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1 Preface 
Schedule Management is an integral part of Program and project (P/p) management, that when 

effectively performed helps safeguard P/p success.  The intent of Schedule Management is to provide 

the framework for coordinating, communicating, time phasing, and resource planning the necessary 

tasks within a work effort in order to manage and optimize the available resources and deliver products 

on time and within budget.  Agency-level NASA Procedural Requirements (NPRs) and NASA Policy 

Documents (NPDs) referenced throughout this handbook provide the basis of practice for Schedule 

Management across the Agency.  However, the scope of NASA P/ps τ from research into new ways to 

extend our vision into space, to designing a new crew vehicle, or exploring the outer reaches of our solar 

system τ is vast.  This handbook emphasizes Schedule Management based on P/p1 life cycles (and Key 

Decision Points), taking a more detailed look at the principles and best practices associated with 

effectively implementing high-level requirements and acknowledging the differing levels of complexity 

and other nuances that exist among NASAΩǎ varied set of Programs and projects.   

1.1 Purpose 

The purpose of this handbook is to support the Schedule Management function by providing best 

practices proven to be successful within the Agency, which will enable continuous improvements 

Agency-wide that enhance programmatic processes, products, and professional growth (i.e., 

capabilities).  As such, the necessity of this handbook to establish consistent, Agency-wide best practices 

is threefold: 

¶ The NASA Schedule Management Handbook is necessary to capture recommended schedule 

management processes, methodologies, and techniques based on NASA-specific needs and 

lessons learned. 

¶ The NASA Schedule Management Handbook is necessary to define evolving Schedule 

Management products to be developed during each life cycle phase in accordance with the 

NASA requirements and policies.  

¶ The NASA Schedule Management Handbook is necessary to support workforce development 

and professional growth in the programmatic functional area of Schedule Management through 

definition of best practices and identification of the planning, development, and analytical 

skillsets and familiarity of tools associated with producing products that meet NASA 

requirements.  

This handbook also provides recommended practices which are considered supplementary, but 

secondary, to the Schedule Management best practices. 

 
 

1 9ŀŎƘ ǊŜŦŜǊŜƴŎŜ ǘƻ άtǊƻƎǊŀƳκǇǊƻƧŜŎǘ όtκǇύέ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ƘŀƴŘōƻƻƪ Ƴŀȅ ŀƭǎƻ ŀǇǇƭȅ ǘƻ Ƴƛǎǎƛƻƴǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ multi-
mission Campaigns, as defined in Section 5.6.1, unless otherwise called out by specific mentions of multi-mission Campaign 
guidance for additional clarification. 
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1.2 Applicability 

Schedule Management supports P/p management as a whole and is identified as one of the key 

functions that aids in decision making in N!{!Ωǎ tǊƻƧŜŎǘ tƭŀƴƴƛƴƎ ŀƴŘ /ƻƴǘǊƻƭ όttϧ/ύ ǇŀǊŀŘƛƎƳ.2  This 

handbook provides Schedule Management guidance for NASA Headquarters, NASA Centers, the Jet 

Propulsion Laboratory, inter-government partners, academic institutions, international partners, and 

contractors to the extent specified in the contract or agreement.  The authors of this handbook have 

engaged with personnel associated with the NASA Schedule Community of Practice (SCoPe)3 in order to 

capture the best practices of P/p Schedule Management throughout the Agency, thereby providing 

informed and relevant guidance, as well as continuity of the practices utilized by !ƎŜƴŎȅΩǎ ŜȄǇŜǊǘ 

knowledge base.  Providing consistency in guidance for Schedule Management through this handbook 

supports an efficient and effective decision-making process for NASA management.  To facilitate general 

understanding of the contents of this handbook, supplemental information will be included on the 

SCoPe website, including a Programmatic Acronym List and a Programmatic Glossary.4   

The Schedule Management guidance described in this handbook helps to ensure that NASA P/ps are 

meeting expectations of both internal and external stakeholders.  The Government Accountability Office 

(GAO), which performs routine audits of government agencies, explains this concept as follows:   

ά! well-planned schedule is a fundamental management tool that can help government P/ps 

use public funds effectively by specifying when work will be performed in the future and 

measuring program performance against an approved plan.  Moreover, as a model of time, an 

integrated and reliable schedule can show when major events are expected as well as the 

completion dates for all activities leading up to them, which can help determine if the P/pΩǎ 

ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ǊŜŀƭƛǎǘƛŎ ŀƴŘ ŀŎƘƛŜǾŀōƭŜΦέ5   

Internally, best practice processes and products support not only day-to-day PP&C but also the 

Independent Assessment (IA) function, which helps to gauge P/p achievability.  The alignment of Agency 

assessment guidelines to Schedule Management best practices, streamlines the life cycle review (LCR) 

process and provides consistent understanding between b!{!Ωǎ advocate and non-advocate roles.6  The 

NASA Office of Inspector General (OIG) also relies on an undersǘŀƴŘƛƴƎ ƻŦ b!{!Ωǎ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ ǿƘŜƴ 

performing audits that include assessments of P/p schedule estimates.  With respect to external 

stakeholder expectations, this handbook specifies how and when the Schedule Management function 

supports commitments made to Congress, for example.  In addition, the principles, processes, and best 

practices in this handbook ensure that P/ps are prepared for external audits.   

 
 

2 SP-2016-3424.  NASA Project Planning and Control Handbook.  Chapter 3.4:  Scheduling Function.  September 16, 2016.   
3 The NASA Schedule Community of Practice (SCoPe) is an Agency-level community of practice sponsored by the Office of the 
/ƘƛŜŦ CƛƴŀƴŎƛŀƭ hŦŦƛŎŜǊΩǎ όh/Ch) Strategic Investment Division and supporting Agency Programmatic Analysis Capability (APAC) 
Leadership, given their role of ownership of programmatic standards and policies and stewardship of programmatic 
competency.  SCoPe membership includes both civil servant and contractor schedule management support from NASA 
Headquarters and all NASA Centers, including component facilities. 
4 SCoPe website, https://community.max.gov/x/9rjRYg 
5 GAO-16-89G.  GAO Schedule Assessment Guide.  Page 1.  December 2015.  http://www.gao.gov/assets/680/674404.pdf  
6 OCFO-SID-0002.  NASA Standard Operating Procedure Instruction (SOPI) 6.0.  Release Date:  May 23, 2017.  
https://www.nasa.gov/sites/default/files/atoms/files/sopi_6.0_final.pdf 

https://community.max.gov/x/9rjRYg
http://www.gao.gov/assets/680/674404.pdf
https://www.nasa.gov/sites/default/files/atoms/files/sopi_6.0_final.pdf
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1.3 Authority 

As directed by the Associate Administrator, the Office of the Chief Financial Officer (OCFO) is the owner 

of programmatic standards and policies, as well as the steward of programmatic capabilities, where the 

ǘŜǊƳ άǇǊƻƎǊŀƳƳŀǘƛŎέ in this handbook refers to program management, resource analysis, scheduling7, 

cost estimation, and independent assessment activities.8  This responsibility includes interpretation of 

NASA requirements and policy guidance listed below: 

NPD 1000.0A, NASA Governance and Strategic Management Handbook  

NPD 7120.4C, Program/Project Management 

NPD 1000.5, Policy for NASA Acquisition 

NPR 7120.5, NASA Space Flight Program and Project Management Requirements 

NPR 7120.7, NASA Information Technology and Institutional Infrastructure Program and Project 

Requirements 

NPR 7120.8, NASA Research and Technology Program and Project Management Requirements 

Figure 1-1 shows the traceability of requirements to the best practices provided in this handbook, by 

depicting the flow-down from the highest Agency Policy Directives and Procedural Requirements 

documents to the PP&C competencies.  The remainder of this handbook defines the recommended best 

practices for fulfilling the Schedule Management requirements set forth in NPR 7120.5, NPR 7120.7, and 

NPR 7120.8.  

 
 

7 tŜǊ ǘƘƛǎ ƘŀƴŘōƻƻƪΣ ά{ŎƘŜŘǳƭƛƴƎέ ŀǎ ŘŜŦƛƴŜŘ ōȅ ǘƘŜ !ǎǎƻŎƛŀǘŜ !ŘƳƛƴƛǎǘǊŀǘƻǊ ǿƛƭƭ ōŜ ǘŀƪŜƴ ǘƻ ƳŜŀƴ ά{ŎƘŜŘǳƭŜ aŀƴŀƎŜƳŜƴǘΦέ  
ttϧ/ ƎǳƛŘŀƴŎŜ ǿƛƭƭ ōŜ ǳǇŘŀǘŜŘ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ ŎƘŀƴƎŜ ŀǎ ǿŜƭƭΣ ǊŜƴŀƳƛƴƎ ǘƘŜ ŦǳƴŎǘƛƻƴ ŦǊƻƳ ά{ŎƘŜŘǳƭƛƴƎέ ǘƻ ά{ŎƘŜŘǳƭŜ 
aŀƴŀƎŜƳŜƴǘέΦ 
8 Oƴ hŎǘƻōŜǊ ннΣ нлмрΣ ǘƘŜ b!{! !ǎǎƻŎƛŀǘŜ !ŘƳƛƴƛǎǘǊŀǘƻǊΣ ŘŜŦƛƴŜŘ ǘƘŜ !ƎŜƴŎȅΩǎ tǊƻƎǊŀƳƳŀǘƛŎ /ŀǇŀōƛƭƛǘȅ ŀǎ ŎƻƴǎƛǎǘƛƴƎ ƻŦ 
program management, resource analysis, scheduling, cost estimation, and independent assessment activities.  The OCFO 
assumed the role of Agency Programmatic Analysis Capability (APAC) Leadership to provide two critical functions:  
Programmatic Standards and Policy Owner and Programmatic Capability Steward. 
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Figure 1-1.  Agency requirements flow down to this Schedule Management Handbook. 

This handbook will be updated as needed to enhance Schedule Management, to be more effective and 

efficient, across the Agency.  It is acknowledged that most, if not all, external organizations participating 

in NASA P/ps will have their own άŎƻǊǇƻǊŀǘŜέ Schedule Management policy, procedures, and guidance.  

Issues that arise from conflicting schedule guidance will be resolved on a case-by-case basis as contracts 

and partnering relationships are established.  It is also acknowledged and understood that all P/ps are 

not the same and may require different levels of schedule visibility, scrutiny, and control.  P/p type, 

value, and complexity are factors that typically dictate the breadth and depth of Schedule Management 

practices employed.    
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1.4 References 

The following are related NPRs and NASA-specific guidance documents, used as source material for this 

document. 

NPD 1000.0, NASA Governance and Strategic Management Handbook 

NPD 7120.4, Program/Project Management 

NPD 1000.5, Policy for NASA Acquisition 

NPR 7120.5, NASA Space Flight Program and Project Management Requirements 

NPR 7120.7, NASA Information Technology and Institutional Infrastructure Program and Project 

Requirements 

NPR 7120.8, NASA Research and Technology Program and Project Management Requirements 

NPR 8000.4, Agency Risk Management Procedural Requirements 

NPR 8705.4, Risk Classification for NASA Payloads  

NASA/SP-2010-3404, NASA Work Breakdown Structure (WBS) Handbook 

NASA, Cost Estimating Handbook V.4.0 

NASA/SP-2016-3708, Earned Value Management Project Control Account Managers (P-CAM) 

Reference Guide 

NASA/SP-2012-599, NASA Earned Value Management (EVM) Implementation Handbook 

NASA/SP-2016-3406, Integrated Baseline Review Handbook 

NASA/SP-2016-3424, NASA Project Planning and Control (PP&C) Handbook 

NASA/SP-2011-3422, NASA Risk Management Handbook 

Academy of Program/Project & Engineering Leadership (APPEL)9 

Chief Financial Officer University (CFO-U) 10 

Other non-NASA-specific references also appear as footnotes where applicable throughout this 

handbook. 
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2 NASA Schedule Management:  Life Cycle, Requirements, and Best 

Practices 
¢Ƙƛǎ ŎƘŀǇǘŜǊ ǇǊƻǾƛŘŜǎ ŀƴ ƛƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ƪŜȅ ŜƭŜƳŜƴǘǎ ƻŦ b!{!Ωǎ ǎǘǊŀǘŜƎƛŎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ Schedule 

Management, tying best practices to Agency P/p life cycle requirements that are established in NPR 

7120.5 NASA Space Flight Program and Project Management Requirements, NPR 7120.7 NASA 

Information Technology and Institutional Infrastructure Program and Project Requirements, NPR 7120.8 

NASA Research and Technology Program and Project Management Requirements, and NPD 1000.5 

Policy for NASA Acquisition.  Subsequent chapters deal with defining and describing best practices on 

how to most effectively administer and satisfy the Schedule Management life cycle requirements that 

pertain to each sub-function of Schedule Management.     

2.1 b!{!Ωǎ tǊƻƎǊŀƳκtǊƻƧŜŎǘ [ƛŦŜ /ȅŎƭŜ 

Space flight P/ps flow from the implementation of national priorities, defined in the Agency's Strategic 

Plan, through the Agency's Mission Directorates as part of the Agency's general work breakdown 

hierarchy.  Although this hierarchical relationship of Programs to projects demonstrates that P/ps may 

vary significantly in scope, complexity, cost, and criticality, and their management involves different 

activities and focus, all have a life cycle that is divided into the following four-part management process: 

¶ Formulation ς The identification of how the Program or project supports the Agency's strategic 

needs, goals, and objectives; the assessment of feasibility, technology and concepts; risk 

assessment, team building, development of operations concepts and acquisition strategies; 

establishment of high-level requirements and success criteria; the preparation of plans, budgets, 

and schedules essential to the success of a Program or project; and the establishment of control 

systems to ensure performance to those plans and alignment with current Agency strategies.   

¶ Approval (for Implementation) ς The acknowledgment by the Decision Authority that the 

Program/project has met stakeholder expectations and formulation requirements and is ready 

to proceed to implementation.  By approving a Program/project, the Decision Authority 

commits the budget resources necessary to continue into implementation.  Approval (for 

Implementation) must be documented. 

¶ Implementation ς The execution of approved plans for the development and operation of the 

Program/project, and the use of control systems to ensure performance to approved plans and 

continued alignment with the Agency's strategic needs, goals, and objectives.   

¶ Evaluation ς The continual, independent (i.e., outside the advocacy chain of the P/p) evaluation 

of the performance of a Program or project and incorporation of the evaluation findings to 

ensure adequacy of planning and execution according to plan.   

For most NASA P/ps, Formulation and Implementation are further divided into incremental phasing that 

allows management to periodically assess P/p progress.  Figure 2-1 and Figure 2-2 illustrate how the 

level of schedule detail required in space flight P/ps changes with respect to the particular phase of 
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Formulation or Implementation; more specifically, it increases as the P/p moves through its life cycle.  

The same is true for 7120.8 P/ps as shown in Figure 2-3 and Figure 2-4.  These figures further illustrate 

the LCRs that comprise independent reviews, which provide assessments ƻŦ ŀ tκǇΩǎ ǘŜŎƘƴƛŎŀƭ ŀƴŘ 

programmatic status and health at key points in ǘƘŜ tκǇΩǎ life cycle.  NPR 7120.5 requires the use of a 

single, independent review team called the Standing Review Board (SRB) to conduct certain LCRs.11  For 

smaller projects that are not governed by NPR 7120.5, LCRs may be conducted by Center-led, 

independent review teams (IRTs).  P/p assessments, or special reviews, may also be conducted at other 

times during the P/p life cycle not specifically shown in these figures, such as when a rebaseline occurs.  

This means that for effective P/p Management in support of P/p life cycle requirements, it is critical for 

Schedule Management to be initiated early in P/p Formulation all the way through to Closeout. 

 
Figure 2-1.  NASA Space Flight Tightly-Coupled, Loosely-Coupled and Uncoupled Program Life Cycle Phase/Schedule Detail 

Relationship. 

 
 

11 CƻǊ tκǇΩǎ ǘƘŀǘ ŀŘƘŜǊŜ ǘƻ btw тмнлΦрΣ άŀƭƭ [/wǎ Ƴǳǎǘ ŀǎǎŜǎǎ ōƻǘƘ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ƻǊ ǇǊƻƧŜŎǘΩǎ ǘŜŎƘƴƛŎŀƭ ƳŀǘǳǊƛǘȅ ŀƴŘ ƛǘǎ 
ŀƭƛƎƴƳŜƴǘ ǿƛǘƘ ǘƘŜ !ƎŜƴŎȅΩǎ ǎƛȄ ŀǎǎŜǎǎƳŜƴǘ ŎǊƛǘŜǊƛŀ ƛŘŜƴǘƛŦƛŜŘ ƛƴ btw тмнлΦрΣ b!{! {ǇŀŎŜ CƭƛƎƘǘ tǊƻƎǊŀƳ ŀƴŘ tǊƻƧŜŎǘ 
Management Requirements, Section 2, and described in Section 5.1 of the NASA Standing Review Board IŀƴŘōƻƻƪΦέ  NASA/SP-
2016-3706 REV B. 
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Figure 2-2.  NASA Space Flight Single-Project Program and Project Life Cycle Phase/Schedule Detail Relationship. 

 

Figure 2-3.  NASA R&T Program Life Cycle Phase/Schedule Detail Relationship. 

