintain the concept
through repairs or updates, and dispose of the concept when it no longer meets the need.
Next, identify the benets the organization will gain once the concept is developed and
implemented. Whenever possible, describe these benefits in quantifiable terms, such as
dollars saved, fewer hours spent, or less personnel required to perform a task. Finally,
compare the firancial, time, and personnel costs of implementing a concept to address a
gap against the quantified benefits of using the concept to address the gap. For a project to
be worth the investment, the benefit should ideally exceed the cost, but this is not ajwa

the case. Some projects, such as the U.S. space program, provide societal benefits that
justify the project despite its cost exceeding any financial benefits.

c. Cost Estimating
Accurately predicting the cost of a project is challenging. To help makea@te cost
predictions, a number of cost estimating techniques exist that approximate the financial

resources required to implement a project. These techniques include analogous cost
estimating, parametric cost estimating, relying on an exp&tudgment,and calculating
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exact cost. Cost estimating is explained in more detail in the Budget section of this
guidebook

To employ any of these techniques, the PM and team must identify a few basic project
parameters such as estimated project duratigrproject dements with associated costs

such as equipment, materials, facilities, servicesind training and estimated number of
project personnel and their wages. When documenting a cost estimate, include the rationale
for why and how a cost estimating technique&as applied, the calculations used and the
values input into those calculations, any assumptions or constraints applied, and the
outcome in dollars.

d. Cost

Whether it is the price of purchasing equipment, facilities, or personnel, cost should always
be measured in dollars. Benefits can include elements that are automatically measured in
dollars, such as a lower purchase price, and elements that are not automatically measured
in dollars, such as shorter processes, improved reputation, employee satisfactionpublic
welfare. The PM and team perform benefits forecasting to measure benefits in terms of
dollars, thereby providing a basis for comparing the dollar cost of obtaining benefits against
the dollar value of their positive effect. In benefits forecasty, identify the benefits, quantify
them, and estimate the effect of the benefits across future years.

When identifying theproject® benefits, determine what type of effect each benefit will have,
and then group benefits with similar effects together. &kt, to the extent possible, quantify
the benefits in terms of hours saved, dollars saved, or less personnel required to perform a
task. Then, forecast the positive effect of benefits across future years. Finally, compare
benefits against the cost of devalping the concepts that provide those benefits and trace
each benefit back to one or more of the organizati@strategic goals or mission.

Benefits can be described as either tangible or intangible. When a benefit can be measured,
or quantified, it is ®nsideredtangible. Lower investment cost and decreased labor hours

are two examples of tangible benefits. Tangible benefits typically involve acquiring, or
reducing, assets and personnel. Tangible benefits result in a concrete effect that can be
attributed directly to a cause. For example, a lower purchase price results from lower initial
investment costs.Intangible benefitsare difficult to quantify. Instead of reducing personnel,
intangible benefits enable personnel to perform more efficient{g.g.,increased morale or
better communicatior). While intangible benefits can contribute to a concrete effect, it is
difficult to clearly demonstrate that intangible benefits are the cause of a concrete effect.

Once the PM and team have identified and quantifietie project® benefits, they now have
the information necessary to forecast the effect of those benefits across future years. To
forecast a benefit, extend the benef® positive effect for the period of your analysis,
typically one, two, or four years. ién calculating a benefi extended effect, adjust the
prediction to account for several factors: (1) the decreased purchasing power of a dollar
each successive year, referred to as the tirelue of money (the time value of money
increases costs and deaases value of financial benefits); (2) operations and maintenance
or update costs that offset financial benefits; (3) the decreased number of times a benefit
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occurs each successive year, referred to as transaction or usage volume variance; and (4)
the lessening of a benefi positive effect over time, referred to as diminishing returns. The
following examples help clarify these factors further:

0 TimeValue of Moneylf inflation increases, then the purchasing power of a dollar
decreasediit takes more morey to buy the same items. Increasing costs offset
financial benefits and decrease the value of financial benefits.

0 Operations and Maintenance/Updates Costdf a purchased item requires periodic
maintenance by the manufacturer that is not included in thpurchase price, you
would increase the cost of the item to include maintenance costs. Increased costs
offset financial benefits.

0 Transaction or Usage Volume Varianck a benefit occurs five times the first year but
only occurs four times the second yeand three times the third year, you would
decrease the estimated benefit each year accordingly.

0 Diminishing Returns Systems perform better when they are new than after they have
some wear and tear after years of use, requiring you to decrease the psited
benefit each year accordingly.

Onceyou haveestimated total lifecycle cost and forecast the positive effect of the benefits
the project will provide in terms of dollars saved, compare the projéctost against its
benefits to determine if the prgect is worthwhile. If the project is determined to be
worthwhile andyoucan trace each benefit(or group of benefits with similar outcomesack
to one or more of the organizatio@® strategic goals or mission, this will solidify the
justification for the project.

A costbenefit analysis results in a simple determination of therganizatior ROI.0Returnd
means the quantified benef i td&meanstoexostook pt wi | |
developing the concept that provides those benefits. ROl expresskse comparison

between benefits and cost, or what the organization receives in return for investing in the
development of a concept.

e. Affordability Assessment

Anaffordability assessmentexpands on the cosbenefit analysis by examining the
comparison d costs to benefits over a specific period of time. By using data from the cost
benefit analysis, the total cost is calculated at the end of the period of time the affordability
assessment covers. As part of the affordability assessment, also determine whdring the
period of analysis the positive effect of a concegtbenefits will offset the cost of developing
the concept that provides those benefits. This is sometimes referred to as tfimeak-even
point6éor the gpayback periodo

Personnel resourcesManpower estimates are included in the business case and details

personnel requirements for the concept for every fiscal year the ender will implement the
concept. It estimates the number of both Federal and commercial personnel required to
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provide traning for, operate, and maintain the concept after it has transitioned from the
project team that developed it to the endiser who implements it. The manpower estimate
should detail the skill types and number of futime equivalent positions for each skiltype
required each year. Additionally, detail the assumptions and cesttimating relationships
used to calculate these estimates.

Figure23: The Business Case

(Format differs by agency)
« Statementof Need
Analysis of Alternatives
Goals and Performance Parameters

* Approval of the business ¢
* Total Lifecycle Cost Estimate

case initiates the project
Risk and Mitigation

Project Performance
Project Stakeholders

Cost/Benefit Affordability Manpower
Analysis Estimate Estimate

Cost Benefits
Estimating Bl Forecasting

* |s the benefitor value worth the cost?
* Isthe conceptaffordable?
* Does the concept require manpower adjustments?

3. Project LifeCycle Processes

The following section includes thgeneric processes and functions that are applied at
different times throughout the entire project lifeycle and characterize the tasks,
deliverables, milestones, procedureand process of project management.

a. Project KickOff

Before the PM and projecteam can make progress in planning the project, they hold a kick
off meeting to outline the goals of the project and the expectations of the project sponsar
well asto assign roles and resources to the project. They will also create a higbel

schedue for the tasks and deliverables of the project. Important outcomes of a project kick
off include three key documents that, once approved, set the parameters for your project
and guide detailed planning. These key documents are the Project Charter, thefsx
Statement, and the Team Charter.
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The Project Charter states the projed® objectives, identifies success measures, and gives
you the authority to begin the actual project work. It should reference the decisions and
outcomes of the Concept Definitioigate review. The Scope Statement contains a narrative
description of what project work needs to get done. The Team Charter provides information
regarding rules and standards for members of the project team.

