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1. Introduction

Effects-Based Operations (EBO) provides a new paradigm for conceiving and conducting
military campaigns. Supplement One to the Commander’s Handbook for an Effects Based
Approach to Joint Operations (13 March 2006) defines EBO as, “Operations that are planned,
executed, assessed, and adapted based on a holistic understanding of the operational environment
in order to influence or change system behavior or capabilities using the integrated application of
select instruments of power to achieve directed policy aims.” The handbook also points out that
EBO is comprised of a continuous loop of three basic processes: planning, execution and
assessment. The focus of this effort is on the final leg of the EBO triangle, assessment.

Within the air component of the joint forces structure, the Strategy Plans Team (SPT) of the
Strategy Division has the responsibility for translating the Joint Forces Commander’s (JFC)
desired effects into a strategy of operational objectives, tactical objectives, and tactical tasks. Air
strategy objectives and tasks are developed through a Course of Action (COA) analysis where
alternative approaches are specified and where the strengths and weaknesses of each are
compared to determine which is superior.

EBO is a performance-based process with measurable goals. The SPT specifies Measures of
Effectiveness (MoE) to assess progress toward goals. The Operational Assessment Team (OAT)
develops and implements a plan that gathers data on indicators and other factors defined by
planners to generate the performance metrics. Thus, the OAT implements the feedback loop that
allows the SPT to evaluate how their plan is progressing and make adjustments where necessary.
Current strategy planning and assessment processes are mostly manual. This is due, in part, to
the complex, somewhat fuzzy nature of the strategy processes. An important role of the
Operational Effect Assessment Visualization Tool (OEAVT) envisioned by the original Program
Research and Development Announcements (PRDA) was to help formalize the processes, data,
and assessments used by the Strategy Division by providing a top level visualization of the battle
space.

While there are a variety of problems the strategy visualization tools must solve, a problem
common to both the SPT and OAT is that they currently are “disconnected” from the Air and
Space Operations Center (AOC) data environment (e.g., the Theater Battle Management Core
System and other key systems). By disconnected, we mean that strategy planning products,
which contain the MoEs, are not entered into the AOC data environment. Also, by having no
visibility into the AOC data environment, the OAT is prevented from establishing automated
collection of the air campaign results required to make assessments.

One result of this lack of access is an inability to link a given Air Tasking Order (ATO) to the
broader effects-based plan. This loss of operational context results in “open-loop” air
campaigns, in which plans cannot be adapted to the evolution of operations. Thus, AOC Combat
Operations Division personnel have access to the ATO but they do not have access to
information about a particular target’s importance to the broader campaign strategy desired
effects or to the status of that target with respect to the goals of the JFACC and JFC. Thus, itis
possible to adversely affect implementation of the plan by re-tasking strike assets to lower valued
targets.



A second significant impact is that it is difficult for the OAT to assess how well effects are being
achieved because (1) they lack insight into how effects are implemented through a given ATO
and (2) the AOC data environment does not have the capability to record and organize execution
data, strike results and non-kinetic activities in a form readily interpretable by the assessment

team. Essentially, this means that the feedback loop, which makes EBO possible, is broken in
the AOC.



2. Purpose of the OEAVT Program

The goal of the OEAVT program was to create innovative, decision-actionable work support
systems that would enable the AOC OAT to plan and carry out assessment of effects-based plans
within a dynamically evolving air campaign. This would be accomplished by providing
intuitive, high-level visualizations of mission effects, mechanisms and their interrelationships
during the air operations planning and assessment phases of successive ATO cycles.

SAIC’s technical approach to developing OEAVT was guided by a desire to achieve three major
objectives. These were to (1) thoroughly understand the requisite OA knowledge, skills, and
experience that would enable design and development of an innovative, effective OA support
system; (2) apply proven, reliable engineering processes that would ensure effective
development of the OEAVT,; and (3) implement an evaluation methodology that would expose
OEAVT to a Test Readiness Level 6 environment, so as to demonstrate its operational
effectiveness and create opportunities for transition to the operational setting. The baseline plan
for achieving these three objectives consisted of five technical tasks:

2.1 Task 1: Translate Cognitive Task Analysis (CTA) into System Engineering
Requirements.

2.1.1 Conduct Cognitive Systems Analysis (CSA) of Operational Assessment teams.

Task 1 focused on gathering operational, behavioral and work information needed to understand
the Operational Assessment domain, the tasks involved in carrying out assessment and the
opportunities, strategies and constraints involved in planning for and implementing an
assessment program for particular air campaigns. The CSA included analyses of OA work
domains; analyses of assessor tasks and strategies; and analyses of the socio-technical and
organizational factors important in the conduct of operational assessment. An additional goal of
the effort was identification of critical measures of performance (i.e., key performance factors)
that could be used as metrics for OAT tools and operational effectiveness.

2.1.2 Validate CSA results.

The CSA results obtained were validated prior to the initiation of system development.
Validation was accomplished by subjecting the results to review by Air Force uniformed and/or
civilian personnel who were Subject Matter Experts (SME) in Strategy Division operations.
Results obtained in the validation process were used to update and/or correct results of the
analysis conducted.



2.1.3 Compile CSA Results into a System Engineering Tool/Database

This task was to ensure that CSA results were included in OEAVT system requirements. This
was required for effective development of visualization support for the OA domain. We relied
on both our own process and complimentary system engineering tools to accomplish this
objective. Our review of available system and software engineering tools revealed that the
CORE®" tool was the most suitable for incorporating and transforming the results of a CSA into
system engineering content suitable for requirements development.

2.2 Task 2: Evaluate OEAVT Candidate Solutions

The requirement for Task 2 as laid out in the Statement of Work, (SOW), states that SAIC is to
use the system engineering requirements derived from the CTA developed in Task 1, to
accomplish an analysis to determine solution categories. Based on these solution categories,
SAIC is to develop and create prototype display and database design concepts and analytically
evaluate each to determine viability.

Our approach to evaluating candidate solution categories is an explicit merger of cognitive,
human factors, and system and software engineering processes. This merger ensures that
insights into OEAVT user needs derived from the CTA are converted into sound visualization
and other concepts. One of the main systems of records at the time was Information Warfare
Planning Capability (IWPC). This system was investigated as a starting point. Review of the
previous work done by ManTech was also accomplished. It was decided that a significant
conceptual and technological gap existed in the current AOC tools from what the output of the
CTA indicated was needed. We decided to design our own set of User interfaces extensive
prototyping prior to development. These prototypes were manipulated and critiqued by
prospective users and our own OA SMEs.

2.3 Task 3: Develop OEAVT Solutions

This task involved developing the OEAVT software system components. Capability Maturity
Model® Integration (CMMI*™) Level 3 processes were applied to development of the system.
Software requirements were generated from the System Requirements and a software
architectural design then followed. The software components were developed using Java™? and
the individual units were tested to verify functionality. This task also included the integration of
software components that make up the OEAVT system. See Section 12 for more detail on the
development of the OEAVT System.

1 CORE is aregistered trademark of Vitech Corporation, 2070 Chain Bridge Road Suite 100 Vienna, Virginia
22182
2 Javais a trademark of Sun Microsystems Inc.



2.4 Task 4: Conduct Operational Test

The SOW requirement for this Task was for the OEAVT system software to operate successfully
at an operational test. The SOW states, that the OEAVT software system, completed as part of
the spiral development process, shall be integrated with the Task 3 database and evaluated within
an operational context using a scenario-specific database. Successful completion of the
operational test shall result in a Technology Readiness Level (TRL) 6 system. At TRL 6, a
representative model or prototype system would be tested in a relevant environment. The
demonstration might represent an actual system application, or it might only be similar to the
planned application, but use the same technologies.

To satisfy this SOW requirement, SAIC conducted the operational testing at the Warfighter
Analysis of Innovative Technologies and Concepts (WAIT & C) event at Langley, AFB.
Members of the SAIC team attended this event as part of an ongoing series of technology
demonstrations carried out by the GCIC. Focus of this event was on operational planning and
assessment. Eight SMEs were invited to the event to serve as evaluators of the technologies
under demonstration. The OEAVT system was successfully demonstrated for each SME.
Opportunities for improvement were recorded and then prioritized and weighted against our
current solution and available funding. A decision was then made as to whether the
improvement could be incorporated into the OEAVT development. Operational SMEs provided
an excellent opportunity to showcase OEAVT’s new Operational Assessment capabilities.

2.5 Task 5: Report Results

The output of Task 5 is a final technical report documenting results of the OEAVT system
development effort, as well as the engineering methods used to produce the system. This final
report also includes a copy of the data used to document results in a format readily usable by
future Operational Assessment team’s visualization tool developers.



3. Document Overview

In the remainder of this document we report on the development of OEAVT and present the
system that has resulted from that development effort. We begin with a discussion of the
differences between Tactical Assessment (TA) and Operational Assessment (OA) in Section 5.
This sets the context for the analyses, engineering and development discussions that follow. This
description of differences is followed by a discussion of the OEAVT team in Section 6, including
members from the prime contractor and each sub-contractor. This will allow us to describe the
roles played by each team member in the development of the system.

We then follow in Section 7 with a brief discussion of some of the challenges that we
encountered during the evolution of OEAVT. This was a complex program, as open systems
typically are, with many “moving parts.”

Section 8 outlines the general manner in which the OEAVT team developed the system.
Development was based on an integrated joint cognitive system methodology that has been used
successfully in a number of system engineering efforts by members of the SAIC team. Section 9
of the report describes the cognitive and work analyses carried out in the initial stages of
OEAVT development.

A detailed description of OEAVT system engineering follows in Section 10. The software
architecture of the system is presented in Section 11. The final discussion of the report, Section
12, includes descriptions of the system components that resulted from the OEAVT engineering
and development processes. These include the Theater Battle Operations Net-centric
Environment-Information Warfare Planning Capability (TBONE-IWPC) Indicator Interface
(T13) module, the Action-Effects Contrast Visualization (AECV) module, the Geo-spatial Effects
Visualization (GEV) module and the Global Effects Matrix-Synchronization (GEM-S) module.
The report concludes with Appendices containing detailed descriptions of the analysis and
engineering products of the program.



4. Operational Differences Between Tactical Assessment and
Operational Assessment

The distinction between combat or tactical assessment (TA) and Operational Assessment (OA) is
often blurred, even by practicing USAF assessors. The cognitive and behavior aspects of TA
and OA were both examined over the course of this effort to better understand and define these
aspects of assessment.

Operational assessment is the highest level of assessment at the Joint Forces Air Component
Commander (JFACC) level. It provides plan status and recommendations to both JFACC and
Combined Forces Commander (CFC). Personnel include operations research analysts, pilots,
navigators, information operators, intelligence analysts, etc. They are assigned to the
Operational Assessment Team (OAT) in the Strategy Division. Their assessments derive from a
combination of intelligence, operations, and logistics sources. According to the Air Force EBO
Lexicon, OA is the “Joint force components’ evaluation of the achievement of their objectives,
both tactical and operational, through assessment of effects, operational execution,
environmental influences, and attainment of the objectives’ success indicators, in order to
develop strategy recommendations.”

In particular, OA focuses on higher-order elements of a plan, defined in terms of logical
sequences of causes and effects. Based on Air Force Tactics, Techniques, and Procedures
(AFTTP) Air and Space Strategy, an operational line of effect (OLE) is defined as “a logical line
that defines, in sequence and purpose, the orientation of operational-level actions and associated
causal links and effects, tactical lines of effect and their associated tactical objectives and any
additional causal links in the delivery of an operational objective.” This relationship is shown in
Figure 1.
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Figure 1. The Targets and Assessment Teams (TAT) Collects, Fuses,
Synthesizes, Reports, and Formulates Recommendations on Tactical Tasks (TT)



OA relies on Tactical Assessment to gauge progress toward achieving Operational Objectives
(O0s). It measures the status of Tactical Tasks and Tactical Objectives (TOs) to arrive at the
status of OOs. Operational assessors must always be mindful, however, of the reason for their
assessment of OOs. Their fused results are intended to be applied to the status of campaign
effects, including end-state conditions. The latter should be the central focus in all cases, to
determine the overall campaign status, how we are supporting it, and when we can decrease and
halt operations.