 

Figure 2-4.  NASA R&T Project Life Cycle Phase/Schedule Detail Relationship. 
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Because the scientific and exploration goals of Programs vary significantly, different Program 

implementation strategies are required, ranging from very simple to very complex.  To accommodate 

these differences, NASA categorizes space flight Programs into four distinct types.  Definitions of space 

flight (7120.5) and research and technology (R&T, 7120.8) Programs and projects are as follows:   

¶ Programs (7120.5 and 7120.8).  Strategic investments by a Mission Directorate or Mission 

Support Office that has a defined architecture and/or technical approach, requirements, funding 

level, and a management structure that initiates and directs one or more projects.  A Program 

defines a strategic direction that the Agency has identified as needed to accomplish Agency 

goals and objectives. 

o Single-Project Programs (7120.5).  Programs that tend to have long development 

and/or operational lifetimes, represent a large investment of Agency resources, and 

have contributions from multiple organizations/agencies.  These Programs frequently 

combine Program and project management approaches, which they document through 

tailoring. 

o Tightly-Coupled Programs (7120.5).  Programs with multiple projects that execute 

portions of a mission(s).  No single project is capable of implementing a complete 

mission.  Typically, multiple NASA Centers contribute to the Program.  Individual 

projects may be managed at different Centers. The Program may also include other 

agency or international partner contributions. 

o Loosely-Coupled Programs (7120.5).  Programs that address specific objectives through 

multiple space flight projects of varied scope.  While each individual project has an 

assigned set of mission objectives, architectural and technological synergies and 

strategies that benefit the Program as a whole are explored during the Formulation 

process.  For instance, Mars orbiters designed for more than one Mars year in orbit are 

required to carry a communication system to support present and future landers. 

o Uncoupled Programs (7120.5).  Programs implemented under a broad theme and/or a 

common Program implementation concept, such as providing frequent flight 

opportunities for cost-capped projects selected through an Announcement of 

Opportunity (AO) or NASA Research Announcements.  Each such project is independent 

of the other projects within the Program. 

¶ Projects (7120.5 and 7120.8).  A specific investment identified in a Program Plan having defined 

requirements, a life cycle cost (LCC), a beginning, and an end.  A project also has a management 

structure and may have interfaces to other projects, agencies, and international partners.  A 

project yields new or revised products that directly address NASA's strategic goals. 

As with Programs, projects vary in scope and complexity and therefore require varying levels of 

management requirements and Agency attention and oversight.  For example, projects may consist of 

ǇǊƛƳŀǊƛƭȅ άƛƴ-ƘƻǳǎŜέ ǿƻǊƪΣ ǘƘŜȅ Ƴŀȅ ōŜ ŀ ƳƛȄ ƻŦ άƛƴ-ƘƻǳǎŜέ ŀƴŘ άƻǳǘ-of-ƘƻǳǎŜέ, or contracted work, or 

they may be composed of partnerships with other Agencies, universities, research institutions, or 

international entities.  Consequently, project categorization defines Agency expectations of PMs by 

determining both the oversight council and the specific approval requirements.   
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Space Flight projects are Category 1, 2, or 3 and shall be assigned to a category based on guidelines 

established in NPR 7120.5.  Space flight projects are also assigned a risk classification of Class A, B, C, or 

D, based upon on guidance per NPR 8705.4.  Specific Space Flight project types include: 

¶ In-House Observatory Projects.  In-house observatory projects are those in which a NASA 

Center is the system integrator.  Typically, the Center develops the spacecraft, procures and/or 

builds the science instruments in house, procures or develops the ground system, and integrates 

and tests the observatory.  In-house observatory projects may also include contributions from 

other international or domestic partners, including other NASA Centers. 

¶ Out-of-House Observatory Projects.  Out-of-house observatory projects are those in which a 

NASA Center manages a prime contractor who serves as the system integrator.  The NASA 

Center may also manage one or more non-prime instrument contractors whose instruments are 

provided as government-furnished equipment (GFE) to the prime.  Out-of-house observatory 

projects may also include contributions from other international or domestic partners, including 

ƻǘƘŜǊ b!{! /ŜƴǘŜǊǎΦ  ¢ƘŜ ƳƛǎǎƛƻƴΩǎ ƎǊƻǳƴŘ ǎȅǎǘŜƳǎ Ƴŀȅ ōŜ ŘŜǾŜƭƻǇŜŘ ƛƴ-house, be a part of the 

ǇǊƛƳŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ǎŎƻǇŜ ƻŦ work or may be managed as a stand-alone special project within the 

NASA Center. 

¶ Out-of-House Flight or Ground System Projects (single prime contractor).  For some flight or 

ground systems, a single prime contractor is responsible for the entire flight or ground system 

effort including that of their subcontractors.   

¶ In-House Instrument/Payload Projects.  In-house instrument/payload projects are those in 

which the project is managed by a NASA Center, and the work is primarily performed by in-

ƘƻǳǎŜ ƻǊƎŀƴƛȊŀǘƛƻƴǎκŘƛǊŜŎǘƻǊŀǘŜǎΦ  ¢ƘŜ ƛƴǎǘǊǳƳŜƴǘκǇŀȅƭƻŀŘ Ƴŀȅ ōŜ ŘŜƭƛǾŜǊŜŘ ǘƻ ǘƘŜ /ŜƴǘŜǊΩǎ ƛƴ-

house observatory project, an out-of-house observatory project, an external partner, or another 

NASA Program Office or Center.   

¶ Out-of-House Instrument/Payload Projects.  Out-of-house instrument/payload projects are 

those in which the project is managed by a NASA Center, and the work is primarily performed by 

industry contractors or other external organizations.  The instrument/payload may be delivered 

to an external partner or another NASA Center or Program Office. 

¶ In-House Component/Subsystem Projects.  In-house component/subsystem projects are those 

in which a NASA Center manages the development and delivery of a unique component, 

subsystem, or otheǊ ŜƭŜƳŜƴǘ ŀǎ ŀ άǎǳǇǇƭƛŜǊέ ǘƻ ŀƴ ŜȄǘŜǊƴŀƭ ƻǊƎŀƴƛȊŀǘƛƻƴ ǎǳŎƘ ŀƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 

partner, other NASA center, the Jet Propulsion Laboratory, another federal agency, etc.   

¶ Special Projects.  A special project is any project that cannot be classified in one of the 

categories described above. 

Research and Technology project types include: 

¶ Technology Development Projects.  Technology Development projects characterize or enhance 

performance and mature a technology or set of related technologies. These projects attempt to 

solve a specific problem or address a practical need.  They advance investigations, experiments, 

and prototyping to higher level of maturity.  TD projects typically focus their activities on fully 
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establishing their approach and techniques, answering all pertinent questions on the theory or 

hypothesis, developing the simulations, prototypes, and models that demonstrate the 

capability, and testing, verifying and validating the capability with the intended customer or 

beneficiary.  Usually, TD projects have an identified or targeted beneficiary who is the intended 

user of the technology being developed and who is involved throughout the development 

process.  

¶ Research Projects.  Research projects perform either basic research or applied research.  Basic 

research addresses the need for knowledge through investigation of fundamental principles and 

interactions, and result in research papers, presentations, or articles.  For applied research, once 

an idea is defined enough to start thinking about practical application, single prototypes are 

designed and tested, or a simulation or model is developed to demonstrate the potential of the 

research.  The results of this basic or applied research may provide fundamental discoveries, 

expand the knowledge base, provide scientific and technological breakthroughs that are 

immediately applicable, or evolve into more advanced technology development.  Research 

projects are characterized by unpredictability of outcome.  Funding may be at a fixed level on a 

yearly basis.   

Regardless of the type, category, or class of P/p being implemented, the fundamental processes for 

implementing best practices described in this handbook serve as the basis for the management of any 

NASA P/p schedule according to its life cycle requirements; although, in some cases, the breadth and 

depth of the implementation of the best practices may be tailorable.   

2.2 Requirements 

A sound, integrated, logic network-constructed schedule, developed using the Critical Path Method 

(CPM), serves the basis for planning and performance, and is the primary source for all schedule data 

provided to management for critical P/p decisions.  This logic network schedule, or Integrated Master 

Schedule (IMS), constitutes the framework for time phasing and coordinating all P/p efforts into a 

master plan to ensure that objectives are accomplished within approved commitments.  As such, NASA 

ǊŜǉǳƛǊŜƳŜƴǘǎ ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ άǎŎƘŜŘǳƭŜέ ŀǊŜ ƛƴ ŦŀŎǘ written with respect to the IMS.  This handbook 

heavily leverages several NASA requirements documents in order to support consistency and rigor 

across the NASA Schedule Management community.  The requirements that dictate Schedule 

Management Planning, Development, Assessment/Analysis, Maintenance/Control, and 

Documentation/Communication are found in NPR 7120.5, NPR 7120.7, NPR 7120.8, NPR 7123.1, NPR 

7150.2 and NPD 1000.5.   

Comprehensive Schedule Management requires the establishment, utilization, and control of a schedule 

baseline, or baseline IMS, and its derivative schedules.  It is the responsibility of each Program or Project 

Manager (PM) and P/p team to ensure that these Schedule Management requirements are adhered to, 

not only during initial schedule planning and development, but also in the on-going updating, 

maintenance, and control.  In addition, on-going evaluation of the IMS through assessment and analysis 

should be made available to the appropriate levels of management to aid in decision making, as 

indicated by P/p life cycle requirements.   
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Requirements in NASA Procedural Requirements (NPRs), technical standards, and specifications are 

ƛŘŜƴǘƛŦƛŜŘ ōȅ ǳǎƛƴƎ ǘƘŜ ǿƻǊŘ άǎƘŀƭƭέ ŀƴŘ ŘŜƴƻǘŜ ƳŀƴŘŀǘƻǊȅ ŎƻƳǇƭƛŀƴŎŜ ōȅ P/ps.  Rationale for why the 

requirement is necessary is typically available to the user in each parent/requirement-originating 

document.  To facilitate requirements selection and verification by NASA P/ps, a Requirements 

Compliance Matrix is provided as an appendix in each NPR.  The Requirements Compliance Matrix 

should be used in coordination with the best practices, explanations, and guidance text in the body of 

this NASA handbook to ensure the P/p is meeting the required objectives.  Figure 2-5 below maps the 

best practices discussed in this handbook according to the Schedule Management sub-function they 

support to the NASA requirement document(s) from which they originate.  
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Figure 2-5.  Mapping of Schedule Management Best Practices to NASA Requirements Documents. 

Schedule Management 

Sub-Function
Requirement Statement 

Requirements 

Document

Î Shall base acquisitions on realistic schedules. 1000.5B 

Î Shall plan schedules for all P/p effort

1000.5B

7120.5E 2.4.2

7120.5E 2.4.4

7120.8A 3.2.4.3.2

7120.8A 4.2.7.1

Î Shall develop planned schedules (@70% confidence level, conditional) for all 

P/p effort

7120.5E 2.4.2

7120.8A 4.2.5.1

Î Shall develop the basis of estimate in retrievable P/p records 7120.5E 2.4.3

Î Shall demonstrate plans are sufficiently mature 7120.5E 2.2.4

Î Shall demonstrate adequacy of schedule at key points in the LC 7120.5E 2.2.6

Î Shall demonstrate critical paths 7150.2B 3.3.1 c

Î Shall have vertical and horizontal integration
7150.2B 3.3.1 a

7150.2B 3.3.1 b

Î Shall establish a target schedule range at KDP 0/KDP B

Î Shall develop a cost- or resource-loaded schedule and perform a risk-informed 

probabilistic analysis that produces a JCL at KDP I/KDP C (conditional).  Projects and 

single-project programs with LCC of $1B or more:

    - KDP-B:  Shall develop a JCL informed by probabilistic analysis of development 

cost and schedule duration (parametric and bivariate methods are acceptable)

    - CDR:  Shall update their KDP C JCL

    - KDP-D:  Shall update their JCL, if current development costs have exceeded their 

development Agency Baseline Commitment (ABC) cost by 5%

    - Rebaselines:  Tightly-coupled, single-project programs, or projects with an 

estimated LCC greater than $250M shall recalculate the JCL as part of the 

rebaselining approval process

Î Shall have management processes in place to conduct project-level EVM

Schedule Maintenance 

and Control
Î Shall track planned and actual schedule metrics  7150.2B 2.1.3.12.b

 
Î Shall develop appropriate documentation to implement the requirements of 

NPR 7120.5E

Î Shall generate the appropriate documentation in preparation for LCRs to 

demonstrate maturity

Î Shall describe in the Decision Memo the constraints and parameters within 

which the P/p will operate and the supporting data (e.g., the cost and schedule 

data sheet) 

Î All NPR 7120.5E space flight projects and single-project programs and all NPR 

7120.8 research and technology projects with a Life Cycle Cost of $50M or greater 

shall submit integrated master schedules in their native scheduling tool formats to 

the Agency Schedule Repository on a quarterly basis, beginning at SRR 

(7120.5)/Project Approval (7120.8) through completion of Launch Readiness 

Review (7120.5)/Closeout of Activities (7120.8)

Î Shall have management processes in place to conduct project-level EVM

Î Shall submit monthly EVM reports, integrated program management report 

(IPMR), or the contract performance report submittals to a central repository (incl. 

Format 6-IMS in the native format)

Schedule Analysis and 

Assessment

7120.5E 2.4.1

7120.5E 2.4.3

7120.5E 2.2.8.2

JCL Requirements 

Update Memo 

(2019)

Schedule 

Documentation and 

Communication

7120.5E 1.1.2

7120.5E 2.2.6

7120.5E 2.4.1

7120.5E 2.4.3

Corrective Action 

Plan (2018)

Enhanced EVM 

and Schedule 

Repository 

Guidance (2019)

Schedule Management 

Planning

Schedule Development
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NPR 7120.5 further defines the expected maturity of P/p products and control plans at each LCR.  P/ps 

are expected to have achieved these maturities, unless the requirements have been tailored and 

approved.  The same expectation is typically true for P/ps that fall under other requirements 

documents, such as NPR 7120.7 or 7120.8, although product maturity matrices may not be defined.  It is 

important to note that according to NPR 7120.8, άR&T projects that directly tie to the space flight 

ƳƛǎǎƛƻƴΩǎ ǎǳŎŎŜǎǎ ŀƴŘ ǎŎƘŜŘǳƭŜ ŀǊŜ ƴƻrmally managed under NPR 7120.5έ ŀƴŘ would therefore adhere 

to standard NASA best practices as described in this handbook.   

2.3 Best Practices 

The guidance in this handbook is not άǎŜƭŦ-imposing;έ in other words, it is not mandatory for use by a 

P/p unless it is required by U.S. law or NASA directive, or invoked by other NASA requirements 

documents (e.g., contracts, including but not limited to:  the JPL (FFRDC) contract, P/p documents, 

grants, and agreements).  However, the best practices identified in this handbook are methods and 

techniques that have consistently shown results superior to those achieved by other means, and are 

supported by various principles, processes, and lessons learned.  This document will capture and 

communicate the Schedule Management best practices across and for the entire Agency according to 

each Schedule Management sub-function.  In Figure 2-6 and Figure 2-7, the Schedule Management sub-

functions are mapped against the NASA Space Flight and R&T P/p life cycles, respectively, in order to 

provide the community with a guide as to where the best practices supporting each Schedule 

Management sub-function should be focused and when.   
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Figure 2-6.  The relationship of the NASA Space Flight P/p life cycle to the Schedule Management sub-functions guides the 

development of Schedule Management products, which are supported by adherence to best practices. 

Major Life Cycle Reviews                                                      SRR PIR PIR PIR

Life Cycle Gates (Key Decision Points)                      KDP-II                     KDP-IV  

Proj 1   Launch
Proj 2 Launch

Proj n                Launch

    SRR                         PIR

Major Life Cycle Reviews CDR  -  SIR

Life Cycle Gates (Key Decision Points)                      KDP-II                     KDP-IV  

Proj 1   Launch
Proj 2 Launch

Proj n                Launch

     SRR     SDR CDR                SIR        ORR

Project Life Cycle Phases Phase C Phase E Phase F

Major Activities
Final

Design Fabrication

Operation 

Sustainment

Disposal &

Closeout

Major Life Cycle Reviews CDR  -  SIR DR DRR
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Figure 2-7.  The relationship of the NASA Research and Technology P/p life cycle to the Schedule Management sub-functions 
guides the development of Schedule Management products, which are supported by adherence to best practices. 