The Project Charter built on information in the business case, is a very important planning
document because it initiates the project in the context of assembling the PM and the
project team. The PM will likely write the charter or at least contribute to it. Begin fPreject
Charter with a brief staement of the project purpose linking the project to the agencs
mission and strategic plan. In other words, why are you undertaking this project? Then,
provide greater detail about the purpose of the project in the project objectives. Whatyatm
want to accomplish? With each objective, state its criteria for success. How will you know
you have met your objectives? State the requirements, as known aatlipoint. Restate the
highdevel requirements from the business case, revising them if necessanyiew ofany
changes since its approval.

For the next section, write a description of the project. Describe the products or services that
the project will provide. Since it is early in the project, this description will also be at a high
level. However, inltide as much detail as possible because future project activities will be
based on this information. Include a list of risks identified to date along with any project
assumptions, dependencies, and constraints. These risks should be addressed in the
contex of project costs and schedule and performance parameters. List project milestones
and specify their due dates to help outline the project schedule. Also include a summary of
the projeci® budget, which you can obtain from the proje@tsponsor or the fimnce office.

Be sure to include the projeds approval requirements. You can determine this information
by asking questions likep/NVhat does project success look lik& and dWho determines if the
project was successfu?é

Insert a section about the projecmanager, addressing the PMs authority and responsibility

on the project. Finally, end the charter with a section for authorizations. The signatures of
the authorizers empower you to start the work of the project.

Project Manager 6s Gui debook 78



Figure24: TheProject Charter

The Project Charter becomes the “contract” between
the PM, project team, and senior stakeholders

Contents

* Project purpose

* Objectives and success criteria

* High-level requirements

* High-level project description
and characteristics

* |dentified risks

* Summary milestone schedule

* Summary budget

* Project approval requirements

* PM’s information

* Authorizations

* Team members sign during kick-off meeting

b. Scope Statement

The Scope Statement is a narrative description of the projé&scope, or what needs to be

accomplished on the projectlt is important to create this document early in the liteycle

because it contributes to other planing processesOnce developed, the Scope Statement

provides a baseline for decisions made lateAlso, by def i nisscgpeithelpstopr oj e c 1
develop and confirm understanding among stakeholders of the projé&boundaries.

The Scope Statement bgins with a detailed description of the projed& work. This

description should include the requirements of any products that will be acquired, modified,
or developed to meet the customds needs. Next, clearly state the usé& acceptance

criteria for allproducts. How will the user determine if the delivered product is satisfactory?
Using theSpecific, MeasurableAttainable, Relevantand TimeRelated(SMART method to
write the acceptance criteria will ensure success is measureabkdditional informatian on
using SMART is included in Section@ guidebook

Include a list of project deliverables. A deliverable can be a piece of equipment, a report, or
even training. Continue defining the boundaries of the project. If any exclusions, or work not
to be included, have been identified, ensure they are clearly stated as out of scope.

Be sure to include any known technical, cost, and schedule constraints in the Scope
Statement. Determining these constraints can help recognize competing demands for
resolution. Constraints on the project might be related to funding, time, human resources,
quality, technology available, or other areas. Include any assumptions made while planning
for the project in the Scope Statement. Project assumptions are statements that are
accepted as true that may impact the project. Lastly, list any dependencies that exist on the
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project. For example, otime completion of the first phase of construction depends on the
architect providing blueprints by the specified date.

It takes practice to write a comprehensive Scope Statement, and it is important that the PM
and team get the Scope Statement right as it defines the boundaries of the project.

Figure25: The Scope Statement

The Scope Statement describes the work to be
accomplished on the project

Contents
* Product

o Scope description
o Users’ acceptance criteria*

* Project
o Deliverables
o Exclusions
o Constraints
o)
0

Assumptions
Dependencies

* How will the user determine if the delivered product
is satisfactory?

c. Kick-Off Meeting

The project kickoff meeting is one of the first meetings in the Concept Planning phase of the
project. There is a lot to cover in the meeting, so allow sufficient time. Many important
decisions must be made during this meeting, so it is vital that those with the authgrib

make decisions attend the kicloff. Do not hold the meeting until the PM, project team, the
project sponsor, the customer, and representatives from all departments participating in
and impacted by the project are able to attend.

Clearly state the olectives of the kickoff meeting on the agenda so that all attendees know
what needs to be accomplished. The objective of the kiokf meeting is to establish project
goals and expectations, assign roles and responsibilities, and create a highel schedue

for the tasks and deliverables. It is also the perfect opportunity for the PM to begin building
a team that is motivated for success. To help accomplish all of this during the kafk
meeting, the attendees will review, update, and approve the Projé&tiharter and Scope
Statement. Also, the kicloff meeting is where the team creates a Team Charter. Finally,
during this meeting,the project obtains all necessary document approvals from senior
leadership to move forward with the work of the project. Thelltawing discusses how to
review and approve these three key documents dag the project kickoff meeting.
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In preparation for an effective kicloff meeting, send the draft Project Charter to all
participants along with their meeting invitations. When reawing the Project Charter in the
meeting, briefly outline the purpose of the project and discuss the projé&bbjectives and
success criteria. Encourage all attendees, especially the customer and project sponsor, to
participate in this discussion as the gup validates the success measures outlined in the
Project CharterFollow these guidelines during the kickff meeting:

0 As needed, review and validate the higlkvel requirements, project description, and
product characteristics. Knowing that changes vbccur as the project progresses,
the goal is to clarify what is known at this point. Later in the project, trace the
project® requirements back to this higHevel list.

0 Discuss any identified risks and the risk tolerance threshold for the project.
Identifying possible risks is the first step in risknanagement planning for the project.

0 Review the summary list of milestones and deliverables. This list will be used later in
the planning process to create a breakdown of the work to be performed.

0 Reviewthe budget information with the sponsagrand verify that the funds are
available.

0 Validate the approval requirements for the project with the sponsor and the
customers in attendance.
0 Finally, ensure that team members have

responsibilities and the level of authority.

When the group finishes reviewing, validating, and approving the Project Charter, all team
members sign it to show their agreement. With the signature of the sponsor, the approved
Project Charter becomes an agement between the sponsor and the project team to
complete the work of the project.

ScopeStatement. Following the same process used to review the charter, review the Scope
Statement with the team. With the key stakeholders in the room, this is the psst time to
validate that the Scope Statement correctly identifies all stakeholders. Confirm that all agree
to the description of the projed® work. Review key milestone dates, the resources that will
be employed, and the methods those resources will use complete the work. Then, confirm
the overall impacts and goals of the project. Revise the Scope Statement if needed so that
the answers to these questions reflect the agreement of the members of the team. From
this point forward, the scope of the proje will be managed. But it is this version of the
statement, agreed upon at the beginning of the project, that is used as a basis for scepe
related decisions as the project continues.

d. Team Charter

TheTeam Charter, or operating agreement, documents hovhe team will work together.
There is no required format or content for the Team Charter, but it should include the
procedures for making team decisions. This should include identifying altieaker for times
the team is unable to reach consensus. Includ@formation related to how and when team
meetings will be conducted and a communication plan for ensuring all team members are
aware of ongoing discussions and decisions as they are made. Though the Team Charter
can be created at any time during the projecit is not usually created before the project
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kick-off. The earlier it is created, the earlier members of the team can begin working
effectively toward meeting their goals. The PM can create the Team Charter with the project
sponsor and present the finised document to the other team members. Alternately, all
identified members of the team can create it together. Getting input from team members
generally increases their buyn and support of the Team Charter. When the Team Charter is
complete, all membersof the team sign it, signifying agreement to abide by its provisions.

