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Abstract 

A recognized systems engineering best practice is early development of operational concepts during 
system development and documentation of those operational concepts in one or more operational concept 
documents.  Recognizing this best practice, U. S. Department of Defense (DoD) and NASA standard 
procedures have required that information relating to system operational concepts be prepared in support 
of the specification and development of systems.  In the past, the DoD has published Data Item Descriptions 
(DIDs), and NASA has published Data Requirements Documents (DRDs), which describe the format and 
content of the information to be provided. 
 
This AIAA Guide describes which types of information are most relevant, their purpose, and who should 
participate in the operational concept development effort.  It also provides advice regarding effective 
procedures for generation of the information and how to document it.   
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Foreword 

This Guide for the Preparation of Operational Concept Documents (OCD) has been sponsored by the 
American Institute of Aeronautics and Astronautics (AIAA) as a part of its Standards Program.  It is an 
update and extension of the original ANSI/AIAA Guide (ANSI/AIAA G-043-1992), incorporating new 
insights, knowledge, and experience that have been recognized since the Guide’s original publication.  The 
original Guide was developed by the AIAA Software Systems Committee on Standards and formed a sound 
foundation for this updated version. This edition of the Guide has been prepared by the AIAA Systems 
Engineering Committee on Standards, the AIAA Software Engineering Technical Committee, and the 
Requirements Working Group of the International Council on Systems Engineering. 
 
At the time that the original Guide was published, various government standards required the generation 
of operations concept information. The U.S. Department of Defense (DoD) had developed Data Item 
Descriptions (DIDs), but little information was provided describing the manner in which an Operational 
Concept Document should be used in support of systems development.  No guidelines were provided 
regarding which information was most useful, how to develop that information, which developer and 
customer personnel should participate, or how to document it.  
 
Subsequent to the publication of the original Guide, the DoD embarked on a substantial acquisition reform 
activity, which resulted in the cancellation of many standards that had guided the development of systems 
and software in favor of comparable commercial standards.  In the same time period, guides to the 
preparation of Operational Concept Documents were published by the Institute of Electrical and Electronic 
Engineers (IEEE 1362) and by ISO (ISO 14711:2002 (E)).  Lastly, many advances have been made in the 
last decade in methods used in systems and software development, not the least of which has been the 
expansion of object orientation and the development of the Unified Modeling Language (UML) and the 
Systems Modeling Language (SysML). 
 
The original Guide, ANSI/AIAA G-043-1992, was subject to review and revision in 1997. At approximately 
that time, members of the International Council on Systems Engineering Requirements Working Group 
(INCOSE RWG) had recognized a need for such a Guide and had begun work on their own document.  
After discussion between both organizations, the INCOSE RWG and the AIAA Systems Engineering 
Committee on Standards (SECoS) decided to work jointly on the revision of the ANSI Guide.  In addition, 
the INCOSE Net-Centric Operations (NCO) Working Group has worked jointly with the AIAA SETC in 
reviewing the G-043 document. The NCO Working Group has concurred with the contents.  Although the 
review and revision process was begun in 1997, it was not completed until 2011.   
 
The 2012 version of the “Guide for the Preparation of Operational Concept Documents”, in addition to 
including new information, had been broadened to encompass the development of all system types, 
including software-intensive systems, and to reflect technological advances of the last decade.  
Development of the current Guide has benefited from the cooperative effort between the AIAA and INCOSE 
by providing a broad systems-level viewpoint and inclusion of international knowledge, information, and 
experience. 
 
This 2018 version of the ““Guide for the Preparation of Operational Concept Documents” was developed 
by the SECoS which had also coordinated the review and publication of the 2012 version 
 
This publication is a Guide and contains no normative material.  It is informative only. 
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1 Introduction 

1.1 Purpose 

The purpose of this Guide is twofold.  First, the Guide describes a time-tested process for operational 
concept development.  Second, it is intended to recommend how to compile the information developed 
during operational concept development into one or more Operational Concept Documents (OCDs) 
encompassing the full range of the product lifecycle (Haskins, 2010):  concept, development, production, 
utilization, support, and retirement stages.  

1.2 System 

The Operational Concept is prepared initially to support the concept and development stages of the system 
life cycle.  The Operational Concept is then maintained throughout the Program to support the production, 
utilization, support, and retirement stages of the system life cycle.  As the concept of “system” is central to 
the Operational Concept and its preparation and maintenance, for the purposes of this Guide, a system is 
defined as: 

A combination of interacting elements organized to achieve one or more stated purposes. 
A system may be considered as a product or as the services it provides.  In practice, the 
interpretation of its meaning is frequently clarified by the use of an associative noun (e.g., 
aircraft system). Alternatively, the word “system” may be substituted simply by a context-
dependent synonym (e.g., aircraft), though this may then obscure the system principles 
perspective [after ISO, 2008]. 
 