TA is the lowest level of assessment at the Joint Forces Air Component Commander (JFACC)
level. It provides target/plan status and recommendations to the OA Team. TA occurs in the
Tactical Assessment Cell (TAC), which is part of the Targets and Assessment Team (TAT) in
the ISR Division. Personnel primarily consist of intelligence analysts and targeteers. Their
information is almost exclusively derived from intelligence sources. Based on the Air Force
EBO Lexicon, TA is the ““overall determination of the success of tactical operations.”

TA focuses on actions carried out in support of tactical tasks, and direct and second-order effects
of those actions on planned targets. Based on Air Force Tactics, Techniques, and Procedures
(AFTTP) Air and Space Strategy, a Tactical Line of Effect (TLE) is the element of the Effects-
Based Operational Design (EBOD) construct that captures and details the operational design for
the delivery of a TO along a particular OLE. A TLE is defined as “a logical line that defines, in
sequence and purpose, the orientation of tactical task lines of effect, their associated intended
tactical task objectives (TTOs), and any additional causal links in the delivery of a tactical
objective.”

In the same manner that the TLE is the scheme of effects (i.e., TTOs) that will delivera TO, a
Tactical Task Line of Effect (TTLE) is the “logical line that defines, in sequence and purpose,
the orientation of tactical actions, consequential direct and indirect effects and associated causal
linkages in the delivery of an intended tactical task objective.” TTLEs will normally employ one
of three basic effects-chain constructs that will detail the plan for delivering an intended discrete
TTO. This sequence is shown in Figure 2.
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TTLE: Tactical Task Line of Effect
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DE- Direct Effect
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Figure 2. Effects-chain Constructs Employed by TTLE to Deliver Discrete TTOs
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The boundary layer between TA and OA also is worth noting. On the one hand, TA is taken as
all the plan elements and attributes up to, but excluding the Tactical Objective (TO), while on the
other, it may include the TO level as well. Regardless of the delineation, specific guidance must
be given to all assessors involved, with consideration given for resource availability, capability,
and product delivery.

TA feeds OA by means of “rolling up” tactical-action, as well as effect status. Tactical assessors
gauge the progress of Tactical Tasks (TTs) by monitoring changes in target status. This is done
through collection, fusion, and synthesis of tactical evidence. Reporting, accompanied by
recommendations, is then made to the OAT. However, this is by no means the sole basis of OA.
Rather independent evidence must be analyzed at each level, with assessments based on a broad
spectrum of inputs.

4.1 Behavioral and Cognitive Differences Between TA and OA

In addition to the operational differences between tactical and Operational Assessment discussed
above, there are several cognitive and behavioral differences as well. These differences fall into
five categories: Purpose of analysis; objects of analysis; workflow characteristics; types of
decisions made in each type of assessment and the processes used to reach decisions; and the
criteria for success.

4.1.1 Purpose of analysis

Each type of assessment differs in purpose. Tactical assessment (TA) is focused primarily on
estimating the physical, functional and mission-related capabilities of individual target systems
in response to attacks carried out against those systems. Operational assessment focuses on
determining whether progress toward planned, desired effects is proceeding satisfactorily and, if
not, what are the sources of the shortfalls and what changes to the operational plan can be made
to achieve the desired effects in a timely manner. The emphasis on destroying, disrupting or
neutralizing individual systems through the application of air power often will focus the attention
and efforts of the TA team on kinetic effects. Any focus on non-kinetic effects often is implicit.
The focus of operational assessment, on the other hand, is explicitly both kinetic and non-kinetic
in its pursuit of effects. From the point of view of TA, an abandoned radar should be destroyed.
From the OA point of view, a radar that is not being used to threaten friendly air assets
represents a desirable outcome and progress toward an effect. That the radar is abandoned
because leaflets convinced the crew to return home, rather than risk their lives to defend an
assigned area, makes little difference to the achievement of the desired effect. Non-kinetic
means enjoy the same effectiveness status as kinetic means for the operational assessor. The
emphasis of TA on single systems, or small collections of systems, indicates a focus on local
objectives and considerations. The operational assessor, on the other hand, focuses on more
global considerations such as systems of systems (SoS), socio-economic structures and political
considerations. There also is a concern with interactions between these “systems” on the part of
the operational assessor. Tactical assessment focuses on first-order effects. Operational
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assessment attempts to account for effects at the second-order and beyond. Thus, complex
causal analysis is more of a concern for OA than for TA. A major purpose driving TA is a
concern with reconstitution, re-assignment and re-attack. That is; when will a system, previously
disabled, be re-enabled; when should a system be attacked again; and what assets should be
assigned or re-assigned to carry out a strike. Conversely, a major concern of OA is with re-
allocation. The fundamental question is: In order to maintain (or regain) satisfactory progress
toward desired effects, what and how do resources need to be re-allocated, relative to current
allocations.

4.1.2 Objects of analysis

These two types of assessment also differ in the objects of their analysis. The primary objects of
analysis in TA are physical systems: radars, airfields, command buildings, power stations and
other physical installations. Operational assessment, by contrast, takes both physical and
conceptual systems as its objects of analysis. In addition to the physical objects enumerated
above, OA also concerns itself with political, economic and social systems. The systems that
each type of assessment considers will range from single systems, in the case of TA, to systems-
of-systems (SoS), in the case of OA. The operational assessor also will be concerned with the
interactions among systems as well as the systems themselves. When considering networks, the
tactical assessor will concentrate on single nodes of networks. Operational assessors,
conversely, will be concerned with entire networks and the relationships between these networks.

4.1.3 Workflow characteristics

These two types of assessment also differ in their workflow characteristics. The workflow that
best characterizes TA is linear in nature, proceeding from early analysis Bomb Damage
Assessment (BDA) through successive stages to late analysis Mission Effects Assessment
(MEA). The workflow of OA is more non-linear in character. The operational assessor
performs analysis on plan elements that are not arranged in a strict hierarchy (although there is
often some priority set on operational objectives). Thus, analytical focus will move among plan
elements and other tasks in a non-linear manner. This implies that TA will be subject to a
stricter sequencing than will be the case for OA. For example, in TA one performs BDA before
Functional Damage Assessment (FDA). Each stage follows, more or less, logically on another.
Operational assessors can better be described as exhibiting a “random access” of analytical
objects as information about these objects becomes available or as other requirements prompt
analysis. The final difference, again related to the discussion above, is that information arrival
tends to follow a synchronous pattern in TA. Early information bears on the process of BDA,
later information is relevant to other processes (Physical Damage Assessment, FDA, MEA, etc.).
Information availability is more asynchronous in OA. Information relevant to the assessment of
operational plan elements is made available to the OAT in a first-arrival, first-announced
manner, more or less independent of plan element priority, OAT request, the ATO in force, point
in the air campaign or other factors.
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4.1.4 Types of decisions and decision processes

These differences in purpose, objects of analysis and workflow naturally lead to differences in
the types of decisions between TA and OA. The decisions made by tactical assessors are
concerned with sequencing and/or scheduling, state estimation, and assignment. These derive
from the emphases in TA on reconstitution, re-assignment and re-attack. These requirements
drive tactical assessors to be concerned with the problem of how to manage assets in ways that
will satisfy these emphases, while maintaining the integrity of the effects-based plan and
operational tempo of the overall air campaign. The major criterion underlying these types of
decisions for the tactical assessor, then, will be that of optimization. The decision categories that
apply to OA, on the other hand, include decisions focusing on plan modifications, diagnosis and
troubleshooting, and allocation. In evaluating an Effects-Based Plan (EBP) the OAT will
inevitably encounter deviations of actual results from those planned to occur, with respect to
either degree of conformance or time (e.g., are we on schedule?). When these occur, operational
assessors will troubleshoot the situation to locate the sources of the shortfall and then attempt to
diagnose the causes. When this activity has been successful they will recommend steps that
either put the air campaign back on track or adapt the plan to better fit the evolving operational
environment. These decisions will often be accompanied by allocation recommendations. These
coordinated decisions on the part of operational assessors are complex and interdependent. It is
virtually impossible to approach any degree of optimization in making them. Instead,
operational assessors pursue a relaxed criterion throughout this process. The assessors try to
make decisions that are “good enough” for the conditions under which they operate.

4.1.5 Criteria for success

Each type of assessment, therefore, uses different criteria for success. Tactical assessment
attempts to optimize resources and maintain strict schedules as accurately as possible. An
important success measure for TA is the number of targets “serviced.” This includes
maintaining the “service levels” of these targets throughout the course of the air campaign.
Tactical assessors also strive to understand local effects. The primary criterion for Operational
Assessment revolves around the tradeoff between achieving desired effects and minimizing the
risks of that achievement. The OAT can maintain the “right” balance in this tradeoff by
thoroughly understanding the causal structure of the air campaign and by attaining a global
comprehension of air operations and their relationships to the overall operation. The importance
of gaining an understanding of causal structure often is signaled in comments from operational
assessors like “did our actions cause the effect | am seeing,” “are we doing the right things,” and
“are we doing things right.”
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Behavioral and cognitive differences between TA and OA are summarized in Table 1 below.

Table 1. Summary Comparison of TA and OA
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5. Structure of the OEAVT Development Team

SAIC assembled a multidisciplinary team to carry out the OEAVT effort. In keeping with our
general development methodology for joint cognitive systems, disciplinary participants for the
team were defined at the beginning of the project and remained throughout the project, thereby
ensuring that all important aspects of the system development remained in the forefront from
early analysis to later software engineering. The SAIC team consisted of scientists and engineers
in cognitive science, systems engineering, software engineering and assessment operations.
Additionally, non-SAIC team members included experts in the AOC and TBMCS, cognitive
system engineers involved in the Phase | cognitive task analyses, and SMEs possessing
experience in operational (and tactical) assessment. In keeping with the nature of the system
under development and the work being supported, the project was led by a cognitive scientist.

5.1 Subcontractors

Each of the subcontractors on the OEAVT project provided a specific contribution to
development. Lockheed-Martin, Inc. brought prior AOC and specific TBMCS operational and
integration experience to the project. The ManTech Cognitive Systems Engineering Center
(CSEC) provided continuity from the “AOC Strategy Division Decision Analysis” Phase | effort
in the form of previous Strategy Division cognitive task analyses. They also produced
visualization concepts for indicator management that were incorporated into the AECV and
module of OEAVT. These will be discussed in a later section of this report. Securboration,
Incorporated and L3 Communications, Incorporated provided Subject Matter Experts throughout
the life of the program. Their assistance in initial analysis of operational assessment, formulation
of a system model and subsequent requirements, and ongoing evaluation of concepts through
several developmental stages were invaluable in keeping the development team on the right track
and producing the right product for the assessment task and the warfighters carrying out
assessment. The Securboration SME also provided access to the Operational Assessment
community and served as liaison to the Dynamic Air and Space Effects-based Assessment
(DASEA) program.
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6. OEAVT Program Challenges

There were three areas of complexity faced by the OEAVT program: The systems of record
challenge, integration challenges across new system development efforts, and the general
evolution of the OA concept.

The presence of TBMCS and IWPC as systems of record in the AOC led to challenges. At the
outset of the OEAVT program, it was assumed that the visualization capability developed by the
OEAVT team would integrate with, or otherwise rely on, these systems of record. However,
other organizations were developing potential replacements for these systems. Thus, there was
uncertainty as to what environment OEAVT would have to interact with during operations. The
IWPC system was reaching its end of life as the OEAVT program was beginning. However, no
replacement had been selected as late as the halfway point of OEAVT. This left the visualization
capability of OEAVT in need of a computational engine to carry out much of the lower-level
tasking upon which assessment depends; including search functions, some data fusion, and
tactical level computation and roll-up. While the best “vision” for success would have been to
have OEAVT ride “on top of” such a computational engine, this integration was not achieved.