Although the processes described in this handbook can be tailored as needed to better fit the P/p scope, 

when feasible the intent of the best practice should be followed.  Consistent Schedule Management 

utilizing best practices and supporting the overall P/p life cycle is important to the Agency for many 

reasons including, but not limited to: 

¶ {ǘǊŜƴƎǘƘŜƴƛƴƎ ǘƘŜ !ƎŜƴŎȅΩǎ {ŎƘŜŘǳƭŜ aŀƴŀƎŜƳŜƴǘ ŎŀǇŀōƛƭƛǘȅ 

¶ Enhancing programmatic excellence and continual improvement of P/p management at NASA 

¶ Increasing the quality of planning and thus P/p success 
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¶ Ensuring the appropriate, required maturity of Schedule Management practices and products 

ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ tκǇΩǎ ƭƛŦŜ ŎȅŎƭŜ 

¶ Capturing schedule data, narrative, and lessons learned to improve the NASA programmatic 

community knowledge base, as well as to provide a rationale for recommendations and 

requirements, or to share success factors across the Agency  

¶ Facilitating coordination between PP&C communities 

¶ Providing a common base for communication and data exchange 

¶ Preventing conflict and duplication of effort 

¶ Complying with internal Agency άŘƻǿƴ ŀƴŘ ƛƴέ (P/p) ŀǎ ǿŜƭƭ ŀǎ ŜȄǘŜǊƴŀƭ άǳǇ ŀƴŘ ƻǳǘέ ό/ƻƴƎǊŜǎǎΣ 

GAO, etc.) requirements  

¶ Adhering to programmatic requirements or specifications in contracts, grants, and other types 

of agreements to ensure contractors are held accountable for delivering the products or services 

to achieve P/p needs, goals, and objectives  

¶ Enabling the career growth and development of the Schedule Management community as a 

recognized and rigorous career field at NASA 

3 Introduction ς An Overview to the Schedule Management Function 
NASA requires specific types of P/p to execute the Schedule Management function.  While not required 

in totality for execution by some types of small-scale projects, it is strongly encouraged as a proven 

management practice that increases effectivity and efficiency of P/p performance.  The Schedule 

Management function is illustrated by the framework shown in Figure 3-1 that comprises the following 

sub-functions: 

1. Schedule Management Planning:  The design, development and implementation of all Schedule 

Management processes, tools, reporting forms, and formats. 

2. Schedule Development:  Initiated early in formulation of a P/p with the objective to develop the 

Schedule BoE and IMS, as well as to define, develop, and deploy a scheduling capability that can 

export specific outputs as required for the other Schedule Management sub-functions. 

3. Schedule Assessment and Analysis:  Initiated early in formulation and utilized routinely to 

determine the validity and integrity of the schedule, and evaluating the magnitude, impact, and 

significance of P/p uncertainties and risks associated with meeting P/p and Agency 

commitments. 

4. Schedule Maintenance and Control:  The routine updating of progress, the tracking and 

monitoring of schedule performance, and the execution of corrective actions as determined 

from the Schedule Performance Measures needed for schedule baseline control to maintain 

internal and external commitments. 

5. Schedule Documentation and Communication:  The recording and dissemination of schedule 

information and required products at varying levels of maturity, using established configuration 
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and data management (CM/DM) processes, as well as communication aids and tools 

throughout the P/p life cycle. 

 

Figure 3-1.  The Schedule Management function is composed of five main sub-functions:  Schedule Management Planning, 
Schedule Development, Schedule Assessment and Analysis, Schedule Maintenance and Control, and Schedule Documentation 

and Communication. 

The figures in this Chapter define the Schedule Management sub-functions and relate them to 

subsequent Chapters within this handbook.  Each Chapter further discusses the principles and best 

practices associated with effectively implementing each of the sub-functions.  Schedule Management 

products to be developed are identified throughout this document as italicized and underlined phrases. 

3.1 Schedule Management Planning 

Schedule Management Planning establishes the principles, processes, and best practices of the how the 

schedule will be developed and managed throughout the P/p life cycle to meet requirements.  An 

overview of the Schedule Management Planning and Schedule Development sub-functions are shown in 

Figure 3-2 and further defined in Chapters 4 and 5 of this document.   
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Figure 3-2.  Schedule Management Planning compiles all specifications needed to build the complete set of Schedule 
Management tools and processes.  Schedule Development is the implementation of those specifications and results in the IMS 

and all Schedule Performance Measures. Included in the figure are references to the Sections herein where details are provided. 

The left-hand side of Figure 3-2 illustrates the Schedule Management Planning (Chapter 4) sub-function.  

This sub-function consists of collecting all the requirements needed to completely plan the development 

of the IMS, the assessment and analysis of the schedule, schedule performance measurement and 

control, and the documentation and communication of the schedule information.  The Schedule 

Management Planning sub-function produces the product:  Schedule Management Plan, abbreviated as 

the SMP, which is the definitive instruction that guides the development, implementation, and 

execution of all Schedule Management sub-functions. 

3.2 Schedule Development 

Schedule Development is the sub-function initiated early in the Formulation of a P/p with the objective 

to develop the Schedule BoE and IMS.  This includes the following Schedule Development activities:  

ensure scheduling tool capabilities, establish field codes, implement the scheduling method, determine 

schedule hierarchy, determine activity naming convention, capture all scope, develop schedule detail, 

logically link activities, estimate activity durations, identify the critical path, establish and allocate 

margin, perform resource or cost loading, time-phase the schedule to align with available resources, and 

map risks to the schedule.  Figure 3-3 illustrates the physical scheduling products and the schedule 
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performance measurement and control products that result from the Schedule Development sub-

function (Chapter 5).  The following paragraphs briefly describe these products. 

 

Figure 3-3.  Schedule Development is carried out according to the Schedule Development Plan.  It requires the collection of data 
that affect how the schedule is built, the documentation of the data into a Schedule BoE, along with an appropriate scheduling 
tool to develop Schedule Outputs, such as an IMS. Schedule Development also produces Schedule Performance Measures from 

which Schedule Performance Reports can be generated. 

A Schedule Database consists of the entire database of all schedule data used to develop the IMS and 

document the Schedule BoE.  It includes all the Activity Attributes, as well as any directly related 

supporting documentation such as the Flow Diagrams, Planning Programming Budgeting and Execution 

(PPBE) Guidance, etc.  The Schedule Database captures the original baseline, as well as any revised 

baselines όƛΦŜΦΣ άǊŜǇƭŀƴƴƛƴƎέύ or official rebaselines, the current IMS, and also saved copies of each 

monthly IMS update.  All data products within the Schedule Database are clearly identified and archived 

following the version control requirements within the configuration control process. 

A Schedule Output is a product of the Schedule Database that is used for various management activities, 

such as analysis or control, and is repeated at pre-determined intervals, usually monthly.  It may include 

at least one or some combination of the following: 
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Å An IMS is the complete, end-to-end, time-phased, logically-linked network of all P/p effort that 

is required to ensure that all objectives are met within approved commitments.  The use of the 

ǿƻǊŘ άƛƴǘŜƎǊŀǘŜŘέ ƛƳǇƭƛŜǎ ǘƘŜ ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƻŦ ŀƭƭ ŀŎǘƛǾƛǘƛŜǎΣ ŜǾŜƴ ŎƻƴǘǊŀŎǘƻǊ ŀƴŘ ǎǳōŎƻƴǘǊŀŎǘƻǊ 

efforts, necessary to complete the P/p.  The IMS is utilized as the P/p management tool that 

integrates the planned work, the resources necessary to accomplish that work, and the 

associated budget.12  The IMS is the backbone for managing the P/p successfully, which includes 

establishing the integrated performance baseline or Performance Measurement Baseline (PMB), 

measuring and forecasting performance, controlling the baseline, and communicating the 

overall progress against the plan.   

Å A Summary Schedule is a high-level roll-up of the IMS and is used for management reporting.  It 

is a direct derivative of the IMS and should mimic the critical path(s) within the IMS.  

Å When needed for schedule risk analysis, the Schedule Database is the basis for the development 

of an Analysis Schedule.  An Analysis Schedule should be directly traceable to the IMS, should 

replicate the critical paths, and should emulate the IMS; however, it may have additional tasks 

to model the impact of discrete risks. 

Å Schedule Performance Measures are produced by incorporating current performance data with 

the planned performance in the IMS.  Schedule Performance Reports are typically created 

monthly.  All are clearly identified and archived following the version control requirements 

within the configuration control process.  Sections 7.3.2 and 7.3.3 further discuss updating the 

schedule with current performance and measuring performance and monitoring trends. 

3.3 Schedule Assessment and Analysis  

Schedule Assessment and Schedule Analysis are two complementary sub-functions that are initiated 

early and operated routinely throughout the P/p life cycle.  Schedule Assessment is the sub-function for 

determining the validity and integrity of the schedule and Schedule Analysis is the sub-function for 

evaluating the magnitude, impact, and significance of actual and forecast variances to the schedule 

and/or baseline.  Figure 3-4 illustrates the sub-functions of Schedule Assessment and Schedule Analysis.  

All requirements for Schedule Assessment and Schedule Analysis are specified in the Schedule 

Management Plan along with the analysis and reporting frequency, and all forms and formats for 

reports.  Chapter 6 in this document further defines these sub-functions.  

 
 

12 GAO-16-89G.  GAO Schedule Assessment Guide.  December 2015.  Page 5.  https://www.gao.gov/assets/680/674404.pdf 

https://www.gao.gov/assets/680/674404.pdf
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Figure 3-4.  Schedule Assessment is an integrity check of data and assumptions contained in the Schedule Database and 
produces a Schedule Assessment Report.  Schedule Analysis analyzes the risk of achieving cost and/or schedule objectives and 

produces the Schedule Risk Analysis Report. 

A Schedule Assessment is a planned activity that includes performing a series of checks on the IMS (or 

other Schedule Outputs, as appropriate) for compliance to P/p and Agency requirements, compatibility 

with NASA best practices and overall schedule integrity.  Critical path assessments and margin allocation 

along the critical paths are also performed.  These schedule assessment checks can be found Section 6.2.  

Results of the assessment are documented in a Schedule Assessment Report.  It is imperative that all 

assessments and results are related to specific Schedule Database outputs and the traceability is 

maintained via version control as specified in the Configuration Management (CM)/Document 

Management (DM) process. 

The Schedule Risk Analysis Model, abbreviated as the SRA Model, is the model used for estimating the 

probable future outcome of the P/pΩǎ ǎŎƘŜŘǳƭŜ ǇŜǊŦƻǊƳŀƴŎŜ.  It appends risk parameters to the Analysis 

Schedule output from the Schedule Database.  Performing a Schedule Risk Analysis (SRA) as described in 

Section 6.3.2 informs management of the adequacy of margin to accommodate expected risk impacts 

and helps management to prioritize discrete risk mitigation activities.  In cases where the cost-risk is 

required, the cost models are incorporated, and the model is referenced as the Integrated 

Cost/Schedule Risk Analysis Model, abbreviated as the ICSRA Model.  Results from either analysis are 

documented in a Schedule Risk Analysis Report.  It is imperative that all analyses and results are related 
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to specific Schedule Database outputs and the traceability is maintained via version control as specified 

in the tκǇΩǎ configuration control process.  

3.4 Schedule Maintenance and Control 

There are two parts to the Schedule Maintenance and Control sub-function.  The first part, Schedule 

Maintenance, routinely updates the Schedule Database with data from current performance reports as 

well as implementing approved changes.  The second part, Schedule Control, includes the performance 

measurement against the schedule baseline and the corrective actions needed to ensure the timely 

execution of activities.  It is imperative for Schedule Control to be performed in conjunction with 

Schedule Assessment and Analysis to ensure the integrity of the entire Schedule Management function.  

Figure 3-5 is an overview of the Schedule Maintenance and Control sub-function.  

 

Figure 3-5.  The Schedule Maintenance and Control sub-function ensures that a schedule baseline is set, routine updates are 
made to the Schedule Database, performance measurements are tracked, and corrective actions are taken, if necessary. 
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The hatched portions of the figure illustrate the two input functions to the Schedule Management data 

set.  They include:  (1) the regular monthly performance reports which contain the schedule 

performance data that must be input into the Schedule Database, and (2) the P/p management 

approved change orders.  The change orders generally result from (1) updates to the schedule such as 

replanning, detailing a rolling wave, or inclusion of risk mitigation tasks, etc., (2) changes to the P/p 

guidelines in the annual government PPBE process, and (3) changes needed to accommodate corrective 

actions that result from performance measurements. 

The left-hand portion of the figure is intended to show the entirety of the data set.  It is critically 

important that the data sets be consistent and carefully controlled to ensure (1) consistent 

communication of data, and (2) corrective actions and other adjustments are relative to the 

corresponding schedule data model. 

There are two methods employed to control the schedule.  The first is measuring current performance 

to plan and when certain prescribed thresholds are crossed, corrective actions are required.  

Sometimes, those corrective actions may require adjustments to specific activities such as delaying 

them, increasing durations or changing the linkages to other tasks.  In those cases, a change order is 

issued to change the relevant data in the Schedule Database.  Specific data from the performance 

reports are used to estimate current schedule performance to plan.  There exist specific pre-determined 

thresholds that when breached, corrective actions are required.  The second method is a forward look at 

possible future projections of schedule performance under the influence of risk and uncertainty.  There 

are also thresholds for this analysis and when exceeded, may also require corrective actions.  The lower 

right portion of Figure 3-5 illustrates the performance measurement.   

Schedule Maintenance and Control are iterative sub-functions that occur continuously throughout the 

P/p life cycle.  It is imperative for Schedule Maintenance and Control to be performed in conjunction 

with Schedule Assessment and Analysis to ensure the integrity of the entire Schedule Management 

function.  Chapter 7 in this document further defines the Schedule Maintenance and Control sub-

functions.   

3.5 Schedule Documentation and Communication 

The Schedule Documentation and Communication sub-functions detail how the P/p documents and 

disseminates schedule information among team members, as well as other stakeholders.  These sub-

functions are reliant upon configuration and data management (CM/DM) and the baselining activity and 

facilitate subsequent management and control of content change.  As shown in Figure 3-6, the Schedule 

Documentation and Communication sub-functions start with the Schedule Management Plan, which 

contains the requirements for the information flow from within the P/p as well as the flow upwards to 

Agency management and external organizations.  Forms, formats, and templates are defined and usually 

included as appendices to the Plan.   

As illustrated on the left of Figure 3-6, the Schedule Management Planning sub-function draws upon the 

tκǇΩǎ ƻǾŜǊŀƭƭ /aκ5a Ǉƭŀƴ ŦƻǊ ǘƘŜ ǎǇŜŎƛŦƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƴŜŜŘŜŘΦ  ¢ƘŜ ǊŜǉǳƛǊŜƳŜƴǘs for CM/DM are 

shown on the left-hand side of Figure 3-6, and the right part of the figure is a general illustration of a 

typical suite of controlled data and documentation.  All data and documentation must be consistent, 

and where it is important to show pending changes, those must be clearly marked and referenced to 
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actual configuration change documentation.  All documentation must consistent and clearly marked, 

controlled and archived per the P/p's CM/DM plan.  Chapter 8 provides details. 

 

Figure 3-6.  The Schedule Documentation and Communication sub-functions detail how the P/p records and disseminates 
schedule information among team members, as well as other stakeholders, and helps decision makers determine whether the 
tκǇΩǎ ƻōƧŜŎǘƛǾŜǎ ŀƴŘ ŎƻƳƳƛǘƳŜƴǘǎ ŀǊŜ being met.  All other Schedule Management sub-functions involve the generation of 

schedule information and required products at varying levels of maturity that must be properly documented and communicated 
throughout the P/p lifecycle. 

3.6 Schedule Management Roles and Responsibilities  

Effective P/p oversight cannot be done without adequate staff.  Thus, it is very important that the to 

align the resources/skillsets to the complexity and amount of data/analysis necessary to properly 

manage the project.  While everyone on the P/p should have some level of interest in the P/p schedule, 

there are those that have a specific responsibility to the Schedule Management function.  Those roles 

and responsibilitiesΣ ǿƘƛŎƘ ǎƘƻǳƭŘ ōŜ ŎŀǇǘǳǊŜŘ ƛƴ ǘƘŜ tκǇΩǎ SMP, are discussed here: 

Project Manager (PM).  ¢ƘŜ taΩǎ ǊƻƭŜ ƛƴ ǘƘŜ {ŎƘŜŘǳƭŜ aŀƴŀƎŜƳŜƴǘ ŦǳƴŎǘƛƻƴ ƛǎ ǘƻ ŜƴǎǳǊŜ Schedule 

Management principles and best practices are applied in a manner that supports the Agency and 

P/p life cycle requirements and objectives.  The PM is responsible, with support of the P/p 

Planner/Scheduler, other tκǇΩǎ PP&C personnel, and Technical Leads, for the schedule development 

guidelines, IMS development, baseline plan approval, schedule execution, schedule maintenance, 

and baseline plan control.  The PM must facilitate the availability and utilization of the necessary 

resources, processes, tools, and techniques such that the P/p team can be successful. 

Technical Lead (including WBS Element Owner, Control Account Manager (CAM), Integrated 

Product Team (IPT) Lead, and/or Product Development Lead).  The Technical Lead has the assigned 

responsibility of accomplishing the work contained in each WBS element to comply with the SMP.  
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Compliance with the SMP helps to ensure that the deliverables associated with their scope of work 

are provided on time.  Technical Leads are accountable for the development, execution, and control 

of their work scope within the IMS, and therefore need to coordinate with the P/p 

Planner/Scheduler to ensure that the schedule reflects accurate information, updated in a timely 

manner. 

Planner/Scheduler (P/S).  The role of the Planner/Scheduler is to implement SMP processes in order 

to ensure the P/pΩǎ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ŀŎƘƛŜǾŜŘΦ  ¢ƘŜ tκ{ Ƴǳǎǘ ōŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ P/p 

technical scope and be able to translate that information into the network logic model that becomes 

the schedule baseline, or baseline IMS.  The P/S accomplishes this, in part, by:  (1) facilitating 

planning through coordination with the P/p team to define P/p requirements and schedule 

objectives; (2) developing the IMS; (3) assessing all schedule products to ensure integrity; (4) 

performing schedule control by assisting the P/p team in managing changes to the IMS, which 

includes baseline change control; and (5) providing insight to the P/p team by reporting schedule 

progress, performance, variances, and forecasts.  The P/S is also responsible for utilizing P/p 

management software tools and techniques to develop, assess, maintain, and control the IMS.  