Figure26: The Team Charter

v Team operations, standards,
and rules

v’ Decision-making procedures

v Meeting guidelines

v' Communication practices

Team
Charter

The Team Charter is usually created:

* With input from other team members

Product Support . . .
Specialist * During, or soon after, the kick-off meeting

e. Tasks, Deliverablesand Milestones

All project lifecycle phases contain associated tasks and deliverables. The phases of the
life-cycle are divided by milestones or gates which serve as the logical breakpoints in the life
cycle.

Tasksare activities that support the project.

Deliverablesare tangible work products that result from the tasks.

Milestonesare significant eventsm the project, such as the completion of a
deliverable, or a decision (gate) review of phase everitgat are noted as such in the
overall project plan.

O¢ O¢ O«

f. Gate Reviews

Projects move through each phase in the project lfgcle by passing through gates ahe
conclusion of each phase as shown below in Figu2&. Gate reviews allow stakeholders to
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review what has been done in the past phase, make decisions based on that review, and
plan and direct the work scheduled to happen in the next phase.

Gate reviewsdetermine the following

Will the project move ahead as planned

WIll discrepancies be fixed and then the project can move ahead
Will discrepancies be fixed and then another gate review must ocGur
Will the scope change as a result of the gate reviéw

e S

A designated governance body leads the gate reviews and may include agency leadership
from various offices, including the acquisition and financial offices, the program manager,
the business owneyand other critical stakeholders. Membership should vatyy the

criticality of the project to the agency mission.

In the gate review, the governance body is provided with the documents and deliverables
that will be used to evaluate whether the project has met the agreed upon criteria to
proceed. These criteriget the conditions to be met for exiting the past phase and entering
the next phase, thus often referred to asxit and entrance criteria. The gate review will also
surface issues and questions that relate to managing project coshd schedule and scope
risk as well asensure that the project continues tdoth meet its purpose and address
identified needs. Gate reviews should be concluded with a decision memorandum
documenting all decisions made, including the criteriand tasks and deliverables expected
in the next phase.

Represented by traffic lights, gate reviews determine whether the project should stop,
proceed with conditionsor move into the next project lifeycle phase Figure27 contains
key questions that should be alsed in each gate review.

Figure27: Gate Reviews

Is the business need justified? Does the solution meet requirements? Is the solution still efficient?
Are requirements established? Is the solution ready for Has the solution provided the goods
implementation? and services it intended?

Is the team ready for project planning?

\Y4 V
S Concept ; Operations and Project
Concept Definition Planning Development l Implementation Maintenance Gloseout
Is the project plan acceptable? Has the solution been effectively Has the solution satisfied all
deployed? requirements?
Are resources available?
Is the product support in place? Are outcomes and lessons learned
Is the team prepared for an acquisition? documents?
Is the project ready to move forward?
Have other alternatives been considered? Is the team ready for reassignment?
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Best Practice.Although formal personnel performance reviews usually happen annually in
the FederalGovernment, gate reviews provide an ideal opportunity to review individuahm
membergperformance in that phase and provide feedback on what they did well and what
they could improve upon moving into the next phase. Organizations that continuously seek
to improvewill conduct such sessions multiple times during the course oflang project.

g. Software Development

Two basic software/IT development strategies exist: Waterfall and Agile (modular). With
waterfall or singlestep, the solution moves through the development cycle once. In other
words, the acquisition, development, ashdeployment of the entire system occur in a series
of progressive singular efforts. This strategy works best for software acquisition projects
where the requirements are understood, defined, supported by precedent, stable, and low
risk.

Agileis a develgpment methodology in which requirements and solutions evolve through
collaboration between seHorganizing, crosgunctional teams. It promotes transparency,
adaptive planning, evolutionary development, early delivery, continuous improvement, and
encourages rapid and flexible response to change. According to the Manifesto Aagile
Software Development, thé\gilemethodology values:

Individuals and interactions over processes and togls
Working software over comprehensive documentatipn
Customer collaboraibn over contract negotiationand
Responding to change over following a plan

O« O¢ O¢ O«

Multiple Agileapproaches exist including Adaptive software developmewtgileunified

process, Kanban, Scrum, and many others. Both the U.S. Digital Services Playbook and the
TechFAR point té\gileas a best practice in software development projects. As part of the
acquisition processAgileis different than traditional development approaches, as depicted

in the figure below.
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Figure28: Traditional &. Agile Software Development (TechFAR)

Traditional Software Development Agile Software Development

*Program identifies need - includes Government
- Product Owner and other Government stakeholders
*Program identifies need - includes Government lezd

o o ) «IPT formation - includes all stakeholders in the process
and other Government stakeholders

{contracting, program, legal, etc.}
«IPT formation - includes zll stzkeholders in the process

*Product Vision - lists the high-level vision of the
{contracting, program, legal, etc.)

: functionality of the system {see Section C); similar to 3
*Detailed Requirements - if not using performance- Statement of Objectives

based contracting, technical and system requirements «Product Road Map - maps out the high level
- aPs e ' eve

requirements for the system, i.e,, compatibility
restrictions, 24/7 availability, etc.

Post-Award Post-Award

*User Stories - identilies desired segments of
functionality and the 'definition of done'; i1s based on

are detailed in the solicitztion {Requirements
Traceability Matrix is also provided)

*Releases - software is delivered at the end of 2 long, system-level functionality
tp >
eLinear Approach - design, development, and testing
vsually happens in a linear fashion. Customer is

linear developme X )
VER *Release Planning - plans software release schedule

oSprints - turns user slories into implementzble code;
includes testing and product owner/customer feedback

typically involved 2t the end of the phases, M.
’ against user story

*Performance Measurement - contractor held to

) . *Releases - groups deployable code from sprnnts Lo form
standards determined pre-award

software releases

*Performance Measurement - documents contractor
performance throughout each sprint and relezsse, e.g
bug defect rates, length of throughput time compared
1o contractor estimates, speed of ime to value, etg,

Most Agiledevelopment methods break the tasks into small increments with minimal
planning and do not directly involve lonterm planning. Iterations or sprints are short time
frames that typically last from ondo four weeks. Each iteration/sprint involves a cross
functional team working in all functions: planning, requirements analysis, design, coding,
unit testing, and acceptance testing. At the end of the iteration/spring working product is
demonstrated tostakeholders. This minimizes overall risk and allows the project to adapt to
changes quickly. An iteration might not add enough functionality to warrant a market
release, but the goal is to have an available release (with minimal bugs) at the end of each
iteration. Multiple iterations/sprints might be required to release a product or new features.

The Agileapproach satisfies the customer through early and continuous delivery of valuable

software. The approach offers a high success rate because work isngeted early and is
ongoing in the process. As noted in the U.S.
Omini mum viable productd (MVP) that solves a
than three months from the beginning of the projecy si ng a ©6bet ad or o6test
needed. 0O
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Thefigure below depicts a typicaAgileprocess. With anAgilesoftware development

process, the Product Vision feeds into the product backlog, which contains a prioritized list
of user stories (technical fustionality for the system). The sprint backlog contains user
stories that have been reviewed, scrubbed, and selected by the team to be worked on during
a sprint. The B4 week sprint cycle turns user stories into implementable and shippable

code. This codas ready for production, but is usually held or bundled into a larger software
release.