Throughout the life of the program several other development efforts were underway. Each of
these was addressing an aspect of the OA problem, sometimes in ways complimentary to
OEAVT and sometimes in redundant ways. As one would expect, the existence of these separate
efforts posed integration challenges for a complete, seamless solution to OA support. Of
particular significance in this regard was the development, and later cancellation, of Theater
Battle Operations Net-Centric Environment (TBONE). TBONE represented the future integrated
information backbone for the AOC. With the cancellation of this effort, no integrated
information capability exists within the Strategy Division, nor is one expected for the foreseeable
future. Since TBONE was cancelled in the middle of the OEAVT program, a shift in focus was
required, due to the loss of expected information services from TBMCS 1.1.3. Instead, a
hodgepodge of disparate systems will continue to be a significant challenge for developers and
operators alike. As a result, largely manual activities supporting operational processes will
remain the norm. The fact remains that realization of effective and efficient operations
absolutely requires automation advances far beyond what we are seeing today.
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Finally, the evolution of the OA concept has continued to evolve throughout the life of the
OEAVT program. The Strategy & Assessment Requirements Sub-Working Group was created
by the AFC2ISRC prior to the start of the OEAVT program. It has served as the main interface
between Air Combat Command (ACC) and the OEAVT program. It has provided a forum for
discussing assessment requirements, as well as associated issues and ideas. In addition, it has
been the organizational forum for bringing together warfighters and developers on a regular
basis. A challenge that, at least from the OEAVT point of view, was not addressed during the
program was an inability to fully integrate requirements developed by different groups involved
in addressing aspects of operational assessment. Requirements for OA were developed from at
least four points of view, across as many organizations. These included an operational point of
view, a systems engineering point of view, a software point of view and a cognitive engineering
point of view. Unfortunately, there was no complete integration of these requirements.
Subsequently, system developments based on these disparate requirements diverged rather than
converging toward mutual support.
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7. Description of Cognitive Systems Engineering Methodology
Underlying OEAVT Development

The SAIC team relied on an adaptation of “conventional” Cognitive Systems Engineering (CSE)
methods and processes throughout the analysis, design and development phases of the OEAVT
program. We describe the methodology in this section. Our application of the methodology to
the development of the OEAVT system is described in section 9.

Our methodology is based on the firm conviction that adequate development of visualization and
decision support systems must be guided by a thorough understanding of the operational,
behavioral and collaborative factors at play in the work domain being addressed. A crucial
concept in this stance is that the to-be-developed system should provide adaptive support to its
users. This can be contrasted with more traditional approaches that strive to automate critical
work processes and/or replace humans with synthetic “operators.” The OEAVT team adapted
this conventional viewpoint by developing a methodology that integrated cognitive systems
techniques and artifacts with rigorous system engineering and software development processes.

7.1 Domain analysis and derivation of perceptual/cognitive requirements

The application of this methodology to the support of visual thinking begins with a CSE analysis.
Our analysis typically focuses on five areas. First, a work domain analysis is conducted to gather
information about goals and requirements present in the domain of the design, work constraints
and dependencies, opportunities or affordances utilized by workers, and the functions and
physical forms of current technologies. Second, control task analysis identifies required
activities, tasks and workflow relationships inputs, outputs, and knowledge states required to
support successful work in the domain of interest. Third, we identify strategies used to execute
activities and tasks. Our focus here is on critical cues and other triggering conditions for each of
the tasks, critical decisions, common errors, communication patterns, and tools used to carry out
the work, and the data products used during task accomplishment. Fourth, we identify the socio-
technical factors present in the domain. Relevant information includes organizational structures,
conditions that trigger changes to these structures (e.g., conditions creating ad hoc teams), and
coordination/collaboration dynamics. Fifth, we identify perceptual and cognitive competencies
required for success in the domain. We characterize these as perceptual and cognitive work
elements used to manage work, achieve associated goals, and collaborate with teammates. We
collect this information into a set of structured concept maps containing the information
enumerated above.
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7.2 Map CSE results to system engineering requirements analysis activities and
products

A thorough CSE analysis is a necessary, but not sufficient, part of successful system design.
Unless the information gathered during CSE analysis is meaningfully integrated with system
engineering requirements analysis, then it remains a disconnected data set, too often ignored by
system developers. We avoid this problem by explicitly mapping CSE analysis results to system
engineering requirements analysis and products. We define 11 system engineering requirements
analysis activities, as shown in the center section of Figure 3.

Most of these activities constitute functional analysis. However, two of the remaining categories
are crucial to success because they explicitly define both the goals of the system under design
and constraints that will come into play during the design. Cognitive and traditional system
engineers participate in this mapping exercise, explicitly identifying where each result of the
CSE analysis will be placed within the system engineering functional analysis. This often
requires some re-casting of terminology and level of specification contained in the CSE analysis.
This is desirable, as it helps to translate the CSE analysis into a form appropriate for system
requirements analysis and facilitates a close working partnership between the CSE analyst and
system engineer. Most importantly, performing this mapping ensures that information gathered
during the CSE analysis is included in the system engineering requirements analysis products
that will be used to guide subsequent system development.
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7.3 Develop a system model

All the information from the previous analyses then is used to develop a set of system
engineering models in CORE, a commercially available case tool that allows management of the
entire development project from this point onward. Working with SMEs, we develop a set of
hierarchically organized diagrams of the work domain that includes information about system
functionality, inputs and outputs, sequence, constraints and dependencies, triggering conditions
and end-states and so on. Because we perform the CSE — system engineering analysis mapping
discussed above, we can be confident that the information gathered during the CSE analysis will
be included in the system engineering model developed at this stage of the design.

7.4 Derive system requirements

The completed CORE diagrams form the basis of requirements identification. System
requirements can be generated automatically by the CORE system. These system requirements
then are augmented with requirements identified by mapping the CORE-generated set against the
concept maps and other artifacts of the CSE analysis. Each requirement is labeled with a
reference to its source and color-coded to indicate whether it is a system-only requirement or a
requirement involving user participation with the system under design.

7.5 Map requirements to perceptual/cognitive work elements

We can be confident, at this point, that the information gathered during CSE analysis is
represented in the requirements that will guide system design. What remains is the crucial step
of explicitly relating the requirements to visualization design. We accomplish this in two steps:
first, by mapping each requirement to the perceptual and cognitive work elements that will
satisfy it and second, by creating an executable model of each requirement. We discuss the first
step here. The second step will be discussed in the next section.

Imagine the following requirement for a visualization system designed to support Effects-Based
Assessment (EBA):

The system shall provide a way to derive intended and unintended
effects from tactical assessment results.

19



Clearly, certain competencies must be used to satisfy this requirement. We identify these by
referring to the concept maps developed during CSE analysis. In this example, the requirement
above can be satisfied with a combination of the following work elements: abduction (inference
to the best explanation), acquisition, classification, detection, evaluation, interpretation and
recognition. Referring to the concept maps we enter applicable work elements into a spreadsheet
opposite a list of the system requirements, one set of work elements for each requirement. If
there are elements that do not apply to any requirement, then either the element is used
unnecessarily in the concept maps or a requirement is missing from the system engineering
analysis. The concept maps thus provide the database containing work elements required to
satisfy requirements. These elements will usually comprise a relatively small set but will, in the
right combinations, successfully address a large collection of requirements. Once each
requirement has been assigned one or more perceptual and cognitive elements, we are ready to
begin the creation of executable models.

7.6 Visualization Design

Each cognitive and perceptual element has basic visualization requirements defined for it that we
assume are consistent across contexts. For example, the cognitive element compare involves
examining two or more objects in terms of their similarities and differences. The visualization
requirements for this element include displaying the attributes and values of objects being
compared to users. Further, these “objects” should be displayed in a way that facilitates the
comparison being carried out, that is, by highlighting the similarities and differences through
some method of ranking, coding or some other means. As this example shows, there will be a
basic structure associated with each element as well as performance parameters for the elements.
Parameters for compare might include the number of to-be-compared elements that can be held
in short-term memory and sensitivity limitations on attribute similarity used in comparisons.

The requirements provide the context, constraints and boundaries of visualization design for each
primitive element. Thus, while the basic requirements will not change across elements the
values of parameters associated with modeling of elements will change according to the context
of each requirement. Consider, for example, a requirement to compare an air attack result
against a target, located close to a mosque, with the intended point of attack to assess progress
toward an effect. In this case the sensitivity parameter for the comparison would be set to a high
value, since collateral damage to the mosque would lower the assessment of success toward
effect. The comparison of planned to actual result would indicate success only if the attack were
extremely precise, that is, resulted in no damage to the mosque.

By this method we develop visualization concepts for each primitive in context. Common
requirement/primitive combinations are collected together into common visualization concepts.
The individual concepts then are aggregated into higher-level collections to form visualizations
at the screen level. This process is iterated against the CORE functional model, thereby allowing
validation of visualizations by ensuring that the system follows the processes outlined in that
model.
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8. OEAVT OA Cognitive and Work Analysis

The process used in developing the OEAVT system was based on a CSE methodology created
from the system engineering and integration point of view (as outlined above). That is, CSE was
defined to be an integrated member in an overall system engineering and development process
leading to working operational systems. This is in contrast to a philosophy that defines CSE as
the lead discipline in system development efforts. In the disciplinary partnership that results
from the former philosophical model, CSE analysis strives to satisfy two objectives
simultaneously. This first goal is to carry out the analyses needed to clearly understand the
nature of the work involved in operational assessment. If successful, this understanding will
include organizational, socio-technical and collaborative processes in addition to the more
traditional processes involved in the work of individual operators. The second goal of this type
of CSE analysis is to gather the content, and communicate that content, in a manner that can be
best used in identifying system requirements and defining a system model that includes the
important CSE considerations uncovered in the originating analysis. The methodology described
below satisfies these two objectives.

We began the OEAVT project with a CSE analysis of operational assessment. The analysis was
based on four sources of information. Previous analyses had been conducted in an earlier phase
of the program. Although these analyses focused on the overall processes used across the
Strategy Division rather than specifically on detailed assessment processes, they were useful as
baseline material to inform our analyses. Operational documents formed another important
source of information for our analyses. These included the AFOTTP that was currently in effect
at the time of the analyses, briefings and instructional materials focused on operational
assessment, results of the Air Force Assessment Task Force (ATF) meetings on definitions,
processes, lexicon and nomenclature regarding operational assessment. Our third information
source was that of observations and interviews conducted at operating locations, exercises and
working meetings. These included International North Atlantic Treaty Organization (NATO)
Exercises, Joint Expeditionary Forces Experiment (JEFX) and the April 2006 Warfighter
Analysis Workshop (WAW). The final, and most important, source of information was that
provided by the SMEs on the SAIC development team. We relied on two SMEs throughout the
life of the project. These two experts were uniquely positioned to inform our analyses of
assessment and to provide ongoing design assistance and evaluation throughout development.
One of these SMEs developed and taught Operational Assessment at the 705" Command and
Control Unit. The other SME was the Assessment Team Chief at the 8" Air Force when the
OEAVT project began. After leaving the Air Force he continued to play a crucial role in the
development of Operational Assessment concepts on several programs in addition to OEAVT.