Finally, P/Ss must be able to communicate and coordinate effectively with all members of the P/p 

team, be proactive in their approach to problem solving, understand P/p management processes 

(e.g., Initiating, Planning, Executing, Reporting, Controlling, and Closing)13, and be able to report 

findings to P/p management.  While the terms Planner and Scheduler are often interchangeable 

insofar as both Planners and Schedulers perform Schedule Development (i.e., scheduling), one 

primary distinction is that a Planner may also oversee schedulers who perform many of the 

subsystem schedule development, status collection, data input, and report generation duties.  The 

Planner is typically in a more senior-level career position, having knowledge and experience related 

to the integration of multiple programmatic disciplines (e.g., cost, schedule, risk), and is more 

involved in determining Schedule Management approaches, performing detailed schedule analysis 

and workaround planning to aid in decision-making, and facilitating management-level discussions 

related to the P/p schedule.   

Schedule Analyst.  The role of the Schedule Analyst is to perform analysis that will aid in identifying 

ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ b!{!Ωǎ {ŎƘŜŘǳƭŜ aŀƴŀƎŜƳŜƴǘ ōŜǎǘ ǇǊŀŎǘƛŎŜǎ and risks that may compromise the 

P/p's plan.  The Schedule Analyst is responsible for verifying the integrity of the schedule, analyzing 

the critical path(s) to determine that all critical activities are being properly tracked, and conducting 

schedule risk analysis to understand how risks and uncertainties may alter the likelihood of potential 

driving paths to specific milestones and negatively impact the availability of margin.  The Schedule 

Analyst is also responsible for analyzing the cost, schedule, and risk elements collectively for a 

holistic view of the P/p's programmatic health.  The Schedule Analyst is responsible for building 

integrated models and performing sensitivity analyses that can provide management with insight 

into different scenarios for prioritizing resources and margin to address top P/p risks and threats.  

The Schedule Analyst must be able to communicate assessment findings with P/p management as 

 
 

13 Project Management Institute (PMI).  Project management processes.  https://www.pmi.org/about/learn-about-pmi/what-is-
project-management  

https://www.pmi.org/about/learn-about-pmi/what-is-project-management
https://www.pmi.org/about/learn-about-pmi/what-is-project-management


35 
 
 

well as senior management.  As it pertains to independent assessment, the Schedule Analyst is the 

focal point for assessing the IMS health and Schedule BoE, providing expert opinion of the schedule 

performance, conducting SRAs, Joint Confidence Level (JCL) analysis, and identifying schedule 

findings to the Standing Review Board (SRB).  The Schedule Analyst works closely with the Cost 

Analyst throughout the entire SRB evaluation period to ensure that schedule and cost analysis 

results are consistent and complementary.14 

Other P/p Team Members (e.g., PP&C personnel).  The role of other P/p team members is to 

understand the schedule and how it relates to their specific work processes and responsibilities.  For 

ŜȄŀƳǇƭŜΣ ǘƘŜ /ƻƴǘǊŀŎǘƛƴƎ hŦŦƛŎŜǊΩǎ ¢ŜŎƘƴƛŎŀƭ wŜǇǊŜǎŜƴǘŀǘƛǾŜ ό/h¢wύ ŎƻƻǊŘƛƴŀǘŜs with the P/S to 

ensure the contractual deliverables are aligned (e.g., data deliverables, reviews, and hardware and 

software deliveries) with the activities and milestones in the schedule.  The Business Manager 

coordinates with P/S to ensure the budget phasing integrates with the schedule timeline.  The Risk 

Manager coordinates with the Schedule Analyst to ensure that risks are appropriately mapped to 

the schedule, that potential risk impacts are understood, and that approved mitigations have been 

incorporated into the planned schedule.  In addition, the Cost Analyst coordinates with the Schedule 

Analyst to ensure that costs are appropriately mapped to the schedule, such that integrated cost 

and schedule risk analysis can be performed.  Other P/p personnel who have a specific role in the 

P/p Schedule Management function should be identified ƛƴ ǘƘŜ tκǇΩǎ SMP.   

Schedule Community of Practice (SCoPe).  SCoPe is an Agency-level community of practice for 

Schedule Management sponsored by the Office of the Chief Financial Officer (OCFO), given the 

hC/hΩǎ role of ownership of programmatic standards and policies and stewardship of programmatic 

competency for the Agency.15  The primary objective of SCoPe is to operate as a conduit between 

the Schedule Management practitioners and Agency leadership to facilitate communication, thereby 

ƘŜƭǇƛƴƎ ǘƻ ǎǘǊŜƴƎǘƘŜƴ b!{!Ωǎ ǇǊƻƎǊŀƳƳŀǘƛŎ ǇƻƭƛŎƛŜs and capabilities.  ¢ƘŜ !ƎŜƴŎȅΩǎ Program/project 

Planning and Control (PP&C) Steering Group flows direction down to SCoPe, while SCoPe serves as 

an advisory body to the PP&C Steering Group, providing recommendations regarding Agency 

Schedule Management policy, processes, and initiatives.  More specifically, SCoPe is responsible for 

establishing a community of practice that can strengthen the Schedule Management capabilities 

through Agency-wide communication (best practices, lessons learned, etc.), improvement of 

methodologies and tools, and training of personnel.  This includes: 

¶ Reinforcing existing and establishing new sustainable best practices for Schedule 

Management 

¶ Encouraging the adoption of standards and best practices across the Agency 

¶ Identifying areas for continuous improvements and influencing enhancements in Schedule 

Management policy in keeping with the identification of new/improved best practices 

 
 

14 OCFO-SID-0002.  NASA Standard Operating Procedure Instruction (SOPI) 6.0.  Release Date:  May 23, 2017.  
https://www.nasa.gov/sites/default/files/atoms/files/sopi_6.0_final.pdf 
15 SCoPe website, https://community.max.gov/x/9rjRYg.  

https://www.nasa.gov/sites/default/files/atoms/files/sopi_6.0_final.pdf
https://community.max.gov/x/9rjRYg
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¶ Ensuring that Agency policy and guidance documents reflect consistent information 

regarding how to meet Schedule Management requirements 

¶ Working with other PP&C disciplines to ensure an integrated approach to advancing the 

Schedule Management capabilities through data collection and research 

¶ Working towards the advancement of schedule assessment methodologies and analysis 

techniques 

¶ Providing reach-back for P/ps with respect to both in-line and independent Schedule 

Assessment expertise 

¶ Providing recommendations for Agency-wide implementation of tools and techniques 

¶ Formulating training consistent with Agency policy and the Schedule Management 

Handbook 

¶ Working solutions to specific issues or areas of priority identified by the PP&C Steering 

Group   

General SCoPe membership consists of NASA Schedule Management practitioners and subject 

matter experts (including both civil servant and contractor support) from each of the NASA Centers, 

the Jet Propulsion Laboratory, the Applied Physics Laboratory, each of the Headquarters Mission 

Directorates, and other Headquarters offices including the OCFO, the Office of Procurement, and 

the Office of the Chief Engineer (OCE).  Membership is self-selecting. 

3.7 Schedule Management Skillsets and Training 

The success of Schedule Management depends primarily on the quality of Schedule Management skills 

that are dedicated to P/ps across the Agency.  A consolidated list of skills and competencies needed for 

P/p personnel performing the Schedule Management function can be found on the SCoPe website.16  

The NASA PP&C Handbook illustrates and describes the interfaces (inputs and outputs) between the 

Schedule Management function and other PP&C functions.17   

To ensure strong, consistent Schedule Management expertise is available, it is imperative that the 

appropriate training be taken by the P/p team members that are involved in planning, developing, 

assessing, analyzing, maintaining, using, controlling, documenting, or communicating P/p schedules.  

Selection of training should address the needs and requirements of P/p teamΩǎ responsibilities.  

Available NASA Schedule Management training courses can currently be found through SATERN18, 

APPEL19, and CFO University20Σ ŀǎ ǿŜƭƭ ŀǎ ǘƘǊƻǳƎƘ ǘƘŜ b!{!Ωǎ {/ƻtŜΦ  While formal classroom and self-

taught training is valuable, it is most effective when accompanied by on-the-job training (OJT) and/or 

 
 

16 SCoPe website, https://community.max.gov/x/9rjRYg 
17 https://nen.nasa.gov/documents/879593/1386755/PP%2BC+Handbook+1-5-17.docx/097acedf-1df7-4676-b9c1-
4c0c1e83dc2e?version=1.0&download=true   
18 System for Administration, Training, and Educational Resources for NASA (SATERN).  
https://satern.nasa.gov/customcontent/splash_page/  
19 NASA Academy of Program/Project & Engineering Leadership (APPEL).  https://appel.nasa.gov/  
20 CFO University (CFOU).  https://community.max.gov/pages/viewpage.action?spaceKey=NASA&title=CFO+University  

https://community.max.gov/x/9rjRYg
https://nen.nasa.gov/documents/879593/1386755/PP%2BC+Handbook+1-5-17.docx/097acedf-1df7-4676-b9c1-4c0c1e83dc2e?version=1.0&download=true
https://nen.nasa.gov/documents/879593/1386755/PP%2BC+Handbook+1-5-17.docx/097acedf-1df7-4676-b9c1-4c0c1e83dc2e?version=1.0&download=true
https://satern.nasa.gov/customcontent/splash_page/
https://appel.nasa.gov/
https://community.max.gov/pages/viewpage.action?spaceKey=NASA&title=CFO+University
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hands-on training (HOT), such as working with mentors that have direct NASA Schedule Management 

experience.  It should be understood that the NASA Schedule Management training curriculum will 

cover an evolving, growing list of topics. 

4 Schedule Management Planning  
Schedule Management Planning provides the guidance on how the schedule will be managed according 

to best practices throughout the P/p life cycle, including the design, development, and implementation 

of all Schedule Management processes, tools, reporting forms, and formats.  The requirements for each 

of these processes is captured in the Schedule Management Plan (SMP).  The SMP incorporates P/p 

products and processes that must be in place for adequate Planning, as well as the collection of 

requirements and data needed for Schedule Development ς to create of the Schedule Database and its 

associated Schedule Outputs, including the IMS.  Once this is done, the P/p has the capability to produce 

logically-linked sequences of activities and related reports.  The SMP also provides guidance for the 

remaining Schedule Management sub-functions as follows:  Schedule Assessment and Schedule Analysis 

ς to verify quality of the schedule and likelihood of achieving the cost and schedule objectives within 

acceptable risk; Schedule Maintenance and Control ς to provide the P/p the capability to measure 

performance and make adjustments to the schedule; and finally, Documentation and Communication ς 

to facilitate the documentation and dissemination of P/p schedule information.     

4.1 Best Practices 

Figure 4-1 details the best practices for Schedule Management Planning. 

SM.P.1  Schedule 
Management Plan 
Exists 

¶ A Schedule Management Plan exists, which defines and explains all aspects needed 
for managing the P/p schedule scope, including:  

o Agency, P/p, Organizational, and Environmental goals, objectives, and 
assumptions, as well as internal/external stakeholder priorities, scope of work, 
roles and responsibilities; 

o Establishment of schedule management strategies and processes, that are clear, 
concise, and descriptive, including: 

Á Estimating and development scope, methods, tools, and techniques 
(including establishment of schedule margin and cost reserves), 

Á Assessment and analysis scope, methods, tools, and techniques, 

Á Maintenance and control scope (including partners, agreements, etc.), 
methods, tools, and techniques (including basis for managing scope and 
schedule margin, process for managing changes and/or replanning, as well 
as descope trigger points identified), and 

Á Documentation and communication/reporting methods (including activity 
codes), frequency, tools, and necessary P/p personnel interactions. 

SM.P.2  Scheduling 
Methods/Approaches 
are Selected 

¶ A scheduling methods and techniques are selected appropriate to the type and level 
of schedule development and management that the P/p necessitates.   
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SM.P.3  Schedule 
Management Tools 
are Selected 

¶ Schedule Management tools are selected appropriate to the type and level of 
Schedule Management that the P/p necessitates. 

SM.P.4  Milestone 
Registry is Defined 

¶ The milestone registry is defined to include a list of all key dates/milestones and 
associated trigger points (e.g., for descopes or risk mitigations). 

SM.P.5  Activity 
Attributes are 
Defined 

¶ The activity attributes are identified appropriate to the type and level of schedule 
development and integrated PP&C management that the P/p necessitates.   

Figure 4-1.  Schedule Management Planning Best Practices. 

4.2 Prerequisites 

The Schedule Management Planning can be initiated when: 

1. The Agency and the P/p have concurred on the P/p Commitment Agreement (PCA) and the 

Formulation Authorization Document (FAD) 

2. The P/p has created or defined the following: 

a. P/p scope 

b. Descope plan 

c. Initial risk list 

d. WBS and WBS Dictionary 

e. Work packages, control accounts, and product owners 

3. The sponsors and/or Agency have defined all external notification and control milestones 

4. Interfaces with other P/ps are defined 

5. The current FY PPBE guideline document exists 

6. The roles and responsibilities for the development of the Schedule Management function are 

defined 

4.3 Develop the Schedule Management Plan 

The SMP is an implementation plan that provides the P/p with guidance and procedures needed to 

execute the Schedule Management function according to Agency requirements.  The SMP guides the 

P/p in developing the IMS, including the collection of all schedule-related data that populates the 

Schedule Database, acquiring the tools and techniques to assess schedule, analyzing risks to the 

schedule, maintaining the schedule, measuring and controlling schedule performance, and documenting 

and communicating schedule information.  Although not explicitly required, it is a best practice for a 

Schedule Management Plan to be developed, which defines and explains all aspects needed for 

managing the P/p schedule scope, including:  
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¶ Agency, P/p, Organizational, and Environmental requirements, goals, objectives, and 

assumptions, as well as internal/external stakeholder priorities, scope of work, roles and 

responsibilities; 

¶ Establishment of schedule management strategies and processes, that are clear, concise, and 

descriptive, including: 

¶ Estimating and development scope, methods, tools, and techniques (including 

establishment of schedule margin and cost reserves), 

¶ Assessment and analysis scope, methods, tools, and techniques, 

¶ Maintenance and control scope (including partners, agreements, etc.), methods, tools, 

and techniques (including basis for managing scope and schedule margin, process for 

managing changes and/or replanning, as well as descope trigger points identified), 

and 

¶ Documentation and communication/reporting methods (including activity codes), 

frequency, tools, and necessary P/p personnel interactions.     

Schedule Planning should be according to the space flight (and R&T) P/p life cycles as follows: 

ω Pre-Phase A (Pre-Authority to Proceed (ATP)):  Identify and assign the P/S and/or Schedule 

Analyst.  Develop the Milestone Registry.  Identify the Activity Attributes.  Produce the Schedule 

Development Plan portion of the SMP.  Make/buy the Schedule Management tools.   

ω Phase A-SRR (ATP):  Complete a preliminary version of the SMP, including the remaining sub-

plans.  Deploy the remaining Schedule Management sub-functions.  Deploy the documentation 

and communication tools.  

ω Phase A ς SDR/MDR:  Fully staff and begin full-up execution of all processes.  Update the SMP. 

ω Phase B ς PDR (P/p Approval):  Schedule Management is fully operational.  Baseline the SMP. 

ω Phase C/D ς CDR/SIR/ORR through Launch (PARs through Closeout):  Continue to implement the 

SMP and update as necessary. 

Schedule Management Planning is performed throughout the P/p life cycle, but has greatest emphasis 

during Phase A.  In pre-Phase A (Concept Studies), there is a lack of knowledge and understanding of the 

technology, as well as immature mission/system requirements.  Information is still being gathered and 

Schedule Management Planning is performed at a very high level.  As shown in Figure 4-2, Schedule 

Management Planning takes into consideration requirements derived from several sources including, 

but not limited to, Agency, P/p, organizational, internal and external requirements for schedule 

management, performance and reporting.  In addition, as tools are selected to support the execution of 

the Schedule Management function, ancillary requirements are derived.  By Phase A (Concept & 

Technology Development), the mission/system concept definition is completed, most concept and trade 

studies are completed, preliminary requirements are established, and a preliminary P/p Plan is 

developed.  Therefore, P/p definition becomes clear enough during Phase A to allow for a more discrete 

breakdown of work tasks and milestones.  The SMP is prepared during Phase A of Project Formulation 



40 
 
 

prior to Key Decision Point (KDP) I for most Programs and KDP B for Single-project Programs and 

projects.     

 

Figure 4-2.  Components of the Schedule Management Plan (SMP) and sources of requirements. 

The SMP can be a stand-alone plan or a subsidiary component of the P/p Plan.  Regardless of how it is 

ǎǘǊǳŎǘǳǊŜŘ ǿƛǘƘƛƴ ŀ tκǇΩǎ ŘƻŎǳƳŜƴǘŀǘƛƻƴΣ ǘƘŜ SMP should be subject to document control.  The SMP is 

ƴƻǘ ƛƴǘŜƴŘŜŘ ŀǎ ŀ ŘŜǘŀƛƭŜŘ ǇǊƻŎŜŘǳǊŜ ŦƻǊ ǇŜǊŦƻǊƳƛƴƎ άǎŎƘŜŘǳƭƛƴƎΤέ ǊŀǘƘŜǊΣ ƛǘ ƛǎ ŀ ƎǳƛŘŜƭƛƴŜ ŦƻǊ ŀǇǇƭȅƛƴg 

principles, processes, and best practices.    