Figure29: Typical Agile Process

OIT Project Project
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Subject Matter Scrum Development
Experts Master Team
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Release Backlog Iteration (Sprint) Working increment
Backlog of the software

h. Frequently Used Project Management Documents

Effectively managing the project lifeycle requires planmg and documentation. The

following documents or topic areas should be developed early in the project, ahdy

should bereviewed frequently during project execution. Project documentation should be
tailored to the size and complexity of the project. Lazgcomplex projecs will have more if

not all of the following documents, while smaller projects will have a lesser set,
commensurate with the level of project risk and stakeholder engagement. Formats for these
various documents are not included in thiguidebookto avoid conflict with agencypecific
documentation requirements. Confer with your agency acquisition and project management
offices to obtain formats for your project and product documentation.
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Table7: Common Project Daementation

Document

What it Includes

Project Management Plan

Sometimes called the Acquisition Strategy. Comprises
the overall technical and business management
approach for the project and may contain the content o
all the proceeding plans and documents.

Project Charter

0 Project Purpose (Linked
Mission/Strategic Plan)

0 Objectives and Success Criteria

0 Highlevel Requirements

0 HighlLevel Project Description/Product
Characteristics

0 Identified Risks

0 Milestone Schedule Summary

0 Budget Summary

0 Progct Approval Requirements

0 Project Manager Contact Information

0 Authorization/Signatures

Acquisition Plan

A document required by FAR Part 7.1 for certain types
procurement actions.

Work Breakdown Structure (WBS) and
WBS Dictionary

0 Breaks the project inb discreet tasks that have time
and resources associated for being able to measure
work.

The WBS Dictionary defines the scope and
deliverables, contains associated activities, and list
milestones to assess progress

O«

Integrated Master Plan

Hierarchy of eent-based tasks and significant
accomplishments required to move through gate
reviews/milestones.

Integrated Master Schedule

Timebased schedule containing the networked,
scheduled tasks necessary to ensure successful projec
execution.

Stakeholder Plan

Communications Management Plan

Identifies key project stakeholders.
0 Which stakeholder receives the communication
(e.g., the customer)

0 What information is communicated (e.g., a status
report)
0 How often communication will occur (e.g., monthly)
0 How informaton will be sent (e.g., via meeting,-e
mail)
0 Who on the project team is responsible for
communication (e.g., project manager)
Risk Management Plan 0 Risk Registe Prioritized list of all identified project
risks
0 Risk Toleranced The established level of sk
stakeholders are willing to accept
0 Risk Response Pla® Matches a response strategy
(accept, transfer, avoid, mitigate) to each risk
documented in the risk register
Project Manager 6s Gui debook 87



Document What it Includes

Quality Management Plan Identifies the criteria used to:

0 Evaluate quality, including ppduct and project
requirements, quality standards that apply to the
project, and the metrics used to measure quality
Compare performance against requirements and
standards

On performancebased acquisitions, the contractor
is responsible for developing a @ality Assurance
Plan (QAP)

(@]

(@]

Test and Evaluation Plan Includes details for tests and performance measures
that the project must achieve to move to the next phase

Quality Assurance Surveillance Plan | Created by:

(QASP) 0 Government when included in performare-
based acquisitions

0 Offerors when submitted with proposadr by the
Government in respons

Details:

What Government will manage

Who will conduct monitoring

How performance will be assessed
Acceptance criteria

Remedies for unacceptatd performance

O¢« O« O« O« O«

Change Management Plan Describes how the project team will identify, track, and
respond to changes.

Product Support Plan Defines the lifecycle support that will be needed for
product developed.

4. Systems Engineering

Systems engineerings the aspect of project management through which the project
manager and project team iteratively determine what the solution, or system, will be,
evaluate the system iteratively as it is designed and developed to ensure it meets
requirements, and documenthe iterative development of the system (configuration
management). Systems engineering is an interdisciplinary process encompassing the entire
technical effort to evolve and verify an integrated, balanced set of system, people, and
process solutions thatsatisfy customer needs.

Systems engineering activities and outcomes interact with most project management
decisions and actions throughout the project lifeycle. SE is integral to other functional
areas such as test and evaluation, lifeycle logistics cost estimation, manufacturingand
information technology. The end goal of SEasbalanced systems designgelivered within
cost and schedule constraints. Getting to a balanced system design requires making trade
off decisions among technical performare, cost and schedule constraints.
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a. Developmental or Commercial

If a project strategy is tailored toward using @OTSsolution, the majority of the SE activity

has already been done by the product developer or manufacturer. In this case, the project

teaeamds SE role will be to review the system pro
ensure its design meets solution requirements. However, if the project strategy is tailored
toward a solution that requires sulemapplongment al
SE and technical management processes will increase proportionally with the level of

technical risk of the project. In this case, the product developer will continue to do the

majority of the actual SE activities, but the project team Mneed to understand the

devel operds process fully and assess the tech
while managng that technical effort toensure it meets system requirements. The primary

methods the project team employs to assessthede | oper s SE activities

0 Convening technical reviews throughout the lifeycle

0 Conducting Governmentsponsored tests of developmental system®r conducing
audits of the devel oper 8s -dfftheshalfeygtemghen acq
and

0 Employing quality control and assurance activities

Figure30: Systems Engineering and the Product Li&ycle
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b. Systems Engineering Plan

The purpose of the Systems Engineering Plan (SEP) is to guide development,
communication, andmanagement of the overalSEapproach that guides all technical

activities of the program. The SEP documents key technical risks, processes, resources,
metrics, SE products, and completed and scheduled SE activities. The SEP also details the
timing and ciiteria for the conduct of technical reviews. The SEP is a living document that
should be updated as needed to reflect the
and current status. Topics the SEP may address include:

Development planning

Technicalreviews

Design tradeoff decisions and history
Technical risk and opportunity management
Technical performance measures and metrics
Configuration management

Modeling and simulation use

Manufacturing and producibility

Software management

Reliability, maintanability, supportability
Value engineering

System security

Opensystem architecture

Environmental, safetyand occupational health
Item-unique identification

Electronic spectrum impact

Test and evaluation

O¢C O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O¢ O« O¢ O« O« O¢ O«

SE Activities in the Lif€ycle. Systems engineang occurs throughout the project. The
solution design aspect of systems engineering occurs during the Concept Definition and
Concept Planning phases of the project IHeycle. The solution development aspect &E
occurs during the Development phase of ghproject lifecycle. Most of the test and
evaluation aspect ofSEoccurs during the Development and Implementation phases of the
project lifecycle. TheSEdecisions made in earlier project phases continue to affect the
system and the enduser through theOperations and Maintenance phase.

c. Technical Reviews

Periodically, the project manager and the developer conduct technical design reviews to
evaluate SEdecisions and outcomes and assess the technical progress of the project in
terms of solution designand development. Technical reviews also verify that design
decisions and outcomes continue to meet solution requirements, customer needs, and
product support constraints that describe the resources available to the customer for
operating and maintaining he system. The following outline common technical reviews used
in SE:
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0 System Requirements Review (SRRhe SRR is a muHilisciplined technical review
to ensure that the developer is ready to proceed withe initial system design. This
review assesses whether the system requirements reflect the selected solution. Al
system requirements as derived from the documented set of detailed requirements
or performance parameters should be defined and consistent witost, schedule,
risk, and other system constraintas well aswith enduser expectations.SRR is
usually performed in the later portion of the Concept Planning phase.