Our analysis was organized according to the five areas outlined by Vicente (1999). These
included a work domain analysis, control task analysis, strategies analysis, socio-technical
analysis and competencies/limitations analysis. We documented these analyses in a set of
concept maps that were organized according to an ontology containing information in each of the
five analytical categories enumerated above. The concept map ontology is shown in Figure 4.
Our focus in the work domain analysis was on the structure and logical relationships present in
the operations of the Strategy Division, with emphasis on OAT processes. Our work domain
analysis focused on a number of categories important to the accomplishment of assessment,
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including operational requirements, processes, and activities; data and data sources; triggers, pre-
conditions and constraints; products and artifacts.
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Figure 4. Ontological Categories Used in the OEAVT CSE Analysis
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Control tasks were the focus of our second area of analysis. Vicente (1999) defines control task
analysis as the identification of task requirements associated with known, recurring situations.
Accordingly, our ontology included tasks and sub-tasks as elements of the control task analysis.
Another crucial element of the control task analysis was to identify and characterize the critical
decisions that operators made during the unfolding of assessment episodes. We used the critical
decision method (Klein, Calderwood and McGregor, 1989) to supplement our control task
analysis with these characterizations. Control tasks are shown as salmon-colored concepts in
Figure 4.

The control task analysis was followed by a strategies analysis. Whereas control task analysis
addresses the question of what needs to be done, strategies analysis asks how things are done.
Our main emphasis in the strategy analysis for OEAVT was to focus on behavioral processes and
cognitive work elements used by assessors to accomplish the control tasks required for
operational assessment. Behavioral processes exist at the macro level, while cognitive work
elements are micro-level processes. We also identified the information and information sources
used to carry out these strategies; the goals, constraints, pre-conditions and contingencies that
affected processes and work elements; and the errors that were common to strategy use. The
investigation of strategies is, arguably, the most detailed and time-consuming analysis carried out
in the overall CSE investigation. Program constraints often will limit the extent of this level of
analysis, particularly at the Cognitive Workflow Elements (CWES) level. That was the case for
the OEAVT program. Thus, our cognitive workflow elements analysis was largely inferential in
nature. That is, we inferred CWEs from the behavioral processes identified in the overall
analyses of the work assessment environment. Our CWE analysis was then halted at the point of
identification, and we moved on to system design activities.

Our socio-technical analysis concentrated on the systems and tools with which assessors must
interact and on the organizations and teams involved in assessment. One factor that is not often
appreciated about the AOC environment is the number and diversity of systems that play a role
(both positive and negative) in the development of new technology like OEAVT. Legacy
systems and evolving technology had to be taken into consideration during the design of
OEAVT. Some of these systems represented “services” that OEAVT either would have to use or
might benefit from. Others represented candidate “hosts” within which OEAVT might reside.
Similarly, tools provided both beneficial and non-beneficial influences. Chief among these was
Microsoft Excel, used by many of the assessment teams for a variety of tasks. The challenge of
this tool was that each team had adapted it to their unique needs and methodologies, thereby
posing a challenge for the evolution of OEAVT as a single tool. The organizational leg of our
socio-technical analysis was concentrated on the formal organizations and teams involved in (we
used this term broadly) assessment, as well as on the informal, ad-hoc teams that formed and
“de-formed” as assessment progressed over time. Organizational information that we identified
included formal organizational identity, defined and ad-hoc teams, and roles played by these
entities.
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The fifth aspect that we considered was that of capabilities and limitations associated with the
tasks and processes of assessment. Normally, such an analysis would consider many of the
cognitive and perceptual limitations that are common in the human factors engineering analysis
of performance in time-critical, highly risky operations. However, time and resource limitations
on the OEAVT design team, along with the fact that assessment is not as sensitive to these
performance concerns, led us to relax this analysis. Accordingly, we concentrated only on time,
information requirements and complexity in our capabilities and limitations analysis.

The concept maps developed in the early stages of the OEAVT program are shown in Appendix
A. Fourteen concept maps were developed, covering pre-execution and execution phases of the
air campaign. As can be seen, several of the concept maps apply to operational processes
normally associated with tactical assessment. These include BDA, functional damage
assessment, physical damage assessment and mission effects assessment. Their presence in our
analysis indicates that the separation between tactical and Operational Assessment was not
straightforward at the time the concept maps were developed. In fact, both of the SMEs
participating in our analysis recommended that the OEAVT team include these concept maps in
our overall analysis. That they are not developed to a great level of detail indicates (1) the
uncertainty on the part of the SMEs about where the line between tactical and Operational
Assessment should be drawn and (2) the feeling on the part of the design team, after further
document review, discussion with additional operational personnel and observation of
operational exercises; that these processes did, in fact, fall more on the tactical side of the line.
The remaining concept maps in Appendix A captured our analysis of Operational Assessment at
varying levels of detail befitting the time available for this phase of analysis and the perceived
centrality of the process to assessment overall. The concept maps were supplemented with
information from the critical decision analysis. This information is presented in the spreadsheets
contained in Appendix A. In these spreadsheets, the critical decisions arising from the Cogpnitive
Work Requirements (CWR) identified in Phase | were enumerated along with information
requirements, common errors and other information needed to design adequate assessment
support. The information from the concept maps and that from the critical decision analyses
were combined together and; along with documentation from operational sources, informal
contacts with operational personnel and SMEs outside the project, attendance at exercises and
other operational events, and participation in assessment working groups; formed the basis for
system engineering analyses and requirements development.

Prior to the development of system requirements the design team identified cognitive workflow
elements (CWE) needed to successfully execute assessment strategies. The CWE were
identified by analyzing the control task and strategy information in each of the concept maps and
critical decision matrices. Table 2 contains the CWE that were identified in this manner. The
purpose of this analysis was to identify a set of elements, exhaustive in their coverage of
assessment that could be used to create a traceability matrix relating specific design
commitments in the OEAVT interfaces and operating logic to the system requirements.
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Table 2: Cognitive Workflow Elements (CWE) Identified from the CSE Artifacts

Acquire Communicate | Discriminate Infer Monitor
Aggregate Compare Estimate Integrate Plan
Assign Decide Evaluate Identify Prioritize
Choose Describe Generate Interpret Recognize
Classify Detect Match Verify
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9. OEAVT System Engineering

The development of the engineering model and system requirements for OEAVT followed a
structured process based in traditional systems analysis extended to include the products of
cognitive analysis. An overview of the process is illustrated in Figure 5. Products from the
systems engineering processes (analysis, interviews, models, and requirements) were captured in
the Systems Engineering tool CORE.
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9.1 Step 1: Perform OEAVT Concept Map Analysis

The first step in the process was to perform concept map analysis. Section 9 describes the
process that the OEAVT team used to develop the concept maps for the Operational Assessment
activities in the AOC and provides a detailed description of the development and analysis
process and activities. The output of the concept map analysis included both the ManTech Spiral
1 and 2 cognitive engineering analysis products (such as Goal Process Nodes (GPN), Process
Steps (PS), Cognitive Work Requirements (CWR) and the Information Relationship
Requirements (IRR)) and a set of spreadsheets that contained engineering requirements
developed using the concept map analysis. The CORE database schema had to be extended to so
that the GPN’s, PS’s, CWR’s, IRR’s, and workflow information could be stored and the
relationship between these specific attributes could be represented in CORE. The document or
analysis source(s) of each CORE entry were logged permitting attribution for each cognitive
analysis product. Figure 6 (below) illustrates a sample CORE page showing a GPN, the source

of the data, and supporting relationships.
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9.2 Step 2: Develop Functional System Representation and Analysis

The next step in the process was to develop a model of the Operational Assessment process
within the AOC. Air Force documentation was examined to discover the documented (or
expected way) that Operational Assessment was to be conducted. AFTTP 2-3.2 was used
extensively to identify tasks/activities that were required in the Operational Assessment process,
the sequencing of these tasks, inputs to the tasks and outputs from the tasks. Activity networks
were developed in a “top down” manner starting with high-level tasks or activities. Figure 7
(below) illustrates the top level AOC functional description of operational assessment. Each of
the top-level tasks was then further decomposed to reveal progressively lower level assessment
operations. Figure 8 reveals a decomposition of Operational Assessment during the execution
phase of the conflict. At each level of decomposition, information/products required for the task,
and information/ products produced by a task were documented. Figure 9 shows a
decomposition of the “Analyze Operational Results” task and the associated task inputs, outputs
and task triggers. CORE supports the network representation (and output) in a variety of
notations (FFDB, enhanced FFDB, IDEFO0, and N2). Different views were used depending on if
they enlightened activity relationships or better-revealed sequencing. The source of the
information for the identified tasks was traced to the information source in the “documented by”
field.
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The OEAVT model is documented as a hardcopy set of Enhanced Functional Flow Block
Diagrams generated by CORE and a set of interactive “html” browser forms. Appendix B
contains the hardcopy set of model diagrams.

9.3 Step 3: SME Review of Functional Representation

The next step in the process was to review the “doctrinally correct” Operational Assessment
process network with SMEs from the assessment community. Over a series of sessions, the
SMEs reviewed each task, the inputs/outputs, and the sequencing from the drawing. Often, they
provided additional details that permitted the network to be revised and corrected and the process
better understood. Occasionally, they provided insight into differences between Operational
Assessment as a concept and Operational Assessment as practiced in the AOC. Each change by
an SME was noted in CORE and attributed to the particular SME. At the completion of this step,
a baseline model of Operational Assessment was in-place.

9.4 Step 4: Map Functional and Cognitive Requirements

The baseline model of Operational Assessment highlighted what must be done to perform
Operational Assessment in the AOC. The next step in the process involved the creation of a set
of system requirements for OEAVT that would permit it to support all of the OA tasks on at least
some level. Each function in the network was examined to determine if, and how, OEAVT
might support the function. The OEAVT tool was assigned a set of system requirements for
each function that provided the specified level of support. These requirement assignments were
broadly scoped and targeted for a “large scale” OEAVT implementation encompassing almost all
assessment tasks. Layered on these requirements, were the cognitive requirements developed in
the concept map analysis associated with cognitive work, information, and workflow. Each
requirement was entered as an “Originating Requirement” (CORE name) and linked to the
function and related analysis. Figure 10 illustrates an example of a function (“RFI from ISRD”)
and shows the functional hierarchy, supporting documents, outputs, and originating
requirements.
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Figure 11 shows two of the originating requirements for function “RFI from ISRD”. Note that
each originating requirement traces to multiple functions and that the source of the requirement
is documented.
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9.5 Step 5: Scope Requirements

The final step in the process was scoping the requirements. The model created by the process
included the OA tasks for all phases of a conflict. It was obvious, early on, that it would not be
possible to support all of Operational Assessment with the OEAVT tool. Rather than decide, a-
priori, what Operational Assessment tasks OEAVT would perform, it was decided to look at the
tasks that OA needed to perform and assign the most relevant ones to OEAVT. The scoping task
involved an examination of each of the OA functions and the associated originating
requirements. The OEAVT team conducted internal reviews of the desired functionality,
compared the desired functionality with the statement of work, and prioritized choices based on
discussions with the OA SMEs. Candidate lists of requirements to eliminate were created.

These lists were formally reviewed and iterated with the customer until a final list of
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requirements was developed. The final list of requirements is documented in Appendix C. Note
that the appendix includes all of the 334 original requirements and that a number of these
requirements “generated” issues (CORE column name). The issues in the “generates” column
document the disposition of the original requirement. A blank in the “generates” field, indicates
that the requirement was accepted. Other issues include: “out of scope”, defective, and
“potential” requirements. Requirements with these issues were ultimately rejected. Other
“generates” issues resulted in changed, but ultimately accepted, requirements.
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10. OEAVT SOFTWARE ARCHITECTURE

10.1 Software Engineering Overview

The OEAVT Software Engineering effort was a rigorous process conforming to the OEAVT
Project Management Plan and executed in compliance with CMMI®™ Level 3 processes. The
OEAVT Software Implementation is to be used in Air Operations Center (AOC), targeting the
Operational Assessment Team (OAT) as the principle user. From the outset, the OEAVT
visualizations were designed as separable/stand-alone components subscribing to a common data
model (using a publication/subscription mechanism) and communicating via anonymous
controller events utilizing the Model-View-Controller (MVC) design pattern® (with particular
emphasis on the Java implementation®).