The SMP contains four sub-plans:  (1) a Schedule Development Plan with Milestone Registry and Activity 

Attributes as subsections, (2) a Schedule Analysis and Assessment Plan, (3) a Schedule Maintenance and 

Control Plan, and (4) a Schedule Documentation and Communication Plan.  The SMP defines the 

execution of all the sub-plans, which address development, deployment, and execution of the Schedule 

Management function.  The Maintenance and Control Section of the SMP supports the development 

and implementation of the Technical, Cost, and Schedule Control Plan required in NPR 7120.5.  A table 

of the required SMP maturity for NPR 7120.5 P/ps at given LCRs is provided in Figure 4-3.21 

 
 

21 While NPR 7120.8A does not specifically require a Basis of Estimate (BoE) product, projects that adhere to NPR 7120.8 may 
benefit from the documentation of BoEs to support the required programmatic products. 
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Figure 4-3.  SMP maturity requirements by P/p phase according to NPR 7120.5. 

Although not explicitly identified in NPR 7120.8 as a required product for R&T P/ps, it is expected that 

the SMP would exist at a similar maturity for corresponding life cycle phases.  It is also important to note 

thatΣ άR&T projects that directly tie to tƘŜ ǎǇŀŎŜ ŦƭƛƎƘǘ ƳƛǎǎƛƻƴΩǎ ǎǳŎŎŜǎǎ ŀƴŘ ǎŎƘŜŘǳƭŜ ŀǊŜ ƴƻǊƳŀƭƭȅ 

managed under NPR 7120.5.έ  Figure 2-3 and Figure 2-4 provide an overview of the expected maturity of 

the SMP for P/ps that adhere to NPR 7120.8. 

Through careful development and execution of the SMP, the P/p is able implement all the elements of 

the Schedule Management function, including:  generate a cost and schedule estimate, time phase the 

schedule development to match the maturation of the P/p, estimate the resources needed to execute 

the function, and assign roles and responsibilities related to managing the P/p schedule.  An SMP 

Annotated Template can be found on the SCoPe website.22 

Note:  Similar to a Program-level SMP, the SMP for a multi-mission Campaign should provide a 

framework for the individual P/p schedules and cross-program activities to be integrated and analyzed 

at the mission level for each mission.  As such, the SMP should document the flow of schedule (and risk) 

information from the P/p to the integrated mission level, including what will be expected from each of 

the P/ps.  Roles and responsibilities should be clearly defined at each level (Mission, Program, project) 

regarding the type, depth, and frequency of schedule assessments performed and communicated 

between levels.  While the outputs of performance measures and trends should have a different focus 

 
 

22 SCoPe website, https://community.max.gov/x/9rjRYg 
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at each level, any apparent disconnects between the outputs at each level should be reconciled.  See 

Section 5.6.1 for information on multi-mission Campaign schedules.   

4.3.1 Create the Schedule Development Plan 

The content of the IMS and therefore the overall SMP approach should be dependent upon how the P/p 

is organized.  For example, there could be in-house, prime contractor, and/or external partnership 

activities which will influence the planning process.  Additionally, Schedule Development should be 

planned in accordance and integrated with the institutional EVM processes and methodologies on P/ps.  

Guidance for aligning the development of the schedule to support EVM can be found on the SCoPe 

website.23   

In creating the Schedule Development Plan, all requirements needed to drive the development of the 

IMS are collected.  As shown in Figure 4-4, requirements for Schedule Assessment come from NPRs, 

internal and external guidance documents, and the P/p planning documents.  This includes the 

requirements for the selection of the schedule management tools and make/buy plans, the 

development of the Schedule Database, the data collection procedures necessary for populating the 

Schedule Database, and the development of the Schedule Outputs.  The result is a fully operational 

capability to schedule work, capture performance, and generate outputs.  All of these things are 

included in the Schedule Development Plan which may be a standalone plan or a part of the SMP.  Best 

practices for Schedule Development are captured in Chapter 5 and should be considered for 

incorporation in the Schedule Development Plan. 

 

Figure 4-4.  Requirements for the Schedule Development sub-function come from the NPRs, guidebooks, and P/p planning, as 
well as external requirements and guidance. 

 
 

23 SCoPe website, https://community.max.gov/x/9rjRYg 

https://community.max.gov/x/9rjRYg
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4.3.1.1 Collect the Top-Level Requirements for the Construction of the IMS 

The IMS requirements are derived from several sources, the P/p-specific needs, the Agency 

ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ƎǳƛŘŜƭƛƴŜǎΣ tκǇ ŜȄǘŜǊƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀƴŘ ǘƘŜ tκǇΩǎ ǇŀǊŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ 

requirements.  Figure 4-5 shows a more detailed look at the sources to be considered for the 

development of the requirements for the IMS, including the associated Schedule Database. 

 

Figure 4-5.  The Schedule Development Plan top-level requirements aǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ǎŜǾŜǊŀƭ ǎƻǳǊŎŜǎΥ  ǘƘŜ tκǇΩǎ specific needs, 
the Agency requirements and guidelines, P/pΩǎ external requirements, and the P/p'ǎ ǇŀǊŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

4.3.1.1.1 P/p Requirements 

By far the greatest number of Schedule Management-related requirements will come from the P/p 

itself.  The P/p will have goals and objectives that are unique as well as derivatives of the Agency goals 

and objectives.  The P/p must establish sets of constraints, assumptions, and other guidelines in order to 

meet a larger set of technical, cost, safety, and resource allocation requirements.  Within those sets are 

derivative requirements for the Schedule Management function.  These data requirements come from 

specific P/p planning products, such as:  the Work Breakdown Structure (WBS) and the WBS Dictionary 

detailing work packages and Performance Measurement Techniques (PMTs) needed for EVMS tracking, 

the Organizational Breakdown Structure (OBS) assigning activities to specific performing organizations, 

the Cost Breakdown Structure (CBS) (i.e., control accounts) mapping costs to activities for management 

and tracking purposes, and various contract schedule iƴǘŜǊŦŀŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  ¢ƘŜ tκǇΩǎ !Ŏǉǳƛǎƛǘƛƻƴ tƭŀƴ 

will contain requirements for schedule information that must be managed between contracted and 

partnered efforts.  At a lower level, the P/p must interface the Schedule Management function with 

other PP&C functions, such as:  Resource Management, Earned Value Management (EVM), Risk 

Management, Configuration Management and Data Management (CM/DM).  To do so levies interface 
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and reporting requirements on the Schedule Management function.  The defined approach to 

implement best practices in order meet each of these requirements is included in the SMP. 

4.3.1.1.2 Agency Requirements 

Agency documents, such as NPR 7120.5 and NPR 7123.1, require specific documents to establish P/p 

commitments, plans for schedule management, and products needed by phases of development.  These 

include:  

¶ P/p Formulation Authorization Document (FAD) ς The FAD is authorized by NASA Headquarters 
as the formal initiation of formulation.  It identifies the resources, scope of work, period of 
performance, goals, and objectives for the formulation process.  

¶ P/p Commitment Agreement (PCA) ς The PCA is the agreement between NASA Headquarters 
and the PMs that documents the Agency's commitment to implement the P/p requirements 
within established constraints.  It identifies key P/p milestones for the implementation process. 

¶ P/p Formulation Agreement (PFA) ς The PFA is the single-ǇǊƻƧŜŎǘ tǊƻƎǊŀƳΩǎ ƻǊ ǇǊƻƧŜŎǘΩǎ 
ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ C!5Φ  Lǘ ǎŜǊǾŜǎ ŀǎ ŀ ǘƻƻƭ ŦƻǊ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ŀƴŘ ƴŜƎƻǘƛŀǘƛƴƎ ǘƘŜ tκǇΩǎ 
formulation plans and resource allocations with the Program and Mission Directorate.   

¶ P/p Plan ς The P/p Plan is an agreement between NASA Headquarters, the Center Director, and 

the PMs that further defines the PCA requirements and establishes the plan for P/p 

implementation.  It identifies additional key P/p milestones and lower level schedules and 

establishes the P/p strategy for schedule development, maintenance, and control.     

¶ P/p Budget ς P/ps need to ensure that the budget plan and the schedule plan adequately 

correlate.  This requires a joint effort and good communication between the Resource 

Management function and the P/S early in the P/p life cycle.  It is a recommended practice that 

budget and schedule planning be done at a level of detail that will provide sufficient 

management insight, control, and the ability to accurately measure and track progress.  Budget 

and schedule planning and development should be carried out by both the Resource Manager 

and the P/S in a manner that accurately correlates the time phasing of both products.  This 

collaborative approach aids in ensuring that the necessary consistency exists between the two 

plans.  Because this is typically a manual effort, a disciplined process should be established and 

documented. 

¶ P/p Technical, Schedule, Cost (TSC) Control Plan ς The TSC Control plan documents how the P/p 

plans to control requirements, technical design, schedule, and cost to achieve the program 

requirements on the P/p.  The plan describes how the P/p monitors and controls the 

requirements, technical design, schedule, and cost to ensure that the high-level requirements 

levied on the P/p ŀǊŜ ƳŜǘΦ  Lǘ ŘŜǎŎǊƛōŜǎ ǘƘŜ tκǇΩǎ technical, cost, and Schedule Performance 

Measures in objective, quantifiable, and measurable terms and documents how the measures 

are traced from the program requirements on the P/p.  In addition, it documents the minimum 

mission success criteria associated with the program requirements on the P/p that, if not met, 

trigger consideration of a Termination Review.  The minimum success criteria are generally 

ŘŜŦƛƴŜŘ ōȅ ǘƘŜ tκǇΩǎ ǘƘǊŜǎƘƻƭŘ ǎŎƛŜƴŎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ  ¢ƘŜ tκǇ ŀƭǎƻ ŘŜǾŜƭƻǇǎ ŀƴŘ Ƴŀƛƴǘŀƛƴǎ ǘƘŜ 

status of a set of programmatic and technical leading indicators.  While certain technical 

indicators are required, the Agency also highly recommends the use of a common set of 
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programmatic indicators to support trend analysis throughout the life cycle.24  The schedule 

control portion of this plan should reflect what is captured in the SMP.  

More abstract, but likely more important are the stakeholder priorities, which may have schedule 

implications as well as schedule reporting requirements.  From these sources, typical requirements are 

usually control milestones which are loaded into the Milestone Registry, and specific reporting forms 

and formats such as those needed to show performance to schedule, which are further defined in 

Chapters 7 and 8.  After the PDR, there are specific milestones in the Management Agreement (MA) 

document and the Agency Baseline Commitment (ABC) document that must be in the Schedule 

Database and regular reports of performance to those milestones are required.  On an annual basis, the 

PPBE process will issue a guideline document to the P/p, which contains scheduling requirements that 

need to be met in concert with an annual funding profile. 

4.3.1.1.3 External Requirements 

External requirements are those that directly impact 

ǘƘŜ tκǇΩǎ ǊƻǳǘƛƴŜ ƻǇŜǊŀǘƛƻƴΣ ōǳt are not an intrinsic 

part of the P/p.  These types of requirements can come 

from partnerships with other Agencies, universities or 

other research institutions, international partnerships, 

or other business arrangements not involving contracts 

or procurements.  Examples include the relationship to 

other P/ps or experiments, ǿƘƛŎƘ Ƴŀȅ ǇǊƻǾƛŘŜ άǊƛŘŜ-

ŀƭƻƴƎέ ŜǉǳƛǇƳŜƴǘΣ ǘƘŜ ƭŀǳƴŎƘ ǾŜƘƛŎƭŜΣ ƻǊ ǎȅǎǘŜƳǎ ƻǊ 

services such as command and data handling.  Any of 

these cases will generate requirements for additional 

tasks for the management and control of the 

relationships.  Environmental and national and local 

political issues should be considered as well. 

4.3.1.1.4 Organizational Requirements 

¢ƘŜ tκǇΩǎ Ƙƻǎǘ ƻǊƎŀƴƛȊŀǘƛƻƴΣ ǳǎǳŀƭƭȅ ŀ b!{! Center, is also a source of requirements for the Schedule 

Management function.  These requirements, typically in the form of resources, may include the 

availability of personnel with the appropriate skills or the availability of a facility, either of which will 

impact the scheduling process to match the availability.  There may be process control standards 

ƛƳǇƻǎŜŘ ōȅ ǘƘŜ Ƙƻǎǘ ƻǊƎŀƴƛȊŀǘƛƻƴ ǎǳŎƘ ŀǎ ǘƘŜ D{C/ άDƻƭŘ wǳƭŜǎέ or JPL Design Principles, for example.  

Typical requirements are generally process related such as guidelines for the inclusion of margin, or 

forums and formats for organizational reporting. The organization may also standardize scheduling 

tools.  Multi-Center P/ps may have a mix of requirements specific to each Center that need to be 

considered in Schedule Management Planning, such as different scheduling tools or reporting processes 

that need to be carefully integrated.   

 
 

24 NASA/SP-2014-3705, NASA Space Flight Program and Project Management Handbook.  Pages 157-158.  
https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20150000400.pdf 

Examples of External Requirements: 

¶hǊƛƻƴΩǎ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ 9{! ŦƻǊ ǘƘŜ 

Service Module 

¶Science Mission Directorate requires 

every Mars mission to carry an orbital 

communication relay satellite (Electra) 

¶Experiments provided by universities 

funded by external grants 

¶National and international policies 

regarding the use of nuclear materials. 

¶Environmental issues related to the use 

of hazardous materials 

https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20150000400.pdf
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4.3.1.2 Collect the Ancillary and Derivative Requirements for Schedule Development 

Within the Schedule Development sub-function, there are ancillary requirements and derivative 

requirements.  While the sections above describe the sources of imposed requirements on the Schedule 

Management function, this section of the SMP identifies the requirements derived internal to the 

Schedule Management function.  The sources of these requirements are shown in Figure 4-6. 

 

Figure 4-6.  There are ancillary and derivative requirements that are not specifically levied on the Schedule Management 
function but must be determined from other sources in order to completely fulfill the needs of the Schedule Management 

function. 

4.3.1.2.1 Select the Scheduling Methods and Techniques 

It is a best practice for scheduling methods and techniques to be selected that are appropriate to the 

type and level of schedule development and management that the P/p necessitates.  A scheduling 

method must be selected that will meet higher-level, as well as functional P/p management 

requirements.  This decision needs to be made early because it drives the requirements for the 

formation of the schedule management processes.  For example, the scheduling method may impact 

tool selection, in addition to reporting forms and formats.  In general, the commonly-used scheduling 

method that has been demonstrated effective for NASA P/ps is identified below: 

¶ Critical Path Method (CPM).  CPM is a network diagram scheduling technique that determines 

the shortest time to complete the P/p by calculating the longest path through a network of tasks 

to the P/p end date.   

CPM scheduling should be used, when practical.  In conjunction with CPM, a P/p may choose to employ 

Rolling Wave Planning, which uses progressive elaboration, is a method that allows for scheduling to 

occur in waves, adding a greater level of detail as the P/p evolves.  The P/S should also consider different 
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IMS ŘŜǾŜƭƻǇƳŜƴǘ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ ŀŎƪƴƻǿƭŜŘƎŜ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ŀƳƻƴƎ b!{!Ωǎ tκǇ ǘȅǇŜǎΣ ŀŎǉǳƛǎƛǘƛƻƴ 

strategies, external partnering agreements, and other factors with respect to the integration of schedule 

data.  These methods and techniques are described in Section 5.5.3 and Section 5.6.1. 

4.3.1.2.2 Select Schedule Management Tools 

It is a best practice for Schedule Management tools to be selected appropriate to the type and level of 

schedule management that the P/p necessitates.  Schedule Management tools are used to develop, 

maintain, analyze, assess, and control P/p schedules (and document and communicate).  Agency-wide 

adherence to Schedule Management tool recommendations can improve data sharing capability, 

increase interoperability with other agency standard tools, and potentially enable speedy accessibility 

through common Agency-wide procurement vehicles.  Prior to selecting any Schedule Management 

tool, P/p functionality requirements and desires should be defined.  This approach will help ensure that 

tools are selected that best satisfy those needs.  It is also a recommended practice that common 

toolsets be used across a P/p, which will allow for easier integration and understanding of P/p 

information.  Types of tools used to support the Schedule Management function may include: 

Scheduling Tool.  The scheduling tool is the primary element of the Schedule Database as shown in 

Figure 3-2, as it is the place where all schedule-related data is integrated to build the IMS.  Examples 

of typical scheduling tools are Oracle Primavera P6 and Microsoft (MS) Project.  It is important to 

note that the P/p may make a schedule tool selection that is different from that which the 

contractor may be using.  In those cases, the interface requirements must be specified in order for 

the P/p to create the integrated schedule. 

Schedule Assessment Tools.  Schedule health check tools are needed.  Some are automated and 

work well as add-ons.  An example is the NASA STAT tool, an MS Project add-on.  Other tools are 

standalone and require the IMS ǘƻ ōŜ ǳǇƭƻŀŘŜŘ ǘƻ ǘƘŜ ǘƻƻƭΣ ǎǳŎƘ ŀǎ 5ŜƭǘŜƪΩǎ Acumen Fuse.  Still 

other assessment tools may be check lists developed from best practices such as those included in 

the GAO Schedule Assessment Guide.25  The assessment tools need to be specified and a make or 

buy plan developed. 