Early in the system development activity, a system is conceptual in nature.  As the development effort 
continues, the system becomes realized in hardware, software, materials, personnel, facilities, and 
processes. 

A system may consist of several levels where each element at each lower level may by this definition itself 
be considered a system (i.e., a subsystem of a large system may itself possess all of the attributes of a 
system). 

1.3 Operational Concept Document Versus Concept of Operations Document 

The terms “operational concept” and “concept of operations,” and the terms “operational concept document” 
and “concept of operations document,” are often used interchangeably in system development.  Although 
there are similarities between the two terms in each set, there are also significant differences.  It is important 
to understand the term “concept of operations” and “operational concept” before trying to understand the 
terms describing the documents. 

For the purposes of this Guide, a distinction shall be made between the terms “concept of operations” and 
“operational concept.”  Each has a separate purpose and is prepared and used to meet separate ends.  It 
is imperative that the system and software engineering communities within a given Program agree on the 
usage of the two terms, and use this Guide in accordance with the Program-specific meanings.  The terms 
“concept of operations” and “operational concept” will be used as defined below throughout this Guide. 

1.3.1 Concept of Operations 

A concept of operations is an abstract model created by an organization or enterprise1 to describe how it 
intends to operate to achieve its goals and objectives.  The concept of operations may be very high level 
and independent of the particular systems to be used in the organization or enterprise operations or it may 
be developed as part of the process for acquisition of a new, upgraded, or modified system.  A detailed 

                                                 
1 See Section 5.2, Definitions, for the distinction between “organization” and “enterprise.” 
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definition of the concept of operations has been provided in the Department of Defense Dictionary of Military 
and Associated Terms, JP 1-02 (DoD, 2010): 

Concept of operations — a verbal or graphic statement that clearly and concisely 
expresses what the joint force commander intends to accomplish and how it will be done 
using available resources. The concept is designed to give an overall picture of the 
operation.  Also called commander’s concept or CONOPS. 

The INCOSE Systems Engineering Handbook, Version 4 (Walden, 2015), defines the Concept of 
Operations as follows: 

Concept of Operations (ConOps).  The ConOps is a verbal and/or graphic statement 
prepared for the organization’s leadership that describes the assumptions or intent 
regarding the overall operation or series of operations of the enterprise, to include any new 
capability. 

For the purposes of this Guide, the concept of operations is defined as follows: 

The ConOps  is the user definition of how the overall organization will be operated to satisfy 
its mission. It is a verbal and graphic statement, in broad outline, of an organization’s 
(enterprise’s) assumptions or intent in regard to an operation or series of operations of 
new, modified or existing organizational (enterprise) systems. 

NOTE The concept of operations frequently is embodied in long-range strategic plans and annual 
operational plans.  In the latter case, the concept of operations in the plan covers a series of 
connected operations to be carried out simultaneously or in succession to achieve an organizational 
(enterprise) performance objective. The concept is designed to give an overall picture of the 
organization’s (enterprise’s) operations. It is also called the CONOPS. 

1.3.2 Operational Concept 

A definition of “operational concept” has not been found.  For the purposes of this document, it will be taken 
to mean an abstract model of the operations of a specific system or group of systems, usually developed 
as part of the acquisition process and used throughout the system life cycle.  The definition of the 
operational concept for this Guide is as follows: 

The user definition of how a specific system will be utilized within the organization. It may 
include a flow down of the concept of operations activities to be performed using the 
specific system and/or a verbal and graphic statement of an organization’s (enterprise’s) 
assumptions or intent in regard to an operation or series of operations of a specific system 
or a related set of specific new, existing or modified systems. 

NOTE The operational concept is frequently developed as part of a system development or 
acquisition program. The operational concept is designed to give an overall picture of the operations 
using one or more specific systems, or set of related systems, in the organization’s (enterprise’s) 
operational environment from the users’ and operators’ perspective. It is also called the OpsCon. 

A single operational concept can be used as the basis for defining the behavior and requirements to be 
allocated to two or more systems. In some cases, this is the only way that the operations can be 
comprehensively described. The target systems may or may not be acquired from the same supplier. This 
applies to Family of Systems/System of Systems (FoS/SoS); it also applies to systems that are not 
necessarily in the same family. 