The final instantiation of the OEAVT Software Implementation was the System for Cognitive
Visualization of Operational Assessment (SCVOA). The SCVOA was a stand-alone application
designed to demonstrate the OEAVT visualizations. The original goal of integration with AOC
systems of record was not realized, primarily because of program direction decisions made
outside of OEAVT and AFRL/RH. These included cancellation of the TBONE program and the
decision to “fast track” other systems for fielding in the AOC. The SCVOA software design,
however, has been optimized for interfacing with future AOC systems of record once they have
been fielded.

The SCVOA incorporated most of the major assessment concepts envisaged during the
investigatory phase of the project including elements of cognitive workflow. Central to the
application workflow was the concept of perspectives. The notion of “perspectives®” in the
generic sense is not new. However, the SCVOA was the first application we know of that
implemented assessment perspectives. We used assessment perspectives to help manage
cognitive workflow in the application.

The SCVOA has four defined perspectives: Action-Effect Contrast Visualization (AECV), Geo-
spatial Visualization (GEV), Indicator Analysis Manager (IAM), and the Assessment Task
Manager (ATM). Of the four perspectives, only the AECV perspective was fully implemented
due to time and budget constraints. The GEV module was removed from OEAVT after the
planning and assessment contractor development teams determined that it was redundant to a
similar capability contained within the planning system. Again, this system could have utility in
supporting some aspects of assessment, if the operational community decided that geo-spatial
information was a desirable feature in an assessment support system. The other two perspectives
were populated with static concepts.

3 Applications Programming in Smalltalk-80™: How to use Model-View-Controller (MVC). Steve Burbeck,
Ph.D, 1987, 1992. Online, University of Illinois at Urbana-Champaign. (12 Aug, 2008). http://st-
www.cs.uiuc.edu/users/smarch/st-docs/mvce.html

4 Java BluePrints — J2EE Patterns. Sun Microsystems, Inc. Online. (12 Aug, 2008).
http://java.sun.com/blueprints/patterns/MVC-detailed.html

5 Using Perspectives in the Eclipse Ul. Object Technology International, Inc., 2001. Online, Eclipse.org. (13
Aug, 2008). http://www.eclipse.org/articles/using-perspectives/PerspectiveArticle.html
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10.2 Software Components

The SCVOA is a pure Java implementation, making use of three open-source libraries (in the
form of Java JAR files) in addition to the standard libraries available in the Java J2SE 1.4.2
environment. The three open-source libraries are:

e JFreeChart6 (jJcommon.jar, jfreechart.jar) — used to implement all bar charts (including
the AECV itself) and the spider web plot.
e Apache Batik7 (batik-awt-util.jar) — used to generate the gradient in the AECV.

e H2 Database8 (h2.jar) — used to implement persistent data storage (used by the Persistent
Data Store [PDS] package).

The SCVOA itself is comprised of four major Java packages as shown in Figure 12. The top-
level package has the fully qualified name of “mil.af.afrl.hec.” Directly underneath the top-level
package are the four primary software components:

1.
2.
3.

mil.af.afrl.hec.aecv — contains all of the AECV-specific source modules
mil.af.afrl.hec.awm — contains all of the AWM-specific source modules
mil.af.afrl.hec.gev — contains all of the GEV-specific source modules (currently
unimplemented).

mil.af.afrl.hec.scvoa — contains all of the SCVOA-specific source modules, including
the “common” modules.

)}

JfreeChart. Object Refinery Limited, 2005-2008. Online. (13 Aug, 2008). http://www.jfree.org/jfreechart/

7 Batik SVG Toolkit. The Apache Software Foundation, 2000-2008. Online. (13 Aug 2008).
http://xmlgraphics.apache.org/batik/
8 H2 Database Engine. The H2 Group. Online. (13 Aug, 2008). http://h2database.com/

35



|
hec
1
scvoa
1
common
]
ce
1 awm
aecve_______ il ||
-~ -~ F&2atm
Ciaim
= i = £ mtcSlider
app pd phd
|
=] | =
pds ; ehd
|
|
1y
gev

Figure 12: SCVOA Package Overview

The packages and modules in mil.af.afrl.hec.scvoa.common are “common” to all packages in the
SCVOA (intimated by the dashed-lines in Figure 12). The SCVOA is explicitly designed to be
separable at the package level. For example, the aecv package has no dependencies upon (i.e.
does not require in order to compile or be instantiated) the awm package or the plan hierarchy
display (phd) package. However, the aecv, awm, and phd packages depend upon the
scvoa.common package.

The scvoa.common package contains all of the components of the data model. The
scvoa.common.ce sub-package contains all of the classes and interfaces needed to support
Controller Events. The scvoa.common.pd sub-package contains all of the classes and interfaces
needed to support Persistent Data publication and subscription. These three packages are
required by just about every component in the SCVOA.

10.3 SCVOA Application

The implementation of the SCVOA application itself can be found in the scvoa.app package.
Due to its demonstrative nature, this package has dependencies upon all of the other packages.
The application package encapsulates all of the user interface logic in the main window,
including the perspective software implementation and the day controller.
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10.3.1 Demonstration Mode

One of the unique features of the SCVOA is the ability to restart the application and initialize as
if it were at a different point in time than “the current real time.” This facilitates demonstrations
of the application by showing the assessment at one point in the conflict, then “fast-forwarding in
time” to see how the assessment has changed later in the conflict.

This feature was implemented by engineering the application so that each scenario in the
persistent data store (PDS) has a single absolute time reference for the start of the conflict (i.e.,
“D-07"). All other time references in the PDS are relative to D-0. By pushing D-0 back in time,
the assessor effectively moves forward in simulated time. This is all handled quite transparently
by the SCVOA.

10.3.2 Demonstration Data

As the data model solidified, it became clear that the SCVOA would require a significant amount
of data in order to display something meaningful. Clearly this kind of data would be available in
a real military conflict such as one the tool was designed for. The question was, “How do we
demonstrate and test?”

To that end, we created an unclassified sample scenario with sufficiently detailed data to show
both how the application works and why it is relevant. As a happy aside, it provided most of the
conditions we required in order to perform acceptance testing.

Normally, the initial data for the system would be acquired via machine-to-machine interfaces
from AOC systems of record. We were constrained by the need to have an unclassified data set.
Rather than write an entire user interface for our data entry that would be superfluous in the real
AOC environment, we chose to create the data using a spreadsheet and import the data as
comma-separated value (CSV) files.

Attaining data consistency and coherence with a spreadsheet proved to be challenging. Initial
inconsistencies were often revealed during the import process by a database constraint failure.
Further data checks were added to the data import mechanism to enhance data entry validation.
As the tool matured, the visualizations themselves proved to be of significant value in ferreting
out the last data inconsistencies.

10.3.3 Plan Hierarchy Visualization
The scvoa.phd package (hereafter referred to as the “PHD”) encapsulates the Plan Hierarchy
Visualization. This visualization is JTree implementation with Controller Event generation and

Persistent Data Subscription to the Campaign Plan and Effects. The PHD is a good example of
the minimal implementation needed for a functional SCVOA component.
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10.3.4 Assessment Visualizations

All of the supporting assessment visualizations (except for the AECV itself) are encapsulated in
the mil.af.afrl.hec.awm package. This includes:

Effect Attribute Visualization

Indicator Attribute Visualization

Indicator List (including the IWPC eCAT Spider Diagram)
Threshold Visualization

Weight Visualization

Multi-Thumb Color Slider

10.3.5 Value Model

The Value Model implementation can also be found in the mil.af.afrl.hec.awm package. The
SCVOA implements the Value Model as its own thread, running on demand in response to a
significant change in the data model. During first invocation, the Value Model traverses the
entire Effect Hierarchy once, bringing all assessments up-to-date as needed. For large effect
hierarchies, this initial assessment may take a perceptible amount of time.

The Value Model provides the assessor with a quantitative assessment of the effects-based plan.
The following discussion summarizes the concepts.

Central to the VValue Model is the comparison of effort expended with assessed effectiveness in
the form of a truth table Figure 13.

False/True True/True

Assessed Effect

Effort Expended
(Performance)

Figure 13: Greathouse Truth Table
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As a "two-by-two" table, there are four conditions: two that are normal (i.e. they conform to
expectations) and two that signal a condition requiring investigation. The conditions are
expressed in the form of effort expended/effectiveness assessed. True and false suggest extreme
limits in the existence of an effort expended and an effect to be assessed.

1. False/False — no effort expended, no assessed effect. This condition is to be
expected and does not particularly merit additional investigation.

2. True/True - effort expended and a corresponding level of effectiveness is noted.
This condition is also what the assessor expects and is not an indication of
something amiss.

3. True/False — effort expended, but no assessed effectiveness. This condition
requires further investigation into why the effect is not being achieved.

4. False/True — no effort expended, but a perceived effectiveness has been assessed.
This also bears further investigation into the underlying data supporting the
assessment. In this case, the apparent effectiveness is suspect until an explanation
has been deduced.

Conversion of these two input conditions from boolean values to rational numbers allows an
assessment to be quantified within a continuous assessment space.

However, a scale over which effort and effectiveness can be evaluated must be determined. The
OEAVT team chose to quantify performance in terms of DMPI-Sortie-Equivalents (DSEs). (For
an explanation of DMPIs and DSEs as applied to kinetic planning and assessment, see AFTTO
3-3.A0C, 1 November 2007 FINAL, section 3.3.3.3). A DSE table was built with assigned DSEs
for specific combinations of delivery platform and ordnance. This document postulates ways to
describe non-kinetic effort (e.g. refueling sorties, PsyOps, etc.) in terms of DSEs.

Assessed effectiveness is, in the end, a subjective evaluation of an effect based on established
assessment criteria (Indicators) and the weight assigned to those criteria. The Value Model
allows the assessor to transform that evaluation into a continuous assessment space with
objective results in the form of the Value Model roll-up (see Figure 14 below).
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Figure 14: Value Model Roll-up

The primary calculation in the Value Model is a summation of products: weight times Indicator
assessed effectiveness. An assumption of the Value Model is that all the weights in the
calculation must add up to one (1). The OEAVT value model is a weighted mean, with the
requirement that all of the weigh coefficients are positive and sum to one. (Note that this special
case of a weighted mean with positive weight coefficients that sum to one is also known as a
convex combination).

As the diagram shows, the VValue Model is analogous to a tree in the sense that the leaves of the
tree are the Indicators associated with the Tactical Tasks in the Campaign Plan. The Value
Model calculation for Tactical Task assessed effectiveness is a simple summation of products for
that Tactical Task's Indicators.

Continuing the tree analogy, the twigs in the tree are the rolled-up assessed values of the Tactical
Tasks. In this analogy, the Tactical Objectives would be the small branches in the tree. The roll-
up for the Tactical Objectives is complicated by the fact that a Tactical Objective may (and
probably will) have associated Indicators in addition to its child Tactical Tasks. The Value
Model must take into account both (Indicators and Tactical Tasks) in the roll-up calculation for
the Tactical Objective.
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The weights of the associated Indicators and the child Tactical Tasks must add up to one (1).
The Operational Objectives (the major branches in the tree) roll-up in the same manner as the
Tactical Objectives, taking into account both their own Indicators and their child Tactical
Objectives.

The assessor is responsible for updating or adding new Indicator values based on new
tactical/operational information and adjusting the weights as the dynamics of the conflict change.
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11. OEAVT System Components

Four major components were developed for the OEAVT system during the life of the program.
Not all of these components reside in the current version of the system. One challenge that the
development team had throughout the life of the program was the dynamic nature of the
operational environment. This led to changing requirements and, in some cases, re-directions
based on program decisions at the ACC level.