0 Preliminary Design ReviePDR) The PDR ensures the preliminary design and basic

system architecture are complete and that there is technical confidence the selected

solution can be satisfied within cost and schedule goals. The PDR provides the

acquisition community, end user, ad other stakeholders with an opportunity to

understand the trade studies conducted during the preliminary design and thus
confirm that design decisions are consi ste
schedule needs. The PDR is conducted early in the Deysteent phase.

0 Critical Design Review (CDRi)he CDR provides the acquisition community with
evidence that the system, down to the lowest system element level, has a reasonable
expectation of satisfying the flHup system performance requirements within current
cost and schedule constraints. The CDR establishes the initial product baseline for
the system and its constituent system elements. It also establishes requirements and
system interfaces for enabling sysim elements such as support equipment, training
systens, maintenance, and data systems. The CDR occurs in the later stages of
Development when initial fulup prototypes of the system can be assessed.

O«

Test Readiness Reviewl he TRR is a muHilisciplinedtechnical review designed to
ensure that the subsystem or system under review is ready to proceed into formal
testing. The TRR assesses test objectives, test methods and procedures, scope of
tests, and safety and it confirms that required test resources ave been properly
identified and coordinated to support planned tests.

0 System Verification Review (SVR)he SVR is the technical assessment point at
which the actual system that will closely reflect the prodt to be fielded to endusers
is verified to meet operational requirements. The SVR occurs near the end of the
Development phase and in the early Implementation phase before and during any
operational testing is conducted on the product. It serves as thechnical review
function if design changes are required as a result of operational testing but before
full-rate production of the product.

O«

Production Readiness Review (PRRhe PRR determines whether the stem design
is ready for production and whether the developer has accomplished adequate
production planning for entering production. This includes ensuring a robust design
of manufacturing processes that will produce relatively defectifeee systems off he
production line. The PRR occurs just before futlte production in the

Implementation phase.
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0 In-Service Review (ISRThe ISR is a mulilisciplined assessment to characterize the
in-service health of thefielded product and its enabling system elements (training,
user manuals, documentation, product support, etc.). The ISR provides feedback to
the programmanageron how well the system is delivering the capability to the end
user, with acceptable operatinal performance. Multiple ISRs would occur during the
Operations and Support phase of the project.

d. The Systems Engineering Process

The steps in the systems engineering process include:
0 Step 1 Define systemlevel requirements(the same activity as estalishing high
level requirements in the Concept Definition phase

0 Step 2 Define itemlevel requirements, andStep 3, determine system designoccur
during the Concept Planning phase. The two steps are performed iteratively to
determine the systend design.

Step 2is the same activity as deconstructing higlevel requirements into discreet,
detailed requirements. As part of the systems engineering process, you assign each
discreet, detailed requirement to a system function or component.

In Step 3, you use these discreet requirements to determine your system design
through a series of tradeoffs similar to how you conducted amoAto identify the
preferred solution approach. You explore, analyze, and test different system designs
until you achieve aroverall design that meets systentevel requirements and is a
balanced systems design.

0 Bottomup Review Once you think you have a system design that meets all your
discreet, detailed requirements, you assess your design from the bottom up by
answering thequestion, Da@s the way my system design meets lowevel
requirements support meeting higheftevel requirement® dén other words, while an

ai r p lingdividua garts may meet their allocated requirements individually, will the
plane actually fly when H the parts are put together? If the current design does not
achieve systerdevel requirements, you repeat the process beginning in Step 2 by
doublechecking your requirements and how you deconstructed them.

O«

Step 4. System production starts in the Devepment phase and continues early in

the Implementation phase of the project lifeycle. In system production, the

developer builds and produces multiple quantities of the system and/or system

components to meet requirements. Early production items are pnaced in the

Devel opment phase to test out the manufact
assemblyline as well as to produce a small number of productieepresentative

items for operational testing.
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0 Step 5. Systemverification occurs whenthe developer orthe Governmentconducts
test and evaluation to verify that the system meets requirements. Lil&eps 2 and 3,
Steps 4 and 5 occur near simultaneously in an iterative cycle.

0 Step 6. System Validation occurs at the end of Development and, for more complex
systems, the beginning of the Implementation phase. In system validation, the end
user conducts test and evaluation to validate that the system meets efuder needs.
For some types of products, verification and validation occur simultaneously.

O«

Step 7. Sydem integration occurs in the Implementation phase. In system
integration, the developed, verified, and validated system is installed or fielded into
the enduser's operational environment. This would also include fielding the typical
product support packaye of spare parts, maintenance equipment, training for
operators and maintainers, facilitiesand any other services required to support the
product and the enduser.

0 Finally, Step 8 Transitionoccurs when full ownership of the system changes from the
developer who built the system to the customer who will operate and maintain the
system. Transition can also refer to the transition from one step in the systems
engineering process to the nexte.g, from system design to system development

Figure31: Steps in the System Engineering Process
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Figure32: The Systems Engineering "V"
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e. Systems Engineering and Product Support

One of the most valuable aspects of performing systems engineeringreduct support: the
personnel, equipment, proceduresand supply chain the customer requires to maintain the
system after Implementation and throughout its useful life. Product support includes (1)
designing the product with its supportability in mind; (2) planrgrthe support process for
when the product is transitioned to the endiser; and (3) executing that support plan in the
Operations and Maintenance phase. Product support impacts acquisition because
supportability elements, such as maintenance plans, supptpain management, training
and replacement parts must be designed, planned foand acquired just like the
components obtained to design and develop the system.

Throughout the Development phase and during the early part of the Implementation phase,
product support considerations argegarded as a designperformance parameterand are
designed into the system. Product support planning also occurs at this time to determine
how the customer will execute the product support plan during the Operations and
Maintenance phase. Once the system enters this last phase, the customer executes the
product support plan, and the plan may be adjusted later based on customer feedback.

