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Mission Engineering

Overview

Mission Engineering provides the methodology and technical attributes for employing engineering rigor to
the analysis of warfighting concepts of operation, functions, systems, and technologies in an end-to-end
mission context to determine/evaluate capability solutions and shape enterprise-level investments to achieve
desired mission effects.

/ Mission Approaches \ / ;. . \ / Mission-Focused Threat- \
To Be Explored MissloniSietis Informed Outputs

* Mission Setting * Analyze Mission * Solution Architectures
- Threats/Intel Engineering Threads * Mission Maturation
- Scenario/Vignette * Metrics Roadmaps

* Operational * Analyses * Technology Investment
- Concepts of Ops./Emp. - Gap, Sensitivity, Efficacy Decisions

* Transparency and
Curation of Data

KModeling & Simulation Tooy \ /

Mission Engineering Objectives

- Joint Warfighting Concept
* Current & Future Tech./ /

\Capabilities

* Requirement Settings

- Mission-focused threat-informed analyses to evaluate capability solutions, advise on development of requirements
and inform technology investment decisions.

- ldentify enhanced capabilities, technologies, system inter-dependencies, and architectures to close mission gaps
- Provide mission concepts/ops into sets of Mission Blueprints to guide other activities

- Synchronize prototypes and systems in development to meet evolving mission needs

Method to synergize Missions - Concepts - Systems - Technologies - Budgets - Requirements
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Mission Engineering
vs. Systems Engineering MISSION REQUIREMENTS?

MISSION GAPS?

Tops-Down MISSION EFFECTIVENESS?
Approach

MISSION UTILITY?
Mission Enq.me.e”nq: MISSION/ MISSION SUCCESS?

focuses on mission and
threats to evaluate
solutions and inform @ SYSTEMS ﬁ
requirements and SYSTEMS
Investment decisions to

meet evolving Joint SYSTEM U{ Systems Engineering:

mission needs focuses on development
and design of a system

COMPONENT I_I that meets a specific set
of requirements (needs)

Bottoms-up

TECHNOLOGY Approach X

Mission Engineering analyzes Systems and Systems of Systems in a Operational Mission context
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Mission Engineering

Lines of Effort

Examples of Current Mission Engineering Activities / Efforts

STUDIES ARCHITECTURE PROCESS / TOOLS

Rapid Precision Strike JADC2 DoDI 5000.EN

Time Sensitive Targeting
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i ( e R&E AD Modernization
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Directed Energy

Digital Ecosystem

DOD Model Hierarchy

BRAWLER, ESAMS, GIANT, GTSIM, ISEM ENGAGEMENT
MOSAIC, RADGUNS, SHAZAM

HUNDREDS OF ENGINEERING MODELS. ENGINEERING

Simulation Tools
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Mission Engineering

Roles, Policy, Guidance

PoLicy AND GUIDANCE

N —— * DoDI 5000.02 (Revision)
= Mission * DoDI 5000.ENG (New)
_‘—'— Engineering
& Handbook * Mission Engineering Guide (New)
L Versica 1.0)
Lead
Level Missions Modeling  Responsibility
. . Joint Mission / OSD
; Joint / Multi- ; . .
Enterprise-level h - Campaign Chief Engineer
! B Service Missions Models Coordinate with J-Staff

Freely shared data, analysis, models

C | | Single Service Service Mission Component ME
ow%ve Missions Models Lead

Y S Y Y S Y Y

Freely shared data, analysis, models

»
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dé é é l?';"o@ir'q'riﬁ-l;!abglj bbb Mission Use- Engineering /

cases Physics Models

PM and
Industry
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Key TENETS
* Applies to all Defense Acquisition
System Pathways

* Continually assess/reassess
Mission Risk, Issue, Opportunity
(RIO) at decision points

* Programs must come with mission
analyses

 Shared data
* Shared responsibility

* Use higher-level models when
applicable

* Engineer lower-levels models to
support higher level models

* TRANSPARENCY




Mission Engineering

* Primary Audience
- 0SD, Services, and Joint Staff Draft Outline

1 Introduction

* Guide Approach
- Focus on “what” ME is and not “how” to do ME 2 Attributes of Mission Engineering

- Present ME in the context of attributes to consider vs. a 2.1 Problem Statement

“cookie cutter” process
2.2 Basic Assumptions & Constraints

* Guide Objectives

2.3 Technical Infrastructure
- Invoke critical thinking throughout the mission engineering

effort 2.4 Metrics
- Allows users to understand the main attributes of Mission 2.5 Analysis
Engineering and how to apply it to answer questions 26 Models
- Add technical/engineering rigor into analysis process
- Adopt a common set of ME terms and definitions 2.7 Output
- Promulgate “ME” best practices 3 Other Considerations

4  Appendices
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Mission Engineering

Knowledge Management

Transparency of program
performance data

Industry-provided design
models

Increased oversight of
program interdependencies

Collaborative mission
efficacy analysis

Curation of data — accuracy
of analyses depends on
pedigree of data

Costs & Budgets

OSD CAPE, PPBE

Governance
Framework

Previous
Analyses

FFRDCsand others Components & Services

Industry

Analytical
Models / Tools

ADs,
BAA Leads

Need collaborative environment, taillorable software tools,

authoritative models, data
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Mission Engineering

Supported by Digital Engineering

Scope
and
Complexity

.i"""'H

Cross
Organizational :ﬁ- ? ﬁg‘;mﬁn
Engagement ++4l | Representations
Integrated i
Analysis ;ﬁﬁtmg
Capability Assessment

There are many Mission Engineering challenges that can be
addressed through Digital Engineering
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“Our mission is to ensure that we, if necessary, reestablish and then maintain
our technical advantage.”
— Under Secretary Griffin, April 2018
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