One example of this was the development, and subsequent discarding, of the (TI3).
Development was begun when it seemed increasingly clear that TBMCS would be replaced with
TBONE. The TI3 was then put into development in order to acquire the strike results from
TBONE that would be needed to “feed” the AECV. When the TBONE effort was subsequently
cancelled the T13 component was discarded, although this module could still be extremely
valuable in supporting the OAT’s need to acquire strike results for purposes of assessment.

Another development was the assessment visualizations for the Global Effects Matrix-
Synchronization (GEM-S). This effort was to improve initial visualization concepts developed
by personnel of the Joint Information Operations Warfare Center (JIOWC).

11.1 Action—Effect Contrast Visualization

11.1.1 Purpose

The AECV system is the centerpiece of OEAVT. It supports the two primary functions of
Operational Assessment. These are the assessments of progress toward desired effects; and the
management and evaluation of indicators, evidence and tactical assessments upon which
Operational Assessments are based. These functions stood at the top of an operational
requirements hierarchy that emerged during the early portions of the program from operational
documents, research documents, observations of field operations and interviews with assessment
SMEs. Previous analyses of the assessment environment also reinforced the existence of these
functions as two of the three crucial aspects of successful assessment. Based on the operational,
cognitive and system analyses carried out in early project stages, the OEAVT team decomposed
these two high-level functions into several component functions. This decomposition formed the
basis for the development of the system requirements upon which specific capabilities would be
developed. Each is briefly introduced below in the section on Current Status.
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11.1.2 Development Process

The AECV was an outgrowth of a general work domain and cognitive analysis of Operational
Assessment carried out in the initial stages of the OEAVT program. These analyses were
themselves, refinements of analyses of the Strategy Division carried out in Phase | of the RH for
AOC program. The Phase | analyses were carried out by ManTech Corporation and focused on
activities carried out across the entire Strategy Division. Accordingly, the analyses carried under
the OEAVT program focused more exclusively on the operational and behavioral activities
carried out by the Operational Assessment Team in support of Operational Assessment. The
analyses we conducted were assessment-wide, that is; information bearing on all aspects of
assessment, from pre-execution assessment planning through post-execution archival activities,
was collected and analyzed. As part of our systems analysis, the OEAVT team then selected a
subset of this characterization of assessment for further development. The AECV was the
centerpiece of that development.

The analyses carried out by the OEAVT team relied on 3 primary data sources. The first was
existing documentation about operational and cognitive work aspects of Operational Assessment.
The team reviewed material in this category including instructional materials, AFTTP

materials, operational manuals, publications and papers presented at conferences and scholarly
papers addressing the subject of assessment (theses, dissertations and so on). A second
information source included attendance at exercises in which assessment played a prominent role
and at workshops and other meetings involving the strategy planning and assessment
communities within the Air Force. At these events we had a chance to interview operational
personnel, observe operational and work processes relevant to assessment, and engage in
informal discussions of various aspects of assessment. The third information source consisted of
detailed and ongoing interactions with our own SMEs and other expert members of the Air Force
planning and assessment community. All of our activities with all of these information sources
were focused on characterizing the process of Operational Assessment from three points of view:
an operational view, a work view and a behavioral view. These three views, captured in both the
concept maps and the subsequent system model, are crucial and equally important facets of a
successful system of visualization support. As shown in Appendix A, the constituents of these
views included operational processes and activities, requirements, preconditions and
contingencies, products and data (in the case of operational views); systems and interfaces, task
hierarchies, organizational considerations, and artifacts (in the case of work views); and
processes and cognitive work elements, information, critical decisions, goals and strategies (in
the case of behavioral views).

This information was used by the OEAVT team to carry out system analysis following the work
domain and cognitive engineering analyses and to develop the system model for assessment that
followed the initial system analysis. It was during this initial system engineering analysis that
the team defined the boundaries of the system for subsequent development. That is, the initial
cognitive engineering analysis defined assessment. The subsequent system engineering analysis
defined what aspects of assessment the system would support. When the boundaries of the
OEAVT system had been identified, the team then developed the system model. The portions of
the concept maps and critical decision analyses that were relevant to the in-scope system to be
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developed served as the baseline documents for system model definition. System model
development was led by the project system engineer. However, the model itself was developed
by a team consisting of the lead system engineer, analysts that had conducted the cognitive
engineering analysis, and the project SMEs. This ensured that the system model contained the
information needed to generate valid requirements while also containing important information
from the work and cognitive analyses. This step was critical, as system model development
often is done solely as an engineering analysis. This can result in a failure to include crucial
cognitive and work considerations in the system requirements. The system model developed for
the overall OEAVT system is shown in Appendix B.

The system model was used to generate overall system requirements. These are shown in
Appendix C. The OEAVT team used the system requirements to identify major areas of
capability. These areas were aggregated into the subsystems of the visualization tool. In
general, our analysis indicated that assessment consisted of four major activities: Planning
activities, the actual process of assessment, indicator and work management, and post assessment
activities. We chose to base development on assessment processes and indicator/work
management based on our analyses and interviews with operational assessors. In the next section
we briefly summarize its major elements and features as currently configured.

11.1.3 Current Status and Capability

The AECV supports effects assessment by permitting the assessor to contrast current air
campaign status with planned progress, scaled simultaneously against effort and effectiveness in
a defined value space. These contrasts can be applied to elements at all levels of an effects-based
plan. The AECV also supports management and evaluation of indicators and evidence by
providing configuration access to this information at any point during the assessment process.
Assessors can define new indicators, adjust the confidence associated with indicators, and view
indicator data sources and historical information for any selected plan element.

The AECV is organized into three primary work areas, as shown in Figure 15. The progress
visualization pane contains the primary information upon which ongoing Operational
Assessment is based. This pane contains information about planned and actual progress of the
air campaign, presented as both a summary snapshot and dynamic trend information. The
navigation/indicator pane contains controls that allow assessors to navigate and configure the
AECV and to explore and manage indicator information for the plan elements shown in the
progress visualization pane. The configuration pane, shown at the bottom of Figure 15, allows
assessors to develop and edit indicator specifications, add new indicators, edit indicator text and
enter justifications for assessment decisions. Each pane will now be discussed in more detail.
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Figure 15: The AECV Supports Assessment Through the Use of Three Panes

The AECV progress visualization pane presents two alternative views for assessment support: a
Summary View and a Trend View. In the Summary View, multiple effects, rendered as
operational objectives, are plotted on a single AECV gradient representing the selected day (as
selected by the Day Controller). A summary view gradient is shown in Figure 16.
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Figure 16: AECV Summary View
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In the Trend View, multiple gradients are rendered with trend lines plotted to represent both
assessed effectiveness and planned effectiveness. Figure 17 shows a trend view example.
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Figure 17: AECV Trend View

Each panel gradient of the trend view is a compressed version of the gradient shown in the
summary view, compressed to the unit of time (hour, day, month, etc.) chosen by the assessor.
Panels contain the same two dimensions of effort and effectiveness that are contained in the
summary view as well as the three adjustable areas of certainty as shown in the summary view.
Each panel can be adjusted in width. Two points are contained in each panel. One point
represents the planned effort/effectiveness for the time unit chosen. This point will always be
placed to the far right edge of each panel, as one always expects to expend all effort that is
planned. The location of the point vertically will be a function of expected effectiveness for the
time period in question. The second point represents the actual effort/effectiveness for the time
period of interest. The placement of this point will vary in both the horizontal (effort) and
vertical (effectiveness) dimensions as a function of actual air campaign results. Both points are
color-coded to indicate the confidence associated with their placement. Obviously, the points
representing planned effort/effectiveness will always be coded green. The actual point can vary
from red, through yellow, to green. The distance between the points indicates “deviation from
plan.” Points are connected with lines across time gradients, thereby showing a trending of
effort and effectiveness across the time increments chosen by the assessor.

The AECV addresses several specific areas of assessment within these two broad categories.
The system allows assessors to load a range of OA plans developed in other applications, such as
MS Excel, for use in assessment. This allows the assessment team maximum flexibility in
developing assessment plans according to the methodologies unique to their operating
environments.
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Once an OA plan is loaded assessors can configure the AECV progress visualization pane by
setting the values of the assessment gradient, defining the number of panels in the trend
assessment display, defining the units of assessment (months, days, hours). A summary gradient
or a set of trend panels for a plan element of the assessor’s choice can be displayed.

Contrasting actual progress at specific points during the air campaign to planned progress plotted
out at the beginning of the campaign is one of the central responsibilities of the OA team. It is
crucial that assessors be able to see this progress (or lack of progress) (1) at a glance (2) with
some indication of the confidence that they can place in the displayed progress, (3) with some
indication of the direction in which progress is trending, and (4) with information that provides
insight into how best to troubleshoot problematic areas. Members of the OA team contrast actual
to planned progress toward effects by comparing trend lines representing these two indices on
the work pane portion of the AECV. The trend lines are overlaid on a gradient describing a
value space in dimensions of effort and effectiveness. This four-valued space is rendered as a
continuous gradient extending from green (low effort — high effectiveness), through yellow, to
red (high effort — low effectiveness). Each trend-line anchor is rendered in one of three colors to
indicate the confidence in the assessment i.e., in the placement of the anchor on each unit
gradient. These colors are red (low confidence), yellow (guarded confidence) and green (high
confidence). The placement of these trend lines, anchored to each unit gradient, across an
assessor-selected period of time provides the OA team with at-a-glance indications of progress
toward effects, with confidence estimates attached to these contrasts. The plan element
displayed provides assessors with the information needed to quickly target troubleshooting
activities if progress seems to be non-existent or trending downward.

Assessments of progress toward effects have little meaning without accompanying estimates of
confidence. The OEAVT system provides two types of confidence estimates. In the first type,
confidence in the progress toward effects is shown as variations in the colors of trend line
anchors in the progress visualization pane. This was summarized above. The second type of
confidence estimate applies to indicator performance and is shown in the navigation/indicator
panel. The confidence in each indicator will be shown as a small block under the indicator text
containing one of three letter codes for low (L), moderate (M) and high (H) confidence. These
blocks also are color coded, as shown in Figure 18. The confidence associated with indicators
can be set manually in the configuration pane. The top portion of the indicator summary
contains a configurable display that provides at-a-glance updates of the performance of each
indicator for a plan element of interest. This display is both location and color-coded. Each
individual indicator is shown in separate panels under the configurable display. Each panel
contains the indicator text, the plan element to which the indicator “belongs,” confidence
estimates for the indicator, a configurable diagram summarizing the performance of data used to
index the indicator, and indicator values as defined in the OA plan.

47



It also is important for the OA team to be able to predict the effectiveness associated with plan
elements. This is accomplished in the progress visualization pane by extending the prediction
trend line across gradients associated with future assessment units. For example, as shown in
Figure 18, a predicted plan line might extend 3 days into the future. The anchor points of these
expected trend lines will always be placed at the maximum of the effort scale, since one expects
that all planned effort will be expended. Anchor placement in the effectiveness dimension will
be a function of the predicted effectiveness for the unit in question.
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Figure 18: Indicator Confidence Values are Shown as Coded Blocks Under
Indicator Text
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The management of indicators is of almost equal importance to the actual assessments. An
Operational Assessment is invalid if it is based on the “wrong” indicators or if the “right”
indicators are not configured in a way that they provide a meaningful context for assessments.
Effective indicator management, then, consists of two co-equal parts: defining a diagnostically
coherent set of indicators for the plan elements defined by the plans team and dynamically
configuring the indicator set so that assessments are interpreted in ways that can provide near-
optimal information to the plans team and JFACC. The OEAVT system supports these two
goals through the configuration panel. The configuration panel is used to define indicators for
each plan element; assign values and weights, or edit these, for each indicator; set confidence
zones associated with air campaign results; edit indicator data sources; and adjust plan element
value status. The design of these AECV indicator management components benefited greatly
from analyses and concept development carried out by the ManTech Cognitive Systems
Engineering Center (CSEC), under sub-contract to SAIC.