Product support requirements significantly constrain systems engineering. A system, no
matter how welldesigned, is useless if the customer does not have the resources to operate
and maintain it. Because supportability so significantly constrains solution design, systems
engineering activities and product support planning often are performed the same time.
More resources invested early in a supportable design aadsiable support plan result in
lower overall lifecycle cost. When considering total lifeycle costs, the majority of those

costs occur in the Operations and Maintenance phase. dlend goal of SE activities in
product support are to field a product to the end user that svailableand ready to perform
when called upon and isaffordable.
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Figure33: Systems Engineering and Product Support
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f. Systems Engirering and Test and Evaluation

A critical element of systems engineering is conducting test and evaluation activiti€&E
verifies systems engineering decisions by comparing solution design and prototypes against
requirements and enduser needs. IfT&Ereveals a concern that results in a change to
solution design, that change must carry through to product support. Additionali&E

provides data required to make informed project management decisions, such as impacts
on schedule and budget that result frondesign changes. FinallyT&Ecan also reveal

product support concerns that you resolve through systems engineering by changing the
solution design accordingly.
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Figure34: Systems Engineering and Test and Evaluation
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g. Commercid Offthe-Shelf (COTS) Items

The PM and Systems Engineer should consider the following dur8tgactivities when

evaluating use ofCOTSroducts:

0 The intended produciuse environment and the extent to which this environment
differs from (or is similar t) the commercial use environment

0 Human systems integration, documentation, security, hardware/software integrity,

reliability risk, operational environment, and corrosion susceptibility/risk

Planning for lifecycle activities, including sustainment, quply chain risks,

obsolescence, and disposal

Developing relationships with vendors for loAgrm availability of the product

Supportability, if vendor or marketplace changes ocgur

Test and evaluation of COTS items, including early identification of srmg,

functionality testing and usability assessments

Protecting intellectual property rights by being aware of pertinent intellectual property

right issues associated with commercial items acquisitions, especially with the

acquisition of commercial safvare products

Preference for open source items;

Ability to modify or interface COTS software with other softwaegen if Government

generated or owneg¢land

O« O¢ O¢ O« O«

O¢ O«
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0 Ability to have insight into the SE process used to design the item, its configuration
management and the features and functions of upgrades and changes

h. A Balanced Design

The most significant benefit of performing systems engineering idalanced system design.
A balanced system design is one that gives each desigonsideration equal importane and
results in a design decision that reflects all design considerations optimally.

Systems engineering achieves a balanced system design by integrating solution
performance requirements and design considerations and constraintuch as product
suppott, technology limitations, usability, and project schedule and budget, into all design
decisions. This is often accomplished through a series wade-off decisions, which add or
remove system attributes in support of one consideration or constraint ovearaher. An
unbalancedsystem design emphasizes one design consideration to the detriment of
another, increasing cost and schedule or reducing overall utility to the easler.

Figure35: Balanced System Design

Balanced Systems Design Unbalanced Systems Design
* Gives all design considerations equal * Emphasizes some design considerations
importance to the detriment of other considerations
Consideration1 Consideration 3 Sd\ed"‘\e
Consideration2 Consideration4 hno\o‘?:\'
(rnanc® Tec
Trade-offs A Trade-offs Usa(\)o'\\'\w

|

Design Decision ‘l'

: . Unbalanced Design
All design decisions integrate:

* Performance Favors: At the expense of:
requirements « Affordability * Performance
* Design constraints + Performance and + Usability
o Product support affordability * Technology
o Technology limitations * Performance and and schedule
o Usability usability
o Schedule
o Budget
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i. Value Engineerig

Value Engineering (VE) has been used by the Federal Government and industry since the
early 1960s. TheOMBCircular No. AL31 implements VE in all Federal agencies and is part
of the Office of Federal Procurement Policy (OFPP) Act as updated in PubiicRl-111-350

in 2011. The law and the circular make VE mandatory across the Government.

VE is not engineering in the technical design context. Also referred to as Value Methodology
(VM), it is a systematic and structured approach for improving projegisoducts, and
processes. VM is used to analyze and improve manufacturing products and processes,
design and construction projects, and business and administrative processes. VM is a
practice that is distinguished from other management techniques by threéeenents: (1) the
analysis of functions; (2) uses a muHiisciplinary team approach; and (3) the VE Job Plan
step-by-step approach that achieves results.

Value is the reliable performance of functions to meet customer needs at the lowest overall
cost, and it can be calculated asuch: Value = Function/CostFunctionis what the product

or service is supposed to do; an@ostis the expenditure needed to create it.

VM helps achieve an optimum balance between function, performance, quality, safety, and
cost. The proper balance results in the maximum value for the project. The VM foll@#®s/E

| nt er n & standam plb plas(illustrated below), which consists of eight steps:

1. Orientation Identify and prioritize the issuesdraft the scope and objectives
establish evaluation factorsand assemble the study team.

2. Information. Gather information to better understand the project.

3. FunctionAnalysis Analyze the project to understand and cldyi the required
functions.

4. Creative Generate ideas on all the possible ways to accomplish the required
functions.

5. Evaluation Synthesize ideas and conceptsnd select those that are feasible for
development into specific value improvements.

6. Developmen. Select and prepare thebestdalternative(s) for improving value.

7. Presentation Present the value recommendation to the project stakeholders.

8. Implementation Report and monitor progress of the implemented proposal.
The best results are achieved by multi-disciplined team with experience and expertise

relevant to the project being studied. A certified value facilitator or specialsay lead the
team to ensure theValue Methodologys properly followed
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There is also an important contractual element to VE. The FAR in parts 48 and 52 mandate
the inclusion of a VE clause in man@overnmentcontracts. This clause incentivizes industry
enhance

t o

Figure36: Value Engineering (VE) Job Plan
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of the cost savings generated from Value Engineering Change Proposals (VECP).

Onentaton Information i:salys is Creative Evaluation Development Presentation Implementation
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Establish Discourage Conduct Life- Prepare Brief
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lssues Refine Scope Relatonships Altemative Champions Implementation Progress
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1 Disadvantages
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Evaluation Best Rank ldeas Follow Up
Factors Opportunites
Determine Further Refine S::::‘:ge:
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Collect Data
Prepare for
Value Study

5. LifeCycle Logistics

When you consider the total cost of owning aguiuct for its entire useful life and dissect
that cost into development (if not a COTS product), purchasiagd operations and

ma i

Project

ntenance,

Manager 0s

t he

Gui

maj ority

of

debook

a

product 0s
to accomplish organizational goals andbjectives. What can the PM and project team do to
keep the product available to the user longer, at an affordable cost, and also reduce its total
cost of ownership? By employing sound li#gycle logistics principleBt hat 6 s

how.
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Life-cycle logistics, somémes referred to as integrated logistics support (ILS) or more

recentlyas product support includes the infrastructure and funds needed to maintain the

system in an operational state after the Implementation phase and throughout the systém

expected usdul life in the Operations and Maintenance phase. How much infrastructure,

manpower, and supplies the customer will need to maintain the system is determined by

how often the system or its components become naperational and by how easy the

systemoritsc omponents are to return to an operatior
Also pertinent ishow the customer allocates supportability resources. The ability of a system

over time to fulfill its intended use or purpose is callegroduct readiness

The customer can choose to allocate more resources early in the design of the system to
develop a very reliable system, thereby lowering the cost of maintaining the system
throughout its useful life. Alternatively, the customer may not have the resourdesdevelop
a more reliable system immediately and may choose to allocate less resources early to
develop a less reliable system, thereby distributing the financial burden later across the
systenm® useful life in the form of maintenance costs. A best pract is obviously to invest in
a more reliable system designearlpn, i f thatds affordabl e.

Figure37: The Cost of Designinth Supportability

- Concept _ Operationsand Project
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a. Integrated Product Support

Product support considerations take an early look at thespects of supporting the

implemented system in the operational environment upfront when designing the system.

These considerations are often described using a list of integrated product support (IPS)

elements. IPS elements are so called because they eaictiluence the other elements as

wel | as how they are i ntTeegRS@lengedtsinclndeco a pr oduc
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Sustainment engineerings the selection of components or functions that promote
longevity in the system when determining the systémdesgn. Reliability is designed
into the system to reduce the cost and frequency of maintenance activities. Systems
engineers, in collaboration with the product support specialist, should consider
sustainmentengineering options continuously while designingé system.