Schedule Risk Analysis Tools.  Schedule Risk Analysis (SRA) tools are sometimes integral with the 

scheduling software and sometimes add-on macros.  Examples of add-ons are JACS, Polaris, 

Primavera Risk Analysis, @Risk, and Full Monte.  If using an add-on approach, the selection must be 

made in parallel with the selection of a scheduling tool to ensure compatibility.  

Specialty Tools.  !ƭƭ ǎŎƘŜŘǳƭƛƴƎ ǎƻŦǘǿŀǊŜ Ŏŀƴ ƻǳǘǇǳǘ ǳǎŜŦǳƭ ǊŜǇƻǊǘǎΣ ōǳǘ ǘƘŜȅ ŘƻƴΩǘ ŀƭǿŀȅǎ ƻǳǘǇǳǘ ǘƘŜ 

specific report format needed.  It is best to work with the P/p management team, pose typical 

decision-making reports, and select those that best suit their needs.  Once that is done, the creative 

process on how to generate those reports begins.  There may be a need for specific data exports 

from the scheduling tool or the SRA tool.  Those export formats need to be defined.  There may be a 

need to make or buy performance measurement plotting tools.  Examples of plots needed for 

performance measurement are Baseline Execution Index (BEI), Schedule Performance Index (SPI), 

 
 

25 GAO-16-89G.  GAO Schedule Assessment Guide.  December 2015.  http://www.gao.gov/assets/680/674404.pdf  

http://www.gao.gov/assets/680/674404.pdf
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and Current Execution Index, (CEI), and performance trends for those indices over time.  Examples 

of plots needed for SRA are Confidence Level curves JCL curves, scatterplots, as well as various risk 

sensitivity and trending reports.  Often MS Excel is used as the plotting software to produce custom 

reporting formats that may not be standard in the SRA tool. 

Tools are addressed in the chapters corresponding to Schedule Management functions that they 

support.  A list of tools commonly used throughout the Schedule Management life cycle can be found on 

the SCoPe website.26 

4.3.1.2.3 Create the Milestone Registry 

It is a best practice for a milestone registry to be defined to include a list of all key dates/milestones 

and associated trigger points (e.g., for descopes or risk mitigations).  A list of key P/p milestones are 

collected.  At a minimum, the notification and control milestones should be captured.  Control 

milestones are typically milestones owned by the sponsors or the stakeholders and cannot be changed 

by the P/p.  Notification milestones are those controlled by the P/p; however, the P/p must notify the 

sponsor or the stakeholders of any changes.  These milestones are compiled into a Milestone Registry as 

a Table to be included as an appendix to the SMP, as shown in Figure 4-7.  At the KDP B, the MA and the 

ABC dates are added.     

 

Figure 4-7.  The figure shows an example of a generic Milestone Registry. 

The Milestone Registry may also be used to identify major P/p events (e.g., LCRs, KDPs), contractual or 
acquisition events (e.g., procurements, hardware deliveries), or other interfaces or programmatic 
milestones.  As such, the Milestone Registry is helpful in communication with other PP&C functions.  For 
instance, initial acquisition milestones are provided to the Acquisition and Contract Management 
function for use in developing solicitations.  The Milestone Registry may ultimately be maintained in the 
IMS, as shown in Figure 4-8.     

 
 

26 Schedule Management tools are referenced in the Agency Schedule Management Tool Matrix located at the SCoPe website, 
https://community.max.gov/x/9rjRYg. 

Milestone Registry
Project: Lunar Polar Explorer
Date:10/1/2015
Version: MR.001 Rev C

ID Name Owner Date Type*

1 Launch Date SMD 12/21/2019 C

2 On Dock KSC SMD 6/21/2019 C

3 TVAC Start PSE 1/15/2019 N

4 Begin AI&T PM 2/20/2018 N

Å

n

*Type: C, Control, N, Notification

https://community.max.gov/x/9rjRYg
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Figure 4-8.  The figure shows an example of a generic Milestone Registry maintained within the IMS and filtered using field 
codes. 

4.3.1.2.4 Identify the Activity Attributes 

It is a best practice for activity attributes to be identified appropriate to the type and level of schedule 

development and integrated PP&C management that the P/p necessitates.  Once all requirements as 

described in the above sections are collected, the necessary Activity Attributes can be identified.  These 

attributes are setup as data fields in the scheduling software to facilitate the coding of activities in the 

IMS.  The field codes are can then be used to develop Schedule Database and check the inputs to verify 

that they produce the appropriate Schedule Outputs.  They also provide the interface needed between 

the IMS and other P/p management processes.  For example, the IMS forms the backbone of EVM, so it 

is critical that the schedule is setup and maintained in a way that supports EVM processes and tools.  

Certain fields within the scheduling tool must match the data fields contained in the EVM tool(s) in order 

for the data to transfer properly.  It is very difficult and inefficient to make data field assignments after 

the fact.  A typical example is trying to find empty fields for SRA inputs (e.g., software add-ons for MS 

Project) after the schedule tool is already populated and in service.  Figure 4-9 illustrates the sources for 

requirements for identification of activity attributes.   
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Figure 4-9.  All necessary Activity Attributes must be identified in order to allocate activity data to fields in the IMS. 

Cost interface attributes are those that relate the activity to the cost estimates (e.g., Resource Name, 

Resource Type, Resource Uncertainty Distribution and parameters, etc.).  Risk Management Interface 

attributes are those that relate to the Risk Management Process (e.g., risk likelihood and impact 

probability distribution).  P/p-defined attributes are special attributes that the P/p may assign such as 

the name of a contract, a reference field to a sub-project schedule, a type field for different categories 

of P/p elements or flags for sorting.  Intrinsic attributes are those specific to the activity itself (e.g., WBS, 

OBS, CBS/CAM, uncertainty distribution, etc.).  Most scheduling software has default fields for many of 

the intrinsic attributes.   

Establishing all of the Activity Attributes during Schedule Management Planning facilitates the 

construction of the Schedule BoE by defining the data required for the activities.  For example, activity 

uncertainty parameters need to be captured in the Schedule BoE and should therefore be defined as 

part of the Activity Attributes.   

4.3.1.3 For Inclusion in the SMP  

The Schedule Development Plan portion of the SMP may be developed as a separate sub-plan allowing 

early implementation to support Phase A execution.  When the collection of all requirements for 

Schedule Development is completed, compile the requirements for inclusion in the Schedule 

Development Plan.  Construct the Milestone Registry for inclusion as an appendix.  The Milestone 

Registry contains all the notification and control milestones as derived from P/p, Agency, and 

organizational needs as well as those that are interfaces with contracted efforts and partnerships.  The 
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construction of the IMS must be compliant with the Milestone Registry, and routine reporting as well as 

risk assessment reporting should address the milestones.  

After collection of the requirements for the attributes for the activities, construct the table of Activity 

Attributes for inclusion in the Schedule Development Plan as an appendix.  The table of Activity 

Attributes is used to develop the IMS by defining the required fields for the Schedule Database. 

At this point in the planning process, most specifications are available for building the IMS.  A schedule 

tool has been selected for logically linking the activities and exporting and displaying the schedule 

information.  A make/buy plan is available, and a schedule of development and deployment activities is 

available.  An estimate of the resources and skill level needed for development of the IMS should be 

included in this section of the SMP.  Resources for maintenance should not be included in the 

development section of the SMP, as they are included in the section on Schedule Maintenance. 

4.3.2 Create the Assessment and Analysis Plan 

Schedule Assessment is focused on the quality of the IMS.  It consists of a suite of techniques used to 

determine the compliance to requirements and sets of best practices.  Schedule Analysis is the process 

used to understand the projected future performance of the planned schedule given the uncertainty 

and risk associated with the P/p.  The analyses are routinely performed to ensure that cost and schedule 

commitments can be met with acceptable risk and are required by NPR 7120.5 at specific review 

milestones and that sufficient schedule margin is available for accommodating risks and uncertainties.   

In creating the Schedule Assessment and Analysis Plan, all requirements needed to define the processes 

for Assessment and Analysis are collected.  The requirements collected, and Activity Attributes 

previously identified in the Schedule Development Plan will also aid in the implementation of the 

Schedule Assessment and Analysis sub-functions.  Best practices for Schedule Assessment and Schedule 

Analysis are captured in Chapter 6 and should be considered for incorporation in the Schedule 

Assessment and Analysis Plan. 

4.3.2.1 Collect the Requirements for Schedule Assessment 

The purpose of the Schedule Assessment sub-function is to test the information contained in the 

Schedule Database and its outputs for validity and integrity.  As shown in Figure 4-10, requirements for 

Schedule Assessment come from NPRs, internal and external guidance documents, and the P/p planning 

documents.   
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Figure 4-10.  Requirements for the Schedule Assessment sub-function come from the NPRs, guidebooks, and P/p planning. 

Typical procedures for this sub-function include: 

¶ Requirements Check.  !ǎǎŜǎǎŜǎ ǘƘŜ ǎŎƘŜŘǳƭŜΩǎ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ !ƎŜƴŎȅ ŀƴŘ tκǇ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

¶ Health Check.  !ǎǎŜǎǎŜǎ ǘƘŜ ǎŎƘŜŘǳƭŜΩǎ ƻǾŜǊŀƭƭ ƛƴǘŜƎǊƛǘȅ ōȅ ƎŀǳƎƛƴƎ ƛǘǎ health aligning with 

various general best practice categories. 

¶ Risk ID & Mapping Check.  Assess the existence and comprehensiveness of P/p schedule risks 

ŀƴŘ ǘƘŜƛǊ ǇƭŀŎŜƳŜƴǘ ǿƛǘƘƛƴ ǘƘŜ ǎŎƘŜŘǳƭŜΩǎ ǎǘǊǳŎǘǳǊŜΦ 

¶ Critical/Driving Path and Structural Check.  Assesses the structural quality & fidelity of all 

possible critical paths and driving paths and compliance with horizontal tractability standards.  

Depends upon a satisfactory Health Check. 

¶ Basis Check.  Assesses the justification of each discrete schedule element, including risks. 

Depends, in part, upon a satisfactory Risk ID & Mapping Check.  
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¶ Resource Integration Check.  !ŦŦƛǊƳǎ ǘƘŀǘ tκǇΩǎ ōǳŘƎŜǘΣ ǿƻǊƪŦƻǊŎŜΣ ŀƴŘ Ŏƻǎǘ ŜǎǘƛƳŀǘŜǎ ŀǘ ŀƴȅ 

point in the P/p life cycle map to the corresponding IMS. 

When planning the tools and techniques for the quality assessment of the schedule, they must be able 

to support the Schedule Assessment sub-function per P/p requirements.  These may include forms, 

formats, check lists, and a make/buy plan for software tools. 

4.3.2.2 Collect the Requirements for Schedule Analysis 

The purpose of the Schedule Analysis sub-function is to evaluate the magnitude, impact, and 

significance of P/p uncertainties and risks.  As shown in Figure 4-11, requirements for Schedule Analysis 

come from two primary sources, NPRs and the P/p planning documents.  

 

Figure 4-11.  Requirements for the Schedule Analysis sub-function come from the NPRs, guidebooks, and P/p planning. 

NPR 7120.5 requires risk-informed schedule completion range estimates at P/p milestones as early as 

MCR.  This requirement can be met through use of an SRA to establish the expected range of completion 

dates according to P/p-identified confidence levels.  NPR 7120.5 also requires a JCL estimate at KDP C.  

The JCL requirement necessitates the use of a cost-loaded schedule with both cost and schedule risks 
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and uncertainties loaded into an Integrated Cost and Schedule Risk Analysis Model (ICSRA Model).  NPR 

7123.1 specifies a success criterion of ensuring that cost and schedule commitments can be met with 

acceptable risk at subsequent milestones.   

In addition, the P/p may levy requirements to have an SRA or an ICSRA performed for the following 

reasons: 

¶ As support to the establishment of the baseline 

¶ At specified milestones in preparation for LCRs 

¶ At regular intervals for tracking risk-based estimates-at-completion 

¶ As specified to support risk mitigation planning 

¶ As support to development of the schedule to ensure sufficient schedule margin 

The above requirements will specify the type of analyses and the trigger(s) and frequency of those 

analyses.  Other requirements are needed to specify the analysis tool and the expected outputs.  Some 

scheduling software include a schedule risk analysis package or can accommodate schedule risk analysis 

add-ons.  Examples of schedule risk analysis tools are JACS, Polaris, Primavera Risk Analysis, @Risk, and 

Full Monte.   

Whether the complete IMS or an Analysis Schedule is used as the basis for the SRA or the ICSRA, it will 

need to interface with the risk management data and the cost data.27  Techniques for integration of 

schedule, cost, and risk must be specified as a part of the planning process.  This needs to be done to 

determine whether there are additional requirements to make/buy application software to link the 

databases within the tools.  This collection of requirements is used to develop the analysis capability and 

facilitate the allocation of resources to execute the analyses.   

The expected outputs of the SRA or the ICSRA need to be defined, and tools to process the data and 

create the reports will need to be specified.  Then a make/buy plan needs to be created and included as 

a part of the SMP.  Examples of outputs that need to be considered are: 

¶ Confidence level curves and data tables 

¶ Probability density functions (PDFs) and data tables 

¶ Scatterplots and data tables 

¶ Risk and task sensitivity indicators such as tornado charts 

¶ Risk trends over time 

 
 

27 The NASA Project Planning and Control (PP&C) Handbook discusses the interfaces between the Schedule Management 
Function and other PP&C functions.  See SP-2016-3424.  September 16, 2016. 
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Upon completion of this task, all information is available for development of the analysis capability and 

the reporting formats, scheduling the analyses (e.g., frequency), and allocating resources for the 

analysis. 

4.3.2.3 For Inclusion in the SMP 

Compile the requirements for types of assessments and analyses and include them in the SMP.  Include 

a table to illustrate when specific assessments and analyses are performed in support of P/p review 

milestones or P/p internal activities.  In addition, include an estimate of the resources and skills needed 

to support assessment and analysis efforts throughout the P/p life cycle.  

4.3.3 Create the Schedule Maintenance and Control Plan 

Schedule Maintenance and Control helps to ensure that the schedule is at the appropriate maturity 

throughout the P/p lifecycle and that it can be used to actively manage the P/p.  The Schedule 

Maintenance and Control Plan captures the requirements for updating and controlling the schedule 

throughout the lifecycle.  This includes the performance metrics to be collected periodically and the 

associated thresholds for action.  The information is solicited from the activity owners or from CAMs 

that may own several activities or groups of activities.  If the P/p has an active EVM system, then the 

EVM data can be used.  Even if the P/p is not subject to the requirement to have a formal EVM process 

in place, the scheduling tool can output the same cost and schedule performance parameters.   

NPR 7120.5 requires a Technical, Schedule and Cost Control (TSC) Plan.  The Schedule portion of the TSC 

Plan captures the requirements that support the development and implementation of the schedule 

control and may be a stand-alone document, part of the P/p Plan, or captured in the Schedule 

Maintenance and Control section of the SMP.  Best Practices for Schedule Maintenance and Control are 

captured in Chapter 7 and should be considered for incorporation in the Schedule Maintenance and 

Control Plan. 

4.3.3.1 Collect the Requirements for the Schedule Maintenance Sub-Function 

The Schedule Maintenance sub-function consists of loading the current performance information into 

the IMS and making changes as directed through the CM/DM change order process.  The performance 

information is usually a monthly update process to support the P/p monthly and quarterly management 

review cycle.  Change orders, however, are on-demand rather than routine and may originate for the 

following reasons: 

¶ General updates to activities, e.g. detail for a rolling wave 

¶ Changes imposed through requirements contained in the PPBE guidance 

¶ Corrective actions originating from the performance control processes 

¶ Inclusion of risk mitigation activities as approved by the P/p 

Figure 4-12 illustrates the process for Schedule Maintenance. 
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Figure 4-12.  The P/p must define the requirements for Schedule Maintenance to update the schedule.  A typical process is 
shown here. 

4.3.3.2 Collect the Requirements for the Schedule Control Sub-Function 

Collecting the requirements for the Schedule Control sub-function includes defining the metrics and 

measures for schedule performance measurement.  Some are backwards looking, meaning they are 

measures of performance to date.  Others are forward looking using the SRA capability to make future 

estimates of performance.  Backwards-looking examples are: 

¶ Baseline Execution Index, or Current Execution Index 

¶ Schedule Performance Index 

¶ Erosion of float or margin 

¶ Number of milestones due versus milestones completed 

Examples of forward-looking measures using the SRA are: 

¶ Probability of on-time delivery of selected deliverables 

¶ Probability of on-time completion 

¶ Sufficiency of margin 

Figure 4-13 illustrates the process for Schedule Control. 



57 
 
 

 

Figure 4-13.  The P/p must define the requirements for Schedule Control.  A typical process is shown here. 