The initial Operational Concept should be developed by the users and operators at the inception of the 
acquisition Program.  Alternatively, an Operational Concept may be developed by the system customer2 at 

                                                 
2 See Section 5.2, Definitions, for the distinction between customer, operator, and user. 
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the beginning of the concept and development phases of the Program.  The Operational Concept is then 
maintained through the production, utilization, support, and retirement phases of the system life cycle jointly 
by the developer and the customer. 

1.3.3 Concept of Operations Document 

The term “Concept of Operations Document” has not been universally or consistently defined in the 
literature.  IEEE 1362 (IEEE, 1998a) provides the following definition: 

Concept of operations (ConOps) document:  A user-oriented document that describes a 
system’s operational characteristics from the end-users’ viewpoint.  

The definition appears to describe a document containing the “operational concept.”   

For the purposes of this Guide, a Concept of Operations Document is defined as follows: 

A document for recording a concept of operations.  It is developed at the organization 
(enterprise) level, independent of any specific system solution, to describe how the 
organization (enterprise) will operate to execute strategy and doctrine.  The Concept of 
Operations Document is not a requirements document.  It describes the organization 
(enterprise) operational intent and context, and is used to derive needs and requirements. 

1.3.4 Operational Concept Document 

No definition has been found in the literature or in general use for an Operational Concept Document.  For 
the purposes of this Guide, the Operational Concept Document is defined as follows: 

A document for recording an Operational Concept.  It is prepared at the acquisition 
organization and developer level to describe how a particular system (new, modified or 
existing) will be operated to satisfy its user and operator needs.  The description is 
independent of specific design solutions, although it will make reference to a possible 
design solution at the highest level of abstraction.  The Operational Concept Document is 
not a requirements document.  It describes the system operational intent and context, and 
is used to derive needs and requirements. 

1.3.5 Relationship Between Concept of Operations and Operational Concept 

The Operational Concept Document must always reflect the organization (enterprise) information in the 
Concept of Operations document. Preparation of the Operational Concept Document during the 
development cycle is discussed in Section 6.  One Concept of Operations can lead to the generation of 
multiple Operational Concepts, as shown in Figure 1. 

In order to avoid inclusion of solution-specific information in the initial Operational Concept Document, 
system operational behavior should be described in the form of capabilities and outcomes.  Initially, any 
reference to an architectural or detailed solution should be minimized.  As the system is realized and the 
Operational Concept Document is revised throughout the product life cycle, references to the specific 
architectural features of the solution are incorporated. 

1.3.6 Summary of Concept of Operations and Operational Concept 

The Concept of Operations is a high-level model of the operations of an organization (enterprise) and is 
used in conjunction with an inventory assessment and gap analysis to identify organization (enterprise) 
operational shortfalls and needs.  This latter analysis, identifying organization (enterprise) needs, can lead 
to changes in organization (enterprise) doctrine, organization, training, material, leadership and education, 
personnel or facilities (DOTMLPF-P), or some combination of such changes.  It can also lead to modification 
or upgrade of one or more systems, or to acquisition of one or more new systems, or a combination of such 
actions.   
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Figure 1 — Single organization-wide concept of operations may lead to many operational concepts 

An organization (enterprise) will review and update its Concept of Operations on a regular basis.  It may be 
documented as a stand-alone document, or it may constitute sections of the organization’s (enterprise’s) 
long-range strategic plan and annual operating plan. 

Operational Concepts are prepared to support the development of a new or modified/upgraded system.  
They may be prepared by the customer as part of the request for proposal.  (In this case, they are often 
called the concept of operations.)  The Operational Concept is also prepared after the commencement of 
the product development activity and is maintained throughout the product life cycle.  See Figure 2. 

1.4 Other Sources  

Other documents have been published providing guidance in the development of operational concepts. 

IEEE Standard 1362 (IEEE, 1998a) provides a template for the preparation of a “Concept of Operations” 
(ConOps) document for use in the development or modification of software-intensive systems.  The IEEE 
Guide was not intended for application in the development of hardware-only systems, and, in fact, states 
that it is intended for use in development and modification of the software portions of software-intensive 
systems.   It does not discuss the procedures, methods or techniques to be used in creating the ConOps.  
The IEEE Guide takes an opportunity-driven approach (we can do it) rather than a customer-needs-driven 
approach (what the customer needs).  In the context of this ANSI/AIAA Guide, the IEEE guide describes 
an Operational Concept Document. 

ISO 14711:2002(E) (ISO, 2002) provides guidance in the preparation of a document defining the space 
system mission operations concept, including both the development of the space system, and all operations 
subsequent to the boost phase of the mission.  The Guide also expects that the operations concept will 
include information on the pre-launch and launch-phase ground support operations.  The operations 
concept guidance covers mainly the payload operations, with a focus on the data handling aspects of the 
mission.  