(@]

Maintenance planning and managementNo matter how weldesigned a system is, it
will require maintenance and repair. During system design, systems engineers work
with the personnel who perform maintenance activities to identify and keep traok
what types of maintenance tasks are needed and when they should be performed to
keep the system operational. The more complex maintenance is, the more money,
manpower, and time it costs the customer to plan for and implement maintenance
activities. Sysems engineers should, to the extent possible, design a system that
supports simple maintenance actions, reducing the frequency and complexity of
maintenance activities.

0 Facilities and infrastructurein the context of product support refer to the buildings
and environment needed to store replacement parts and perform maintenance
activities. It also refers to the customés capacity and process for moving
maintenancerelated materials or systems in need of repair to the buildings or
environments with the eqipment needed to return the system to an operational
condition. The system design should accommodate the facilities the customer has or
can obtain, orit should account for the financial and time cost of having

maintenance activities performed by the manafturer or outsourced to another
product support provider.

0 Support equipmentrefers to the tools and equipment needed to perform

maintenance activities and return the system to an operational condition. The system

design should accommodate the tools andquipment the customer has or can

obtain or account for the financial and time cost of having maintenance activities

performed by the manufacturer. Buying special tools to maintain a unique design is

notcoste f f ecti ve but someti mes candt be avoi de

O«

Manpowerin the context of product support refers to the personnel required to
manage, track, and perform maintenance activities and the expertise required. The
systems engineer should, to the extent possible, design a system that avoids using
components thatrequire specialized expertise to maintain unless the customer
already has personnel with the requisite experience or can easily obtain or train such
personnel.

O«

Supply supportrefers to the customed ability to obtain, distribute and store the
materials needed to perform maintenance activities and return the system to an
operational condition. The systems engineer should design a system that avoids
using components that are likely to become obsolete during the useful life of the
system or that will stopbeing manufactured or serviced during the life of the system.
This can be a prime concern with COTS products. Likewise, the system design should

Project Manager 6s Gui debook 101



accommodate the limited resources of the customer to supply maintenanoelated
materials and infrastructure, peferably by being more reliable and therefore
requiring less maintenance supplies.

(@]

Packaging, handling, storage, or transportatidactors must be factored into keeping
the product operational and at affordable costs. Even if the system requires only
standard packaging, handling, storage, and transportation, the customer may have
limited resources for packaging and transporting the system. The project manager,
product support specialist and systems engineer, and customer should work together
to design a ystem with reasonable packaging, handling, storage, and transportation
requirements given the customeds resources.

0 Design interfacerefers to how the enduser interacts with and uses the system or
how the other IPS elements interface with one another. Bign interface can also
refer to how the system interacts with existing systems, also known as
interoperability.

0 Technical datadocuments how the system was built and how it operates so that the

customer can maintain, repair, update, or alter the syste®design after

Implementation. Without the right to access technical data about the system, the

customer will be forced to rely on the manufacturer or contractor to perform

mai ntenance instead of wusing iIits own perso
manufacturer or contractor to keep their prices reasonable for providing

maintenance and update services for the system.

Technical data is often expensive. The systems engineer and product support
specialist should work to achieve a proper balance between not ergiudata and too
much data by carefully analyzing what technical data is essential to perform
adequate product support.

0 Training As new personnel arrive or new features are added to the system, the
customer must train personnel on how to operate and mdain the system. The

more complex the training needed to appropriately operate and maintain the system
or the more frequently personnel must be trained on new features, the more
expensive it is for the customer to maintain personnel who can use the system
effectively. Conversely, the simpler the training and thess frequently personnel
require training, the easier and less expensive it is for the customer to maintain
personnel who can use the system effectively. The systems engineer should design a
systemthat leverages the current training possessed by the eatserd personnel

and accommodates the limited resources available to train personnel on using the
system.

0 Computer resourcesMost systems today use some sort of computer technology,
either to periorm system functions or to support the product, such as a supply chain
management software program. Computer technology is ever evolviagd the
customer must expend resources to keep the system, and how personnel use the
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system, upto-date with emergingtechnology. The systems engineer should design a
system that accommodates the custome ability to use and support such updates.

Figure38: Product Support Elements

* Elements influence each other
* Elements integrated into design

» Integrated Product Support (IPS) Elements

System
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Design Interface
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b. Product Support in the LifeCycle

Product support occurs thoughout the project lifecycle. Planning for and implementing
product support can be described as a sequence of three stepesignfor support, plan the
support, and executethe support plan.

Designing for suppormeans designing a system with charactsstics that minimize the
amount of maintenance and supply needed to keep the system operational. Designing for
support occurs during the Concept Definition and Planning phases when you establish
requirements and select the preferred solution approaciPlanning the supportmeans
conducting tradeoffs to make both system design and product support decisions during
concept planning and analyzing the impact of those decisions on the custoi@eability to
both maintain the system and plan how to leverage rescees accordingly. Planning for
support continues during the Development and Implementation phases to verify design
decisions through test and evaluationExecuting the support plam€means during and after
the Implementation phase, the customer leverages itesources as planned to support and
maintain the system. This is what most people think of when they think about product
support, but it is only one piece of product support planning.

()
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Figure39: Product Support across the Lif€yde
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c. Product Support Plan

Like most other project information, product support decisions and data must be
documented in aproduct support plan, sometimes referred to as thé@lntegrated Logistics
Support Plané The product support plan may be included ithe project management plan or

it may be a separate document. The product support plan captures the product support
strategythat details the requirements descriing how each element will influence system
design and identifies customer resource constraiatrelated to each IPS element. Thigm

turn, limits how the system design can address product support considerations. In the
context of this information, the product support strategy explains the approach for achieving
requirements described in the plan Wile staying within customer limitations related to the
IPS elements. The product support plan structure mirrors the IPS elements. Note that each
project has different needs, so the elements included in a product support plan may vary by
project.
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d. Planning Support Resources

To plan how to leverage the customér resources, first identify the supply and maintenance
activities required to keep the system operational. Based on the required supply and
maintenance activities, identifythe following

The supples and replacement components required

Infrastructure (such as transport options in the supply chain and maintenance and
storage facilities)

Equipment (such as new tools and diagnostic equipmenand

Personnel with the necessary skills needed to perforthose activities.

O¢ O«

O¢ O«

Now identify what logistics capabilities the customer already has. Then, identify what
logistics capabilities or elements the customer does not have but needs to perform required
maintenance. Finally, obtain the needed logistics elemes through the contracting process.
Some items may require long lead times to acquire, possibly before the product itself is
manufactured. If there is a critical gap in the customé ability to support and maintain the
system, this gap may evolve into aew requirements processleading toa generation of
stand-alone projecs to acquire that needed capability.