58 
 
 

It is important to note that any integrated, technical/schedule/cost control aspects are required to be 

included in a Technical, Schedule, and Cost (TSC) Control Plan per NPR 7120.5.  The Schedule Control 

section of the SMP should support and be consistent with the content in the TSC Control Plan.  The NPR 

should be referenced for the complete set of requirements for the TSC Control Plan, which includes 

documenting how the P/p plans to control requirements, technical design, schedule, and cost to achieve 

its high-level requirements.  The TSC Control Plan will: 

¶ Describe the plan to monitor and control the requirements, technical design, schedule, and cost 

of the P/p. 

¶ Describe the P/p's Schedule Performance Measures in objective, quantifiable, and measurable 

terms and document how the measures are traced from the program high-level requirements.  

¶ Establish baseline and threshold values for the performance metrics to be achieved at each Key 

Decision Point (KDP), as appropriate.  In addition, document the mission success criteria 

associated with the P/p-level requirements that, if not met, trigger consideration of a 

Termination Review. 

¶ Develop and maintain the status of a set of programmatic and technical leading indicators to 

ensure proper progress and management of the P/p.  These include: 

o Requirement Trends (percent growth, to-be-determined/to-be-resolved (TBD/TBR) 

closures, number of requirement changes) 

o Interface Trends (percent Interface Control Document (ICD) approval, TBD/TBR 

burndown, number of interface requirement changes) 

o Verification Trends (closure burndown, number of deviations/waivers approved/open) 

o Review Trends (Review Item Discrepancy (RID)/Request for Action (RFA)/Action Item 

burndown per review) 

o Software Unique Trends (number of requirements per build/release versus plan) 

o Problem Report/Discrepancy Report Trends (number open, number closed) 

o Cost Trends (Plan, actual, UFE, EVM, NOA) 

o Schedule Trends (critical path slack/float, critical milestone dates) 

o Staffing Trends (Full-time equivalent (FTE)/work year equivalent (WYE) 

o Technical Performance Measures (Mass margin, power margin) 

o Additional P/p-specific indicators, as needed   

¶ Describe the approach to monitor and control the P/p's ABC.  Describe how the P/p will 

periodically report performance.  Describe mitigation approach if the P/p is exceeding the 

development cost documented in the ABC to enable corrective action prior to triggering the 30 

percent breach threshold.  Describe how the P/p will support a baseline review in the event the 

Decision Authority (DA) directs one.  
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¶ For loosely coupled or uncoupled programs, describe the EVM requirements flowed down to the 

projects.  For tightly coupled programs, single-project programs, and projects, describe the 

EVMS.  Include references to the EVM Implementation Plan, a control plan that may be stand-

alone or included as part of the P/p PlanΣ ǿƘƛŎƘ ŘŜǘŀƛƭǎ ǘƘŜ tκǇΩǎ ǇǊƻŎŜǎǎŜǎ ŦƻǊ ŜǎǘŀōƭƛǎƘƛƴƎΣ 

monitoring, and controlling the IMS and utilizing the technical and schedule margins and UFE to 

meet the management and commitment baselines, as well as the methods the P/p will use to 

communicate changes for the schedule.  

¶ Describe any additional specific tools the P/p will use to implement the control processes (e.g., 

the requirements management system, the information management systems, Integrated P/p 

Management Reports (IPMR), etc.). 

¶ Describe how the P/p will monitor and control the IMS, including any replanning techniques 

available. 

¶ Describe how the P/p will utilize its technical and schedule margins and Unallocated Future 

Expense (UFE) to control the Management Agreement and external commitment baselines. 

¶ Describe how the P/p plans to report technical, schedule, and cost status to the MDAA, 

including frequency and the level of detail.   

¶ Describe how the P/p will address technical waivers and deviations and how dissenting opinions 

will be handled. 

4.3.3.3 For Inclusion in the SMP 

Compile the requirements for the Schedule Maintenance and Control sub-functions, including a 

description of the maintenance and control processes, integrated with the routine P/p review processes 

and the schedule management CM/DM process.  Select the desired Schedule Performance Measures 

and build the processes and tools needed to import data from the Schedule Database.  Identify the 

required plots.  Define the thresholds that trigger corrective action and prescribe the corrective action 

for the different cases of breach.  In addition, include an estimate of the resources and skill level needed 

for building the capability and executing the processes throughout the P/p life cycle. 

4.3.4 Create the Schedule Documentation and Communication Plan 

The P/p must establish the needs for schedule reporting and schedule performance metrics such that 

the requirements for the schedule outputs can be established.  The Schedule Documentation and 

Communication Plan captures the requirements for when and how the P/p records and disseminates 

schedule information.  Schedule Documentation and Communication are reliant upon Configuration and 

Data Management (CM/DM) and facilitate subsequent management and control of content change, as 

well as reporting.  Best practices for Schedule Documentation and Communication are captured in 

Chapter 8 and should be considered for incorporation in the Schedule Documentation and 

Communication Plan. 

4.3.4.1 Collect the Requirements for the Schedule Documentation and Communication Plan 

The requirements for the CM/DM of the schedule management plans, processes, and products are 

derived from the P/p overall CM/DM plan.  The data and products to be managed are identified in 

Figure 4-14 below.  
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Figure 4-14.  The documentation and data to be managed by the CM/DM process is identified here. 

The documentation and data to be managed and controlled consist of at least, but not limited to, 

informal backups and formal archives of the following: 

¶ SMP 

¶ Schedule Database, including its data inputs and the Schedule BoE 

¶ Schedule Outputs, including but not limited to, the IMS, Summary Schedule, and Analysis 

Schedule 

¶ Schedule Assessment Outputs/Report and Schedule Risk Analysis Outputs/Report 

¶ Schedule Performance Reports and Corrective Actions/Baseline Change Requests 

¶ Lessons Learned 

All data products must be clearly coded for consistency.  For example, a performance report must be 

clearly tagged to a specific output from the Schedule Database, which is in-turn tagged to the current 

performance report that was used for the update.  Another example is the different levels of Gantt 

charts; detail for internal management and high-level for external review.  They must all be consistent 

and coded such that the relationship is clear.   

All interested parties will specify the report types needed.  Those requirements need to be collected and 

used to specify the processes and tools needed to generate the required data for those reports.  This 



61 
 
 

will further lead to the definition of forms and formats usually defined in Data Requirements Documents 

(DRDs).28  Examples of report types can be found in Section 8.3.2.4. 

Communication of schedule information varies with the audience.  The audience must be identified and 

the appropriate information products, message type, delivery, and schedule for distribution defined to 

support internal P/p reviews, LCRs, and KDPs.   

4.3.4.2 For Inclusion in the SMP 

Compile the requirements for CM/DM and include a plan to develop and document the process specific 

to schedule data and information.  Capture the requirements for the communication of schedule 

information, which include the defined communication flow and the frequency.  Specify the data and 

report formats using DRDs and attach the DRDs as appendices to the SMP.29  In addition, include an 

estimate of the resources needed to develop and maintain the processes throughout the P/p life cycle.   

4.4 Skills and Competencies Required for Schedule Management Planning 

The skills and competencies required for Schedule Management Planning can be found on the Scope 

website.30 

5 Schedule Development 
It is a best practice for the schedule to be developed in accordance with the Schedule Management 

Plan.  Per Section 4.3, the Schedule Management Planning sub-function produces the Schedule 

Management Plan, which provides instructions for Schedule Development - to guide the development 

of the IMS and associated schedule products.  Specifically, the Schedule Development Plan, the first of 

four sub-plans in the SMP, includes the definition of the tools and techniques appropriate to the 

type/level of scheduling the P/p necessitates.  The objective of the Schedule Development process is to 

ŘŜŦƛƴŜΣ ŘŜǾŜƭƻǇ ŀƴŘ ŘŜǇƭƻȅ ŀ ǎŎƘŜŘǳƭƛƴƎ ŎŀǇŀōƛƭƛǘȅΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ tκǇΩǎ ǘƛƳŜ-

phased activities in an IMS and to export specific outputs as required for the other Schedule 

Management sub-functions as described in Chapters 6, 7, and 8.  When complete, the P/p will have a 

Schedule Database contained within a scheduling tool that has the capability to generate Schedule 

Outputs, including an IMS with all the required Schedule Performance Measures and associated Schedule 

Performance Reports, a Summary Schedule for management reporting, and an Analysis Schedule to be 

 
 

28 NASA has standard procedures in place to support the early development and documentation of operational concepts during 
system development.  This includes Data Requirements Document (DRDs), which describe the format and content of the 
information to be provided, as well as the Data Requirements List (DRL), which set forth the data requirements in each DRD.  
https://www.nasa.gov/sites/default/files/files/NNK14MA74C-Attachment-J-02-Data-Requirement-Deliverables(1).pdf  
29 The Integrated Program Management Report (IPMR) Data Requirements Document (DRD) Implementation Guide discusses 
different options for tailoring the Data Item Description (DID), which describes overarching requirements.  The IPMR is a 
consolidation of the Contract Performance Report (CPR) and the IMS and is required on all new contracts when an EVMS is a 
requirement.  The IMS is Format 6 of the IPMR.  See the NASA IPMR DRD Implementation Guide for preparation of the IPMR 
DRD, https://evm.nasa.gov/reports.html.  Appendix D of the NASA Earned Value Management (EVM) Implementation 
Handbook provides guidance for the CPR DRD, https://evm.nasa.gov/handbooks.html.  CPR Format 5 for IMS analysis can be 
found at https://evm.nasa.gov/reports.html.   
30 SCoPe website, https://community.max.gov/x/9rjRYg 

https://www.nasa.gov/sites/default/files/files/NNK14MA74C-Attachment-J-02-Data-Requirement-Deliverables(1).pdf
https://evm.nasa.gov/reports.html
https://evm.nasa.gov/handbooks.html
https://evm.nasa.gov/reports.html
https://community.max.gov/x/9rjRYg
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used for the SRA/ICSRA.  The Schedule Development sub-function will culminate with the creation of the 

IMS, which supports the requirement to baseline the IMS.   

5.1 Best Practices 

Figure 5-1 details the best practices for Schedule Management Development. 

SM.D.1  Schedule 
Development Follows the SMP 

¶ The schedule is developed in accordance with the Schedule Management 
Plan. 

SM.D.2  Schedule BoE 
Provides Rationale for All 
Elements of the Schedule 

¶ The Schedule Basis of Estimate (BoE) is created and maintained throughout 
ǘƘŜ tκǇΩǎ ƭƛŦŜ ŎȅŎƭŜ ǘƘŀǘ ŘƻŎǳƳŜƴǘǎ ōŀǎƛǎ ǊŀǘƛƻƴŀƭŜ ŦƻǊ ŀƭƭ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ 
planned schedule, assessment and analysis findings, reporting artifacts, and 
primary source data, documents and other pertinent information. 

SM.D.3  Schedule is Developed 
Using Appropriate Tools 

¶ The schedule is developed using tools appropriate to the type and level of 
schedule management that the P/p requires. 

SM.D.4  Schedule Activities are 
Coded to Facilitate P/p 
Management Support 
Processes/Functions 

¶ The schedule is coded such that it facilitates P/p management support 
processes and other programmatic functions.   

SM.D.5  Schedule is Developed 
Using Appropriate Scheduling 
Methods 

¶ The schedule is developed using Critical Path Method Scheduling.   

SM.D.6  Schedule is Tiered 
According to WBS 

¶ Schedule activities are collected as organized in the WBS and tiered 
according to the lower-level, related WBS items. 

SM.D.7  Schedule Naming 
Convention is Established 

¶ A schedule activity naming convention is established that allows for clear, 
concise, and differentiable activities. 

SM.D.8  Schedule Activities 
Capture All Work Scope  

¶ Schedule activities capture all approved work scope, such that all work can 
be allocated to complete the WBS elements in an integrated manner. 

SM.D.9  Schedule is Developed 
to Lowest Appropriate Level of 
Detail 

¶ Schedule is developed to the lowest level of detail appropriate, typically the 
work package level, as early in the P/p life cycle as possible.  

SM.D.10  Schedule Activities 
Demonstrate Horizontal 
Traceability 

¶ Schedule activities demonstrate horizontal traceability, such that they are 
logically sequenced using proper relationship types that account for the 
interdependence of all activities and milestones.   

SM.D.11  Schedule Activities 
Use Minimal Lead and Lag 
Relationships 

¶ Schedule activities only use lead and lag relationships when the values 
represent real situations of needed acceleration or delay time between 
activities.   

SM.D.12  Schedule Activities 
Limit the Use of Constraints 

¶ {ŎƘŜŘǳƭŜ ƭƻƎƛŎ ƭƛƳƛǘǎ ǘƘŜ ǳǎŜ ƻŦ ŎƻƴǎǘǊŀƛƴǘǎ ƻǘƘŜǊ ǘƘŀƴ ά!ǎ {ƻƻƴ !ǎ 
tƻǎǎƛōƭŜέ to situations that represent actual workflow.   

SM.D.13  Schedule Activities 
are Scheduled According to 
the Same Time Units 

¶ All activity durations are scheduled according to the same time units.   
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SM.D.14  Schedule Activities 
are Represented According to 
Appropriate Calendars 

¶ Activities are scheduled according to representative calendars that 
appropriately distinguish between working and non-working days.   

SM.D.15  Schedule Activity 
Durations are Estimated Using 
Appropriate Sources / 
Processes 

¶ Schedule activity durations, including associated duration uncertainties, are 
derived based on sources and/or processes that are appropriate and 
provide the best justification for their estimation.   

SM.D.16  Critical Paths are 
Cleary Identifiable in the 
Schedule 

¶ Critical path(s) are clearly identifiable within the schedule throughout the 
P/p life cycle. 

SM.D.17  Adequate Schedule 
Margin is Identified as Part of 
the Schedule Baseline 

¶ Adequate margin is established and allocated as part of the schedule 
baseline and is clearly identifiable. 

SM.D.18  Cost and/or 
Resources are Assigned to 
Schedule Activities 

¶ The schedule includes costs and/or resources assigned to all applicable 
activities at the most appropriate WBS level.   

SM.D.19  Schedule is Time 
Phased 

¶ The schedule is time-phased to align with the availability of funding to 
provide the earliest possible finish date. 

SM.D.20  Discrete Risks are 
Mapped to the Schedule 

¶ Discrete risks are quantified and mapped to appropriate activities within 
schedule.   

SM.D.21  All Schedule 
Products Tie to the IMS 

¶ The integrated master schedule (IMS) is the foundation for all schedule 
information. 

SM.D.22  Schedule 
Demonstrates Vertical 
Traceability to the IMS at all 
Levels 

¶ The schedule reflects vertical traceability in that any and all supporting 
schedules contain consistent information and can be traced to the IMS.   

Figure 5-1.  Schedule Development Best Practices. 

5.2 Prerequisites 

The Schedule Development can be initiated when:  

¶ P/p Plans, including domain-related plans 

¶ SMP, including schedule guidance and ground rules & assumptions (GR&As) 

¶ Other P/p GR&A documents 

¶ The SMP sub-plan, Schedule Development Plan, which specifies the requirements, 

implementation approach, and timeline for developing the IMS, is available 

¶ The Milestone Registry is available 

¶ The table of Activity Attributes is available 

¶ A scheduling tool has been selected to facilitate the maintenance, documentation and control of 

the IMS 
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The Schedule BoE is typically documented in conjunction with the development of the IMS, with 

preliminary and baseline versions established when required and subsequent updates throughout the 

P/p life cycle, as necessary.  The following sections guide the P/S through the Schedule Development 

process. 

5.3 Understand the P/p Scope 

An understanding of the complete P/p work content must exist in order for a valid schedule to be 

developed.  Thus, the first steps in developing a new P/p IMS include understanding the P/p work scope, 

including the Work Breakdown Structure (WBS), the Organizational Breakdown Structure (OBS), the P/p 

funding dynamics and Cost Breakdown Structure (CBS), and reviewing pertinent P/p agreements and 

authorization documents.  As more information becomes available as part of the P/p management 

processes, more detailed information can be utilized to aid in the development of the planned schedule.   

5.3.1 Work Breakdown Structure (WBS) 

¢ƘŜ ².{ ƛǎ ǘƘŜ άǿƘŀǘέ ƻŦ P/p scope.  It is a product-oriented, hierarchical division of the hardware, 

software, services, facilities, and other work activities that make up the total P/p scope of work.  It 

organizes, displays, and defines the products to be developed and/or produced and relates the elements 

of the work to be accomplished to each other and the end products.  The WBS also decomposes the 

scope of work into manageable segments to facilitate planning and control of cost, schedule, and 

technical content.  The WBS is typically accompanied by a WBS Dictionary, which is a narrative definition 

of each element appearing on the WBS.  The WBS Dictionary describes the work content of each WBS 

element in product-oriented terms and relates each element to the respective, progressively higher 

levels of the structure. 

A clear understanding of the work content is necessary before a valid schedule can be developed.  The 

P/p work scope may be captured in the P/p Plan or in a collection of other P/p documents (e.g., 

Acquisition Plan, Verification Plan, Request for Proposal, Statement of Work (SOW)/contracts, other 

external agreements, including international partnership agreement, including MOUs, MOAs, etc.).  P/p 

scope may include information gleaned from mission concepts, trade studies, system requirements, test 

and verification requirements, safety requirements, hardware and software specifications, system 

design, interface design, tooling requirements/design, manufacturing standards, unique P/p ground 

rules and assumptions (GR&As), known risks, etc.  These inputs should be clearly articulated by the 

technical team and incorporated into the WBS and WBS Dictionary.  The WBS will cover all work 

elements identified in the approved P/p scope of work, including both in-house and contracted efforts.  