IEEE/EIA 12207.1-1997 (IEEE, 1998b) provides a description of the contents of a “concept of operations” 
document in Clause 6.3.  The description gives a brief statement of the purpose of the document, a 
reference to the clause in the base standard (IEEE, 1998c) invoking the document, a short outline of the 
content and the characteristics of the document.  It is sufficiently general to support any system 
development activity.  No guidance is given on the process or method to be used in developing the 
document.   Again, the Concept of Operations document discussed in IEEE/EIA 12207 is an Operational 
Concept Document in the context of this Guide.  A more recent version, IEEE Standard 12207-2008 (IEEE, 
2008), merely relates IEEE Standard 1362 (IEEE, 1998a) to the section on stakeholder requirements 
definition without discussing the document, its creation, or its use. 
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Figure 2 — Operational concept grows through the product life cycle 

 
U.S. Air Force Air Combat Command Instruction (ACCI) 10-650, Development and Use of Concepts of 
Operations (USAF, 1998), provides an outline for a concept of operations document that can be applied to 
the development of any type of system.  It provides increased focus on security matters, integration and 
interoperability, and communications and computer system support, and includes explicitly sections on 
training and logistics.  The development process provided is at a very high level, concentrating on the 
document-development process flow without any discussion of techniques or methods. In the context of 
this Guide, the ACCI 10-650 concept of operations document is an operational concept document. 

The U.S. Air Force has more recently implemented policies and instructions to support development of 
concepts in preparation of the Joint Staff’s Joint Operating Concept (USAF, 2003; USAF, 2004; USAF, 
2005).  In the context of this Guide, the concept in the Policy and Instructions is a concept of operations, 
written at the organizational (enterprise) level. 

A high-level Operational Concept Graphic is part of the DoD Architect Framework (DoDAF) documentation 
set (DoD, 2009b; document OV-1).  It is a free-form document consisting of a nonprescriptive, illustrative 
single-page graphic depicting a “mission, class of mission, or scenario. It shows the main operational 
concepts and interesting or unique aspects of operations. It describes the interactions between the subject 
architecture and its environment, and between the architecture and external systems.”  The document also 
includes UML use case diagrams and a text component defining the data elements.  In the context of this 
Guide, the OV-1 Operational Concept Graphic is a Concept of Operations Document. 
 
ISO/IEC 15288 (ISO, 2008) discusses the definition of a “context of use” during the definition of the 
stakeholder requirements.  This context definition is discussed in more detail in Clause 6.4.1.3 b) 2): 
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Scenarios are used to analyze the operation of the system in its intended environment in 
order to identify requirements that may not have been formally specified by any of the 
stakeholders, e.g., legal, regulatory and social obligations. The context of use of the system 
is identified and analyzed. Include in the context analysis the activities that users perform 
to achieve system objectives, the relevant characteristics of the end users of the system 
(e.g., expected training, degree of fatigue), the physical environment (e.g., available light, 
temperature) and any equipment to be used (e.g., protective or communication equipment). 
The social and organizational influences on users that could affect system use or constrain 
its design are analyzed when applicable. 

 
ISO/IEC TR 19760 (ISO, 2003), the guide to ISO/IEC 15288, discusses the “context of use” as: 

The context of use statement…is a collection of information about the physical, technical, 
social and cultural elements surrounding a system and an analysis of how these affect (or 
will affect) how the system is used. The context of use statement is a collection of 
supporting information when preparing the system user and operational requirements. It 
provides guidance on how and where a system will be used to the designers of the system 
in considering design alternatives. It is a reference document for the design of validation 
activities for a system. It is the most detailed source of information about the users of the 
system and their working environment and is used as the primary guide when selecting 
users for trials and tests. 

As will be seen in Sections 6 and 7 of this Guide, the combined definition of the “context of use” statement 
of ISO/IEC 15288 and ISO/IEC TR 19760 is very similar to an operational concept in this Guide. 

The U.S. Department of Transportation Federal Highway Administration recommends preparation and use 
of a Concept of Operations in the development of transportation management systems (FHWA-HOP-07-
001).  The FHA has adopted the IEEE definition of Concept of Operations given above.  Therefore, the 
Concept of Operations discussed in the FHA literature is an Operational Concept in the context of this 
Guide. 

Several papers discussing operational concepts have appeared in the literature. Some (e.g., Dusting, 2001; 
Feerrar, 1996; Kays, 1992; LaMonica, 1994; Rindskopf, 1996; Verma, 2004) show the application of the 
operational concept in the development of systems.  The various case studies cover a wide range of 
business domains: 

 business systems definition 
 development of oceanic air traffic management systems 
 implementation of an undergraduate engineering program 
 development of an automated systems engineering tool suite 
 development of the nuclear waste disposal site at Yucca Mountain 
 development of network-centric systems. 