48



Figure 19 shows the configuration panel for specifying indicators and their weights. As
indicators are fed into the AECV from the value model they are added to the indicator panel
shown in Figure 19. Their weights then can be dynamically specified as the air campaign
evolves by moving the pointers on the adjustment bar shown at the right of Figure 19. Weights
can be locked for particular indicators by clicking the lock symbol to the right of each indicator
text.
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Figure 19: Panel Used to Edit Indicators and Weights

Confidence zones for each plan element can be set with the confidence zone editor shown in
Figure 20. Based on information associated with each indicator in the value model, confidence
zones will be set that reflect assessor judgments of the points at which results indexed by that
indicator pass from unfavorable, through cautionary, to favorable outcomes. Assessors can edit
these values dynamically simply by moving the boundary pointers to a new, desired location on
the confidence bar.
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Figure 20: Confidence Zone Editor

Indicator data sources also can be edited, as shown by Figure 21. For each indicator, shown at
the top of the display against a yellow background, there will be several data sources that
collectively contribute to the evaluation of the indicator. These data sources are updated as new
results become available, allowing assessors to inspect them dynamically as the air campaign
unfolds. The source of each report is shown to the left of the report text, and will include each of
the normal intelligence sources. Confidence is shown next to each source. The time of the
report also is shown to the right of the report itself. Using this panel, assessors can page through
the sources for each indicator by selecting a desired indicator with the drop-down indicator
selector. Indicator weight, value and confidence can each be edited through the use of the panel
to the right of the indicator text.
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Assessors can edit plan elements dynamically by using the plan element value status panel,
shown in Figure 22. This panel is both a status panel and an editing panel. The status portion of
the panel is shown on the left side of Figure 22. This area displays a daily summary of the plan
element of interest for both the effectiveness and effort dimensions. Planned values in each of
these dimensions are shown as blue histogram elements, with the plan value printed inside the
histogram. Actual values are shown immediately below, again as histograms with values printed
inside. This allows both an at-a-glance comparative evaluation of progress toward
accomplishment of the plan element as well as a more analytical evaluation (if so desired) based
on the digital values. This is in keeping with a general principle of visualization design: Support
quick, effortless (analogical) evaluations of progress through at-a-glance visual “thinking” along
with more effortful, analytical (digital) inspection or exploration, if needed or desired. The right
side of the plan element value status panel allows assessors to edit plan element weights and
confidence so as to keep them aligned with the evolution of the air campaign. When this
information is changed, assessors will typically be required to provide some justification for the
changes. This is supported with the addition of a justification block under the editing panel.
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Figure 22: Plan Element Value Status

50



When results deviate from the plan, it will be necessary for the OA team to “troubleshoot” the air
campaign. All three panes in the AECV are used to successfully carry out this troubleshooting.
The progress visualization pane is used to detect the presence of a deviation between planned
and actual progress. Additionally, assessors use this pane to determine the general area of the
plan in which the problem exists. That is, is the deviation from plan at the operational objective
level, the tactical objective level or the tactical task level? The progress visualization pane
supports this exploration by allowing the assessor to search hierarchically through plan elements,
inspecting deviations from each element in the hierarchy. This hierarchical search is shown in
Figure 23.

Effectiveness

Effort

Figure 23: Hierarchical Search Through Plan Elements

The top-level summary display shows an operational objective in the red area, indicating lack of
progress toward effects. Its green code indicates high confidence in the lack of progress. The
assessor then drills down to one of the tactical objectives (TO) in an effort to locate the reasons
for the lack of progress. This is shown in the middle display. Here we can see that there is a
discrepancy between planned and actual progress in the third panel. The assessor then drills
down further to some of the tactical tasks for that TO, finding the problem with tactical task
CL1B. Specific corrective action then can be recommended. Alternatively, the assessor might
make adjustments to the value model, the indicators or the data upon which the indicators are
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based in order to tune the dynamic assessment plan. By searching in increasing detail from top-
level summary to individual operational objectives, and then selectively down through tactical
objectives to tactical tasks, assessors can pinpoint the sources of plan deviations. They then can
inspect individual and groups of indicators associated with the focal plan element to determine
the “causes” of plan deviations.

A pervasive aspect of Operational Assessment is the need to manage uncertainty. The
uncertainty inherent in Operational Assessment arises from several sources including
measurement uncertainty associated with selection and implementation of indicators, the
uncertainty associated with the accuracy and timeliness of results during ongoing air operations,
uncertainty arising from the combining of individual assessments into aggregate assessments
(often referred to as assessment roll-ups), and uncertainty arising from indicator specifications
(that is, is this indicator specified in a way that is meaningful to the needs of the assessment?).
The OEAVT system implements several means of addressing uncertainty in Operational
Assessment. In terms of infrastructure the system is designed to provide reporting of strike
results as they become available, thereby minimizing uncertainty due to timeliness. Uncertainty
due to indicator measurement accuracy is addressed by allowing assessors to define and
dynamically reset the confidence associated with each indicator. The uncertainty that can arise
from initial definition of indicators, carried out during OA planning, can be addressed through
the use of an archival indicator library that contains features such as intelligent search, system
suggestions regarding indicators that have been useful in past operations of a similar nature and
so on. Although this library was not implemented in the current version of OEAVT, design
concepts were developed and have been included in archival documentation contained in the
appendices. Uncertainty also arises in connection with the type of operation being undertaken
and with the methodology in use for assessment. Some types of operations (e.g., traditional
kinetic operations) will tend to be “less uncertain” than other types (e.g., peacekeeping or
humanitarian operations). In the former example both the indicators and the assessment
methodologies tend to be more familiar, more “trustworthy,” more easily understood and
interpreted by assessors. This is less so in the latter examples. Thus, an effective assessment
support system should allow assessors to express this “contextual uncertainty.” The OEAVT
system accomplished this through the use of a configurable gradient, allowing assessors to define
regions of uncertainty as well as positive and negative certainty for each of the plan elements
contributing to overall Operational Assessment. This gradient allows assessors to, in effect;
visualize their impression of the risk associated with the operation under assessment. The last
source of uncertainty that the OEAVT system addressed was that of effort/effectiveness ratios.
Both of these dimensions are important to a complete assessment. It is not, however, acceptable
to consider them in isolation. Rather, individual plan element assessments should allow at-a-
glance understanding of deviations in both dimensions. The OEAVT system accomplished this
requirement by presenting trend lines varying in both effort and effectiveness dimensions
simultaneously.

In summary, the AECV component of the OEAVT provides the capability to create the
visualizations which aid the assessor in determining if the desired operational effects are being
achieved during the execution of the battle plan. The OEAVT system software, (allows the
assessor) to assess the level to which desired operational objectives are being achieved by
determining the extent to which planned actions are achieving planned/desired effects. The
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software system provides the Assessor with at-a-glance insight into:

e Air operations progress, sources and causes of plan deviations

Analysis capability to enable effective development of recommendations to Air
Component Commanders

Assess progress toward operational objectives by reference to the overall plan element
Assess progress toward tactical objectives

Actual and expected progress, and finally,

Identify new opportunities for actions or effects

While AECV and the OEAVT system software provides discrete quantitative assessment data,
its strength lies in how it draws the assessor’s attention to areas in the strategic plan that are
relevant in terms of assessment.

11.2 Geo-spatial Effects Visualization (GEV)

11.2.1 Purpose

The Geo-spatial Effects Visualization (GEV) was proposed to address the shortcoming of bar
graphs and stoplight charts in portraying assessments in geo-spatial context. The GEV sought to
preserve the simplicity of stoplight assessment colors assigned to indicators placed in geo-spatial
context. This map display provided understanding not only of the assessment results, but the
adequacy of the assessment model in geo-spatial terms: Were indicators being sampled in
critical corridors? Did assessed effects, when plotted spatially, suggest new avenues to strike at
an adversaries center-of-gravity? The GEV display was intended to provide at-a-glance
presentation of information to address such questions.

11.2.2 GEV Development

An initial whitepaper was written and presented to 711 HPW/RHCP that detailed the reasons
why Geo-spatial Effect Visualization is necessary in effect assessment, listed the data sources
required to implement the capability, and suggested approaches for implementation. (Geo-
spatial Effects Visualization (GEV) - A White Paper For Air Force Research Laboratories /
Human Effectiveness).

An internal study was conducted on the human perception of symbols on maps, with an emphasis
of understanding overlays on depictions of terrain, lines of communication, and political
boundaries. The guidelines resulting from this effort were documented in, OEAVT Concept
Design Principles: Map Displays, 27 January 2006, which is attached as Appendix D.

53



The application of some of these design principles can be seen in an Adobe Photoshop® mockup
of a GEV display, depicted in Figure 24. The following display characteristics are used:

- Stoplight colors based on the CIE-LAB color space designed to allow legibility of
overlay text.

- Shaded terrain relief and unsaturated colors in the base map graphic to enhance
legibility of overlays.

- A later GEV concept, using transparency to indicate the “weight” of an indicator, thus
showing the importance of the red indicator relative to the other indicators by the
intensity of its surrounding “halo”.

Figure 24:. GEV Photoshop mockup

A Trade Study was conducted to ascertain the functional capabilities of several candidate
mapping applications against notional functional requirements (Appendix D). Candidates
reviewed included OpenMap, ArcGIS, OSSim, Google Earth Basic and Pro, Google Maps,
JView, and uDig. From this trade study, OpenMap was selected as the mapping tool to be
utilized in initial GEV design and prototyping. OpenMap’s main benefits were: It is open
source, and it has a full API, fully configurable from GUI layout to data handling for each layer.
It’s only real detraction was that it is solely a 2D mapping library. But there were no plans to
add any 3D capabilities in the first design.

An initial design was created around the OpenMap library. OpenMap is layer based, and so the
GEV was designed around a layer/overlay architecture. Initial layers were a Base Layer
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containing by use selection either rendered DTED data or CADRG imagery. Overlaid on the
base layer would be one or more PMESSI layers—Political, Military, Economic, Social,
Infrastructure, and Information. The initial design would focus on basics like city and state
names, roads, utilities. The top overlays would consist of the effect assessments.

A GUI Conceptual design was created, as depicted in Figure 25 below.

GEV GUI Concept
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Figure 25: GEV GUI Concept

From that, OpenMap was used to create a set of design mockups. (Appendix D). The core of the
design was the visualization of effects by an area of effect that would be colored per stoplight
status (Green, Yellow, Red), with a solid outline. The area for a given element would be
generated from aggregating child plan element locations, or at the lowest level, target locations.
Plan element type would be shown through the use of icons. The icons are also colored per
stoplight status, and the area around the icon would be filled with a level of transparency
correlating to the weight of that plan element’s assessment. Figure 26 depicts the basic design
mockup in schematic form, showing the map area, assessment summary symbol, geographic and
non-geographic assessment symbols, and a basic toolbar:
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Figure 26: GEV schematic desigh mockup rendered in OpenMap

11.2.3 Current Status and Future Development

Due to budgetary constraints, further development of geo-spatial effects was put on hold in June,
2007. The design was and remaining issues were documented in OEAVT Geo-spatial Effects
Visualization (GEV) Software Design Notes, July 2, 2007, previously delivered to

711 HPW/RHCP.

11.3 TBONE-IWPC Indicator Interface (TI3)

11.3.1 Purpose

The TBONE-IWPC Indicator Interface (T13) was conceived as a proof-of-concept machine-to-
machine integration between IWPC and TBONE. Its intent was to capture information residing
in the TBONE strike results database and make it available to the IWPC assessment component
(the Enhanced Causal Analysis Tool (eCAT) module), thereby making visible to the OAT
information bearing on Operational Assessment. Under this vision, TI3 was officially designated
as the “Indicator Support System” within the IWPC development community.