A trace between P/p Plans, agreements, and other P/p documentation helps to ensure that all work is 

captured in the WBS.  For multi-mission Campaigns, each mission-level WBS should illustrate alignment 

with the P/p WBSs. 

Since a WBS plays such a critical role in organizing and managing a P/p, it is important to know what 

attributes are involved in a sound WBS document.  Listed below are several key characteristics generally 

found in a complete and meaningful P/p WBS document: 

¶ Predominantly product-oriented 

¶ Uses correct standard level two WBS template (from NPR 7120.5 and NPR 7120.8) 
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¶ Sub-divided elements are logical, hierarchical, and easy to understand 

¶ Consistent with NASA Structure Management (NSM) coding 

¶ Includes total P/p scope of work (including contractor effort) 

¶ Allows for work summarization at each level 

¶ Subdivision of work (hierarchy) is aligned with system architecture (e.g., system, subsystem, 

component) 

¶ Reflects element integration and relationships 

A good WBS defines the effort in measurable elements that provide the means for integrating and 

assessing technical, schedule, and cost performance.  Care should be taken to validate that the total P/p 

scope of work is included in the WBS prior to establishing the schedule baseline.  If work is not included 

in the WBS/WBS Dictionary that has been approved by P/p management, then it should not be included 

within the IMS.  The structure and format of the schedule should closely correlate to the approved WBS 

to ensure traceability and consistency in reporting.  This is accomplished by including within the IMS the 

correct WBS code that is associated with each schedule task for all applicable elements, such as 

hardware, software, test facilities, logistical subsystems, subcontracts, international contributions, and 

support systems.  Task definition begins with the product-oriented WBS, extending and detailing the 

WBS down to discrete and measurable tasks.   

In addition to providing a framework for planning, the WBS becomes very important to the P/S by 

allowing various reporting data to be selected, sorted, and summarized to meet the analysis and 

forecasting needs of P/p management and to aid in Schedule (and cost) Control.  For P/ps with 

contractor support, the contractors are typically required to extend approved Contractor WBS (CWBS) 

elements to the necessary level of detail.  It should be noted that while the Agency Core Financial 

System is currently limited to seven WBS levels for capturing actual P/p costs, a tκǇΩǎ technical WBS and 

schedule can further extend to lower levels to ensure that work definition and progress insight is 

sufficient for proper management.  NPR 7120.5 and NPR 7120.8 outline WBS structures for space flight 

programs and research and technology programs, respectively, and should be used as guidance on 

creating WBSs for these types of P/ps.  The NASA WBS Handbook provides additional examples that can 

be tailored for most P/ps. 31  Starting with the approved WBS will not only help ensure that the total 

scope of work is included in the schedule, but also will ensure consistency in the integration of cost and 

schedule data.   

Figure 5-2 provides an example of a product-oriented WBS with recommended development guidance 

highlighted. 

 
 

31 NASA/SP-2010-3404/REV1.  NASA Work Breakdown Structure Handbook.  October 2016.  

https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20160014629.pdf 

https://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20160014629.pdf
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Figure 5-2.  Product-oriented Work Breakdown Structure (WBS) example. 

5.3.2 Integrated Master Plan (IMP) 

Although not typically a NASA-developed product, in some instances, a contractor may use an 

Integrated Master Plan (IMP) in conjunction with the WBS to aid in the development of its IMS.  The IMP 

is an event-based, top-level plan consisting of a hierarchy of P/p events, as shown in Figure 5-3.  Each 

key P/p event is decomposed into specific accomplishments, and each specific accomplishment is 

decomposed into specific criteria.32   

 
 

32 http://acqnotes.com/acqnote/careerfields/integrated-master-plan  

http://acqnotes.com/acqnote/careerfields/integrated-master-plan
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Figure 5-3.  Integrated Master Plan (IMP) example. 

The IMP provides a PM with a systematic approach to planning, scheduling and execution.33  Both the 

IMP and the IMS form the foundations for the implementation of the EVMS.  The IMP should provide 

sufficient definition to allow for tracking the completion of required accomplishments for each event 

and to demonstrate satisfaction of the completion criteria for each accomplishment.  In addition, the 

IMP demonstrates the maturation of the development of the product as it progresses through a 

 
 

33 The Integrated Program Management Report (IPMR) Data Requirements Document (DRD) Implementation Guide states, 
άLtaw 5w5 ǎƘŀƭƭ ōŜ ƛƴǘŜƎǊŀǘed with the Contract Work Breakdown Structure (CWBS), the Integrated Master Plan (IMP) if 
applicable, Integrated Master Schedule (IMS), Risk Management Processes, Plans and Reports (where required), Probabilistic 
Risk Assessment Processes and Reports (where required), the Cost Analysis Data Requirement (CADRe) and the 
aƻƴǘƘƭȅκvǳŀǊǘŜǊƭȅ /ƻƴǘǊŀŎǘƻǊ CƛƴŀƴŎƛŀƭ aŀƴŀƎŜƳŜƴǘ wŜǇƻǊǘǎ όрооaκvύΦέ  {ŜŜ ǘƘŜ b!{! Ltaw 5w5 LƳǇƭŜƳŜƴǘŀǘƛƻƴ DǳƛŘŜ ŦƻǊ 
preparation of the IPMR DRD, https://evm.nasa.gov/reports.html.    

IMP Level Task Name WBS Reference

Event A  Event A - Integrated Baseline Review/PDR (IBR/PDR) -

  Accomplishment A01   Management Planning Reviewed -

    Criteria A01a     Program Organization Established 1.2.1

    Criteria A01b     Initial Configuration Management Planning Completed 1.2.2

    Criteria A01c     Initial Integrated Master Schedule Reviewed 1.2.1

    Criteria A01d     Risk Management Plan Reviewed 1.2.1

  Accomplishment A02   Baseline Design Reviewed -

    Criteria A02a     Requirements Baseline Completed 1.3.1

    Criteria A02b     Review of Existing Baseline Engineering Drawings Completed1.1.1

  Accomplishment A03   IBR Conducted -

    Criteria A03a     IBR Meeting Conducted 1.2.1

    Criteria A03b     IBR Minutes and Action Items Generated 1.2.1

  Accomplishment A04   PDR Conducted -

    Criteria A03c     PDR Meeting Conducted 1.3.2

    Criteria A03d     PDR Minutes and Action Items Generated 1.3.2

Event B Event B - Critical Design Review (CDR) -

  Accomplishment B01   Design Definition Completed -

    Criteria B01a     Design Deltas to Baseline Identified 1.1.1, 1.3.1

    Criteria B01b     Drawings Completed (Baseline & Delta) 1.3.1

  Accomplishment B02   System Performance Assessment -

    Criteria B02a     Updated Drawings and Specifications Reviewed 1.3.1

    Criteria B02b     Analysis Results Reviewed 1.3.2

    Criteria B02c     Test Results Reviewed 1.3.2

  Accomplishment B03   Mission Performance Predictions Reviewed -

    Criteria B03a     Analysis Results Reviewed 1.3.2

    Criteria B03b     Test Results Reviewed 1.3.2

  Accomplishment B04   Payload Integration Plan Reviewed -

    Criteria B04a     Payload Design Reviewed at the System Level 1.3.3

    Criteria B04b     Payload Testing (Component, Functional, Static) Reviewed 1.3.5

    Criteria B04c     Safety and Failure Analysis Reviewed 1.3.2

  Accomplishment B05 Initial Test Plan Reviewed -

    Criteria B05a     Initial Test Schedule Reviewed 1.2.1

    Criteria B05b     Initial Test Requirements Reviewed 1.2.2

  Accomplishment B06 Critical Design Review (CDR) Conducted -

    Criteria B06a IBR/PDR Minutes and Action Item Closure Plan Finalized 1.2.2

    Criteria B06b CDR Meeting Conducted 1.3.2

    Criteria B06c CDR Minutes and Actions Genearated 1.3.2

Activity #

https://evm.nasa.gov/reports.html
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disciplined systems engineering process.  The IMP events are not tied to calendar dates; each event is 

completed when its supporting accomplishments are completed and when this is evidenced by the 

satisfaction of the criteria supporting each of those accomplishments.  The IMP is generally contractually 

binding and becomes the baseline execution plan for the P/p.  Although fairly detailed, the IMP is a 

relatively top-level document in comparison with the IMS.  The IMS relates to the IMP in that it shows all 

the detailed tasks required to accomplish the work effort contained in the IMP in a time-based network 

of activities.   Thus, the IMP outline code should be traceable to both the WBS and the IMS with all tasks 

containing an appropriate IMP assignment, if/when applicable.    

The IMP and IMS are valuable tools a PM can use in preparing for a Request for Proposal (RFP) and 

{ƻǳǊŎŜ {ŜƭŜŎǘƛƻƴ ōŜŎŀǳǎŜ ǘƘŜȅ ǎŜǊǾŜ ŀǎ ǘƘŜ ōŀǎƛǎ ƻŦ ŀƴ ƻŦŦŜǊƻǊΩǎ ǇǊƻǇƻǎŀƭ ŀƴŘ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀΦ  ¢ƘŜ 

IMP and IMS should clearly demonstrate that the P/p is structured and executable within schedule and 

cost constraints and with an acceptable level of risk.  Thus, both the IMP and IMS are key ingredients in 

P/p planning, proposal evaluation, source selection, and program execution.34  However, the IMP is not 

a NASA-required product. 

5.3.3 Organizational Breakdown Structure (OBS) 

¢ƘŜ h.{ ƛǎ ǘƘŜ άǿƘƻέ ƻŦ P/p scope.  It is the hierarchical division of the organization structure that 

defines who performs the work.  Many P/ps require resources from more than one organization or 

department.  The use of a P/p OBS helps to identify the responsibilities, hierarchy, and interfaces 

between these organizations.  An OBS may be established regardless of whether the organization is 

structured by function, Integrated Product Teams (IPT), or by matrix assignment.  An OBS, if used, 

should reflect the organizational responsibilities as they pertain to the P/p.  This may or may not differ 

from the functional organizational hierarchy.  One example of an OBS is shown in Figure 5-4.   

 

Figure 5-4.  Organizational Breakdown Structure (OBS) example. 

 
 

34 Department of Defense.  Integrated Master Plan and Integrated Master Schedule Preparation and User Guide.  Version 0.9.  
October 21, 2005.  http://acqnotes.com/acqnote/careerfields/integrated-master-plan.  

http://acqnotes.com/acqnote/careerfields/integrated-master-plan


69 
 
 

The OBS also identifies the resources available to assign to work activities and to resource load the 

schedule.  When combined with the WBS, the OBS is used to develop a responsibilities assignment 

matrix (RAM), which clearly identifies which organization is responsible for each task in the schedule as 

shown in Figure 5-5.  RAMs are typically used to identify control accounts, which are described in the 

following section, in support of the EVMS. 

 

Figure 5-5.  Responsibility Assignment Matrix (RAM) example. 

5.3.4 Cost Breakdown Structure (CBS) 

The Cost Breakdown Structure (CBS), also sometimes referred to as the Resource Breakdown Structure 

(RBS), ƛǎ ǘƘŜ άƘƻǿ ƳǳŎƘέ ƻŦ P/p scope.  It is the hierarchical structure that classifies resources into 

control accounts.  At the highest level, these are labor, travel, materials, equipment, and other direct 

and indirect costs.  As shown in Figure 5-5, the intersection of the OBS and the WBS defines the control 

account.  A control account is a natural management point for planning and control since it represents 

the work assigned to one responsible organizational element (or integrated product team) for a single 

WBS element.  A control account is also the point at which budgets (resource plans) and actual costs are 

accumulated and compared to earned value for management control purposes.  The person accountable 

for planning and managing the resources authorized to accomplish the work effort in the control 

account is the Control Account Manager (CAM).  The CAM is usually responsible for the creation, status, 

and maintenance of the schedule activities within the control account.  Establishing the control accounts 

helps to ensure that no duplication of responsibility occurs, and it lies the foundation for fully 

integrating all aspects of P/p planning, including scope, schedule, budget, work authorization, and cost 

accumulation processes in support of the EVMS. 
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Typically for NASA P/ps, the WBS is the primary source for development of the CBS, with each control 

account being consistent with a work package or detailed task.35  If composed with cost information, a 

WBS may serve directly as a CBS.  Otherwise, it may be loaded with cost information attributed to its 

respective elements to create the CBS.  A resource- or cost-loaded schedule can be used as a tool that 

yields insight and assistance to the P/p management team in their management of weekly and monthly 

άresourceέ allocations.  It assists the P/p with the on-going evolution of P/p budget estimates that 

satisfy various Agency, program, and P/p budget development needs.  For example, cost loading ensures 

the P/p has a complete and consistent performance baseline (or formal PMB, if applicable) that includes 

integrated cost and schedule for all elements of the Work Breakdown Structure (WBS).  Because it is not 

uncommon for the cost-estimating tool and the IMS to differ in WBS at lower-levels, it may be necessary 

to roll-up, or otherwise adjust, the cost estimate in order to align the WBS levels in both tools.  When 

cost and schedule are developed jointly, cost loading verifies alignment at the lowest level of the cost 

WBS (schedule WBS is likely at a much lower level).  The integration of programmatic (cost, schedule, 

risk) and technical elements provides a better understanding of how programmatics are interrelated.  

For example, the dependencies between cost increases associated with schedule slips (due to potential 

risks, poor performance, uncertainty, or any other constraint) or possibly even cost decreases with 

schedule duration reductions (opportunity, risk mitigation, additional funding, etc.) represent how an 

overall plan may be affected by changes in any element.  Additional information on Resource and Cost 

Loading can be found in Section 5.5.12.  Additional information the CBS can be found in the NASA Cost 

Estimating Handbook, Appendix B. 

In some cases, the schedule may or may not directly include elements of the CBS (i.e., resource or cost 

loading the schedule).  Depending on the specific cost models or estimating approaches the cost analyst 

has chosen, the P/p WBS may not have sufficient granularity, or misalignment may exist between the 

WBS and the estimating methods.  Any adjustments that are made to the P/p WBS must be coordinated 

with the P/p to ensure that the changes will not cause issues with understanding or communicating the 

estimate.36   

The CBS should be traceable to the P/p budget.  Budget planning information (i.e., all estimated P/p 

costs and obligations including FTEs, WYEs, ODCs, procurements, travel, facilities, and other costs for 

each fiscal year during all phases of a P/p) is used during Schedule Management Planning and Schedule 

Development, leading to an approved baseline IMS.  Having a clear understanding of the budget, and 

specifically, the funding that will be available is critical to establishing a credible Schedule BoE, as the 

IMS should be traceable at some level to the P/p CBS.  This information aids in determining IMS task 

durations, interdependencies, constraints, and calendars.   

It is imperative that the baseline IMS correlates to and is in agreement with all segments of the 

integrated cost and schedule baseline, in order to establish a good baseline to which performance can 

be measured.  For instance, the PMB is the time-phased cost plan for accomplishing all authorized work 

scope in a P/p's life cycle, which includes both NASA internal costs and supplier costs.  The P/p's 

 
 

35 NASA Cost Estimating Handbook, V4.0.  February 2015.  Appendix B.  Page B-2.  
https://www.nasa.gov/sites/default/files/files/01_CEH_Main_Body_02_27_15.pdf 
36 NASA Cost Estimating Handbook, V4.0.  February 2015.  Appendix B.  Page B-2.  
https://www.nasa.gov/sites/default/files/files/01_CEH_Main_Body_02_27_15.pdf 

https://www.nasa.gov/sites/default/files/files/01_CEH_Main_Body_02_27_15.pdf
https://www.nasa.gov/sites/default/files/files/01_CEH_Main_Body_02_27_15.pdf
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performance against the PMB is measured using EVM, if required, or other performance measurement 

techniques if EVM is not required.  Figure 5-6 illustrates the how cost and schedule are linked together 

to inform the PMB.  

 

Figure 5-6.  Cost and schedule estimates must be integrated to establish a credible PMB. 

Having a clear understanding of the budget, and specifically, the funding that will be available to a P/p 

and when is critical in establishing a credible IMS.  Funding levels and phasing may restrict the amount 

of work that can be done in a specific time period forcing the P/p to replan or, if severely constrained, 

may lead the P/p to descope (i.e., minimize or delete some requirements).  Thus, it is important to 

understand whether the P/p scope can be accomplished per the available funding given the costs 

associated with the planned work.  Incorporating costs into a P/p IMS provides a time-phased spending 

estimate (i.e., cost-loaded schedule) that can be compared to funding availability over time.  If there are 

misalignments, the P/p has the data needed to re-phase the planned work or to descope the 

requirements to match available budget. 

Caution.  During the planning process, it is important to ensure the P/p commitments never exceed the 

authorized P/p funding for a specific fiscal year and do not exceed the planned annual budget for 

complete LCC.  Remember that P/p funding and the P/p budget are different entities, but they are 

related.  NASA funding is incremental, almost always by FY, and refers to the dollars authorized for P/p 

expenditure during that FY.  On the other hand, a P/p budget plan refers to the value assigned to the 

time-phased resources necessary to accomplish the scheduled effort.  There should always be 

integration between funding, planned budget, and the associated work content to be scheduled.  In 

Figure 5-7, an authorized budget plan is shown as a function of FY.   
























































































































































































































































































































































































































































































































































































































































