The papers provide insight into the preparation of a concept and its documentation, and show the value of 
the operational concept in a development Program, particularly when prepared at the beginning of the 
Program and maintained throughout the Program life cycle. 

Other papers (e.g., Anderegg, 1996; Buede,1995; Cropley, 2002; Fairley, 1994; Gabb, 2001b; Gambhir, 
1996; Jorgensen, 2002; Rogers, 1995) discussed the use of the operational concept in the systems 
engineering process and its creation.  Again, the value of the operational concept in reducing risk and 
promoting understanding of the operators needs are stressed, as is the importance of creating the 
operational concept early in the development and maintaining it throughout the Program life cycle. 

In its commercial business, Intel has used “[a] combination of the use case and concept-of-operations 
approaches...with use cases either translated or extended into a concept of operations model” (Simmons, 
2005, 2006).  The approach is based on the usage model, which “…describes the interaction between the 
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user and the system at a level that identifies the system’s benefits to the user.”  (Again, while calling the 
artifact a concept of operations, in the sense of this paper, the author is describing an operational concept.) 

1.5 Structure of the Guide 

Section 1 provides the definition of a system, addresses the differences between a Concept of Operations 
and an Operational Concept, and reviews other sources of information on the topic. 

Section 2 defines the scope of the Guide and its use. 

Section 3 provides guidance for tailoring of this Guide to specific Program needs. 

Section 4 identifies the applicable documents. 

Section 5 contains definitions of acronyms, abbreviations, and terms used in this document. 

Section 6 describes the purposes of the operational concept process and methods, provides an overview 
of their role in the system development process, and identifies various perspectives from which they may 
be applied.  It also contains a description of the types of information that an OCD should contain. 

Section 7 provides guidelines for the preparation of an OCD. 

Section 8 is a bibliography providing full attributions for all documents referenced in this Guide. 

Annex A provides an annotated outline recommended for the OCD.  

Annex B provides a brief discussion of the genesis of the process and the OCD. Background information 
on the evolution of the OCD is also provided. 

2 Scope 

This Guide outlines the operational concept definition process and how it may be applied. The main 
emphasis of this document is to provide practical recommendations on how to perform an operational 
concept definition activity with the focus on the OCD because that is the physical product in which the 
results of the work are captured. 

This Guide is applicable for the procurement of systems, including ground systems, and associated 
equipment/subsystems. 

3 Tailoring 

Owing to the diversity of the systems development process across the supplier community, and the systems 
to be developed, it is impossible to create a guide that is uniformly applicable to all projects and programs. 
As part of the process, tailoring of this Guide to fit the program shall be undertaken by each supplier 
organization in consultation with the procuring entity where applicable.    

4 Applicable Documents 

This Guide is informative and not normative.  Therefore, it contains no requirements, and there are no 
documents containing provisions which, through reference in this text, constitute provisions of this Guide.  

Documents to which only informative reference is made are listed in the bibliography (Section 8). 

5 Vocabulary 

5.1 Acronyms and Abbreviated Terms 

ACC Air Combat Command 
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ACCI Air Combat Command Instruction 

AIAA American Institute of Aeronautics and Astronautics 

ANSI American National Standards Institute 

CDD Capability Development Document 

CJCSI Chairman, Joint Chiefs of Staff Instruction 

ConOps, CONOPS Concept of Operations 

CPD Capabilities Production Document 

DID Data Item Description 

DoD Department of Defense 

DoDAF Department of Defense Architecture Framework 

DoDI Department of Defense Instruction 

DOTMLPF-P Doctrine, Organization, Training, Materiel, Leadership and Education, 
Personnel, Facilities and Policy 

DRD Data Requirements Description 

DRM Design Reference Mission 

EIA Electronics Industries Alliance 

FAA Federal Aviation Administration 

FHA Federal Highway Administration 

FHWA Federal Highway Administration 

FoS Family of Systems 

HAZMAT Hazardous Material 

ICD Initial Capabilities Document 

IEC International Electro-Technical Commission 

IEEE Institute of Electrical and Electronics Engineers 

INCOSE International Council on Systems Engineering 

I/O Input / Output 

ISBN International Standard Book Number 

ISO International Organization for Standardization 

JCIDS Joint Capabilities Integration and Development System 

JLC Joint Logistics Commanders 

JP Joint Publications 

MCCR Mission Critical Computer Resources 
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