Figure40: Acquiring Product Support
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e. Reliability and Maintainability

Reliabilityis the length of time a componenbr system is expected to remain operational
during normal use before a failure occurs. A component with better reliability requires
maintenance less often to return it to operational status. Less frequent maintenance means
less downtime and higher availality. When applying reliability to system design, design a
system with fewer ways to fail and more ways to compensate for a failed component until it
can be repaired. Maintainability is the amount of time and resources needed to perform
maintenance on a canponent or system. A component with greater maintainability requires
less time, manpower, and equipment to return it to an operational state once it has failed.
Shorter repair times mean less downtime and higher availability. When applying
maintainability to a system design, design a system in which failures are easier to identify
and failed components are easier to access and repair. Designing a system with better
reliability and maintainability is the essence aiDesigning for Support

f. Availability

Product readiness, oravailability, is the ability of a system to fulfill its intended purpose over
time and is therefore measured as the percentage of systems that are operational over a
given period of time, or the measure of how many systems are operatigrand therefore
available for use. One simple formula for calculating availability is total uptime divided by
total uptime plus total downtime. Uptime is time when a system is operational and
accessible for use in achieving the mission. Downtime is timé@n a system is non
operational or inaccessible for use in achieving the mission. To remain operational and meet
availability requirements, the system must meetliability and maintainabilityrequirements.
Designing reliability and maintainability intohe system supports achieving availability.
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Figure41: Product Readiness
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g. Affordability

Customers have limited resources with which to achieve product support goaterefore,
affordability must be factored into system desigdecisions.Affordabilityis the trade-off
between increased product readiness, as supported by reliability and maintainability, and
the cost of obtaining such increased product readiness to meet requirements. The
affordability tradeoff is just one of themany tradeoffs performed to achieve a balanced
system design. More reliable components or systems have higher initial development,
purchase or production costs. Similarly, more easily maintainable components or systems
typically require more system desigiterations, which take time and money. Although they
have a higher initial cost, more reliable and easily maintainable components or systems
provide better product readiness because they require maintenance less often and take less
time to repair, whichresults in a lower supportability cost across the life of the system.

h. Product Readiness

No matter how welldesigned, to use the system effectively, the customer must be able to
obtain the resources needed to operate and maintain the system. Traditiotadjistics
planning wastransactionbased and measured product readiness based on supply order
transactions. Today, logistics planning {gerformancebasedand measures product
readiness based on outcomes, not a specified number of transactions.
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In traditional transactionbased logistics, failures were predicted using reliability or
conditionbased strategies:

0 Reliability estimates Determine if maintenance is needed based on historical data
that predicts the length of time, often measured in hours of opation or a similar
factor, after which the system typically needs maintenance. For exampjeu should
replace yourcar® engine oil afterthree months or 5,000 miles because, based on
testing data, the manufacturer determined that to be the optimal inteaV at which to
perform maintenance.

0 Condition assessmentsDetermineif maintenance is needed by assessing the
current state, or condition, of the system andither comparing it against criteria that
describe an acceptable condition in which the systenan operate or an

unacceptable condition which requires maintenance before the system can operate.
For example you should replace the tires on your car if, upon measuring the depth of
the treads, you find the treads are too shallow.

Transactions became tk primary product support planning metric to measure a systén
predicted product readiness. This was based on the logic that if enough transactions for
product support items were scheduled, the customer should have sufficient materials to
perform maintenance and support tasks, resulting in an acceptable level of product
readiness. Unfortunately, this approach relied on purchasing set quantities of maintenance
items and serviceghat didnd accurately track the actual performance of maintenance
tasks, onlythe materials needed for those tasks, and didihtrack the percentage of
operational systems.

i. PerformanceBased Logistics

Performancebased logistics focuses on achieving a predetermindelvel of availabilityas

part of system design and development itsad of focusing on buying a set amount of goods
or services to meet maintenance needs. Performandmsed logistics measures product
readiness based on the percentage of operational systems over a period of time.

The product support manager begins witthé desired level of availability as the outcomdor
example, out of a fleet of 100 trucks, a minimum of 90 trucks must be fully operational on
any given day. The product support manager then uses predictive data to assess how well
the trucks are designedand whether product support as it is currently planned will meet the
desired outcome. For example, the product support manager identifies and plans all
maintenance and supply tasks needed to keep at least 90 trucks operational. Based on the
assessment of titure performance, adjustments in the syste® design are made to

minimize the amount of maintenance needed to sustain it or the product support plan is
adjusted to provide maintenance supplies and services more efficiently.
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Figure42: PerformanceBased Logistics
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J- Logistics Footprint

When applying performancéased logistics to system design, a goal is to minimize the
logistics footprint of a system to the extent possible. The logistics footprint of a system refers
to the phystal space needed for the system itself and for the supplies, equipment, and
personnel required to sustain the system.

K. Interoperability

Affordability and the logistics footprint place constraints on achieving product support goals.
One way to alleviateltese constraints is to increase a systefs interoperability.
Interoperability is the ability of a system to be physically or functionally compatible with,
exchange information with, and operate effectively with existing systems. This ability makes
it easier for the customer to get better performance from the system.

In the context of product support and logistics, when a system is interoperable with existing
systems, the customer may be able to share resourcésuch as supply suppoit

components, equipmat, and technical skills with other organizationthat operate and
maintain similar systems.

6. Test and Evaluation

Test and evaluation by its definition has two obvious components:
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1. Test Assessing and collecting data regarding a product or systems penh@ance
characteristics through various methods, including demonstrations, inspections,
design reviews, modeling and simulation, and analysis; and

2. Evaluation Analyzing and comparing the data collected from testing against the
product 6s doc unceparangetirs o detefmme theadegree to which
product functions and attributes meet, odo not meet, its performance parameters.

T&E results are the primary means project managers have of assessing project, ésid
they make designdecisions by answeng the questions cDoes the system perform
technically as it was predicted t8 & not, dHow can we improve performance @ &E results
are also used to determine compliance with quality standards, aridey area means for
stakeholders to make management deisions by answering the questigris the system
ready to transition to the next development pha&®

a. Types of T&E

T&E that measures, or verifies, how well the system performs against technical performance
requirements is calledDevelopmental Test and #aluation (DT&E)thisis Step 5 in the

systems engineering process to verify systent® design. T&E that measures, or validates,
how well the system addresses endser needs is calledOperational Test and Evaluation
(OT&E; thisis Step 6 in the systems @gineering process to validate the system against end
userrequirements.A way to remember the difference between these types of T&E is
associatingDT&E with the developer assessing the system iteratively while designing and
developingthe system and assomting OT&E with the enduser operatingthe system within

the systents intended operating environment.
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Figure43: Types of Test and Evaluation

In Agiledevelopment, T&Eis cortinuous and built in as a part of the developmentycle
rather than its own phase This reduces cycle times by collapsing the phases into a sprint
cycle and creates a usable product at the end of the sprint.

The PM and project team approach T&E results and their use differently for developmental
life-cycles and commerciaitem life-cycles. Commerciaitem life-cycles usually do not require
the Government to conduct separate T&E since the majority of T&E has already been done
by the developer or manufacturer. However, the PM and team may need to revieg th
devel operds test eamuetertmicahandopatationa sskslhdavesbedn o
adequately addressed by the developer. On the other hand, developmentaHiifeles

usually require the Government to conduct some measure of T&E in additioriite T&E
conducted by the developer.

When acquiringCOTSsystems or system components, the manufacturer has typically
already conduced DT&E. The PM works with the Contractingfi€er's Representative (COR)
to review the results of the manufacturés T&E actvities and determine that the product or
service being acquired meets performance requirements. Even for a G@®dlution, the
Government may conduct OT&E to validate that the manufactured product or service
addresses enduser needs in is intended operatirg environment. Examining the
manufacturer® findings verifies whether the solution selection and resulting acquisition
decision appropriately meet the need, if something was overlooked in the decision process
and a poor selection was made, or if the manu€aurer® product or service does not have
the capabilities the system must possess.
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