From its conception, the intent was for T13 to be a simple, low-impact augmentation to eCAT.
To realize this intent, and in keeping with program desires and engineering constraints
articulated by the primary IWPC integrator (General Dynamics), SAIC isolated the TI3
integration code into a separate module accessible from eCAT. This kept any required changes
to eCAT at a minimum.

56



11.3.2 Development

The genesis for T13 arose during a Strategy and Assessment (S&A) Requirements Sub-Working
Group (RWSG) Technical Exchange Meeting (TIM) held in March, 2005. This TIM was held to
investigate data requirements for TBONE. A consideration of Operational Assessment during
this meeting indicated that a need existed to make tactical strike results available to IWPC, the
Operational Assessment system of record. The OEAVT team was tasked to develop a solution
that would accomplish this integration.

Upon approval by the IWPC integrator of the T13 system engineering plan, SAIC began
prototyping a concept for enabling search and display of TBONE strike results and other
assessment-relevant data in eCAT. The first milestone was a simple proof-of-concept search
capability that would allow analysts to access TBONE data services, located on TBMCS
DevNet, in order to acquire tactical information to support Operational Assessment.

The centerpiece of this capability was the TBONE Data Surf Board (TBDSB). The key to the
surf board is the TBONE MetaData, which would allow us to pre-populate a set of drop-down
boxes with data that were implicitly accurate for that instance of TBONE (since it was based on
the meta-data). For the first iteration of the TBDSB, we derived our metadata using Java
introspection of the TBONE DataObjectSet class. This helper application allows developers to
construct and execute TBONE ad hoc queries without having to re-write the program. The team
developed a TBDSB GUI and successfully loaded a hand-built TAS Object (the base class
WebTAS object in the TBONE data model). In the mean time, we experimented with a rote
TBONE counter (TBDC) that did nothing more than traverse the TBONE meta-data and return
counts of all the object instances in TBONE, thereby creating a phase 1 working version of the
TBDSB that allowed simple queries to be made.

In parallel with phase 1 TBDSB development, SAIC proceeded with initial modifications to
eCAT. In keeping with the engineering constraint of "minimal changes to eCAT,” SAIC
implemented a single change to the eCAT GUI in the form of an additional button (circled in
Figure 27).
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The second version of the TBDSB made direct use of meta-data available in TBONE rather than
using Java introspection. This reliance on TBONE meta-data greatly improved the stability of
the surf board. Assessment data within the TBONE data model were associated with TBONE
strike results, as shown in Figure 28. In order to access this information, assessors entered
queries based on elements of the effects-based plan and indicators associated with those plan
elements. This information was then drawn from the TBONE tactical strike results database.
The results were provided to assessors through a TI3 interface integrated into the eCAT module

of IWPC.
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Figure 28: TBONE Assessment Data Chain

Concurrent with the second phase of TBDSB development, SAIC developed a pop-up window
for integration into IWPC that would have the proper IWPC look-and-feel and interact correctly
with the rest of the IWPC windows (i.e. close when the parent window closed, etc.). The
resulting concept of operations for the TI3 is represented in Figure 29.

Operator

Figure 29: TI3 ConOps
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11.3.3 Current Status

The TI3 is invoked from inside eCAT by clicking the "Query Execution” button on the eCAT
"Assess Status™ screen (Figure 27). This action will display the TI3 "Indicator Assessment" pop-
up window, initialized with query parameters based on the current Effect and Indicator selected
in eCAT (Figure 30).
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Figure 30: TI3 Indicator Assessment Initial Screen

The assessor clicks the "Execute™ button (middle-left) to initiate the TBONE query. The "Data
Navigator" pane (center) is then populated in real time as assessment data are retrieved from
TBONE. Assessors are free to peruse results while queries are in progress. When a query is
complete, the "Status Window" (lower-left) will indicate "Query finished."

Selecting a result line in the Results table will reveal the details of that Strike Request in the pane
below the table.

The Indicator Assessment window can be switched between two display formats. The first
format is keyword search mode (Figure 31), allowing the assessor to perform an automated
search for one or more keywords. In this format, matching results are highlighted in the
"Results" area and the corresponding data element is highlighted in the target tree displayed in
the Data Navigator panel. The Result table scrolls as needed to reveal the highlighted search
text.
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Figure 31: TI3 Keyword Search Format

The second format is browse mode (Figure 32), which maximizes the view of the results while
hiding the parameter panel, the keyword search panel, and the status window. Assessors can
switch back to keyword search format by clicking the "Return” button at the top-left of this

display.

61



£ Indicator Assessment

UNCLASSIFIED

=101 ]

CONTROLS DATA HAVIGATOR

RESLLTS

Return | _4 TBOME

(=4 Objective: TEST OF AUTO GEN

want Time *

Target D [Strike Result

2005 14:30 V26432

Pritnary target destroved, some collsteral datnage to nearby homes, leadership target status unknow

=l -] Target: MARGARITA PEAK SA-5 SITE 13 5433 [Tower destroyed, main building heavily damaged, runway lightly cratered
Hide A1l _| Target: ANJOUAN QLA AIRFIELD 91012352005 14:30 |A0602H |Target was ahorted to due to weather and heavy SAM concentration.

_ 4 Target: BARSTOW SA 2 SITE
Cloze

— % JDPI FAN SOMNG RDR
—# JDPI LAUNCH SITE TEST 4

F | Target: SANTIAGO PEAK SA-5 SITE
+- ] Target: MOROM HAHALL SIRFIELD
£y
£y

4

| Target: TWENTY MNINE PALMS S4-2 5N
| Target: MORONI ICON| AIRFIELD
| Target: MOHELI BANDAR ES SALAM &

Kl | H
Location: 345508 11706200 Target: V26433

Time: 0772372005 13:30 3tatus Before: Operational

JDPI: SPOON REST FDR Status After: Recoverable

Tower destroyed, main building heawily damaged, runway lightly cratered

| _>!|

Figure 32: TI3 Browse Format

In April of 2007, the TBMCS Program Office officially cancelled TBMCS 1.1.4, including the
TBONE development effort. This, in effect, also cancelled the TI3 effort. Thus, even though the
capability was included in the SQT version of IWPC, the OEAVT team ended active

development of the module

at that point.

11.4 Global Effects Matrix-Synchronization (GEM-S) 10 Assessment Visualization
Design and Prototype

11.4.1 Purpose

This initial concept, further described in the following section, identified Influence Operation

(IFO) activities accomplished by multiple organizations, and while recognizing the need for
assessment, did not provide any visualizations for assessments. The Joint Forces Command

(JFCOM) subsequently funded an SRA International effort to adopt the AFRL/RHC Course of

Action (COA) Sketch tool to GEM-S needs, with SAIC contributing Information Operations

(10) assessment visualization concepts.
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11.4.2 GEM-S Assessment Development

Development of the GEM-S Assessment Visualization Prototype was a short-term effort to
address a lack of Influence Operations (IFO) assessment visualizations to support broad-ranging,
national-level 10 goals for the JIOWC). This effort originated at an Air Force Research
Laboratory (AFRL) workshop where SAIC’s Operational Effect Assessment Visualization
Technology (OEAVT) tools for visualizing the assessment of effects-based air operations were
demonstrated to JFCOM personnel.

An initial elicitation trip to the GEM-S customer, the Joint Information Operations Warfare
Center (JIOWC), introduced the broad scope of IFO activities, and the need for visualizing and
assessing the various IFO activities associated with this plan. Classified topics were discussed in
the elicitation, which are not further described. A spreadsheet-based visualization called the
GEM-S had been constructed by the JIOWC/J24. This initial implementation of GEM-S, also
known as the “horse blanket,” mapped national IFO objectives to a Primary Effects List (PEL),
and in turn to an activity performed by a U.S. Government (DoD, State or other agency) or non-
U.S. government activity. The status of the activity was color-coded to indicate active, planned,
or needed. In this manner, the color code cells of the spreadsheet provided a rapid view of who
was doing/planning what (at the level of program title), versus the objectives of the NIP. A
column labeled “assessment,” mapped to objectives, was blank.

An unclassified surrogate of the “horse blanket” is depicted in Figure 33, and summarizes the
basic elements of the synchronization matrix using a fictitious example of introducing electric
vehicles to the U.S.
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Figure 33: Unclassified surrogate for the GEM-s “Horse Blanket”

A second, unclassified elicitation session was held 19 December 2007 at SRA’s San Antonio
facilities, and covered specifically the topic of IFO assessment. SAIC presented a small set of
slides describing an IFO assessment concept, and received constructive feedback on IFO
assessment.
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The assessment visualization concepts for IFO presented during the second elicitation focused on
characterizing the achieved effect of an IFO activity in terms of perception of the delivered
message (direction) and penetration of the message in the target population (magnitude). Figure
34 provides an example graphic from that elicitation. The concept of magnitude verses direction
was well received, and SAIC proceeded with further development of this concept.
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Figure 34: Initial IFO assessment concept graphic presented to JIOWC

No attempt to plot achieved effect versus expended effort was made due to the difficulty in
uniformly quantifying effort across the activity domain of the GEM-S. Unlike kinetic air
operations, where effort is fairly uniformly measured in Desired Mean Point of Impact (DMPI) —
Sortie — Equivalents (DSEs), no uniform measure of IFO effort is known to exist. (For an
explanation of DMPIs and DSEs as applied to kinetic planning and assessment, see AFTTO 3-
3.AOC, 1 November 2007 FINAL, section 3.3.3.3).

A final, informal elicitation was conducted at the JIOWC, during the installation of the GEM-
S/COA Sketch prototype. Classified topics were discussed along with the general nature of IFO
assessment. A foreign media analyst and IFO assessor confirmed the utility of the
direction/magnitude assessment paradigm and also provided samples of typical raw input
provided to IFO assessors by commercial foreign media analyst, highlighting the need to refer to
files in addition to operator provided comments in justifying assessments. Additional
discussions were conducted on 10 operations other than IFO. Jamming an adversary’s
transmitter is an example of such an operation. Currently, the results of such operations are
assessed on a “4-D” basis (i.e., Disrupt, Deny, Damage, Destroy), which can be thought of in
terms of increasing duration and degree of effect on a target system. This discussion prompted
the inclusion of what we will describe, for lack of a general term, as an “active” 10 display, as
opposed to IFO, in the prototype assessment tool.
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11.4.3 Current Status and Future Development

The Prototype Assessment Visualization Tool was designed to support proof-of-concept
demonstration to users for the purpose of refining and improving 10 assessment displays. As
such, it is not designed as a stand-alone tool, but as a visualization “engine,” which relies on an
external system (COA Sketch) for Operational Plan inputs and underlying database. The
prototype assessment visualization has been integrated to utilize the current COA Sketch
database and API, and delivered to SRA International.

The original concept graphics were revised based on internal peer-review and 10 SME review to
depict two different basic assessment displays: one for IFO, and a second for “active” 10. These
are depicted in Figure 35 and Figure 36 respectively. The functional capability and visual
specification for the interface is described in greater detail in Appendix E.

Note that no interface is provided to manipulate the 10 plan: this is created outside this tool in
COA Sketch and imported for display. Controls are available to set:

1) Assessment values associated with IFO direction

2) Assessment values associated with IFO magnitude

3) Assessment values for duration for both desired and collateral indicators for active 10.

4) Assessment values for percent reduction in capability for both desired and collateral
indicators for active 10.

5) Confidence for all indicators, both IFO and active 10.

6) Weights for all indicators and subordinate operations.
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Figure 35: Basic IFO Assessment Display, with a Direction/magnitude Grid

65



Assessment Explorer TT3D2: Open telecom firewall |45 IO + Desired Effect
- Operation Healing Voice . Duration Indicators =]
® 100% T : = =4
¥ ® 003 [RAlntm Wastem Puolic ‘/ _i_ ‘.l 100 Firewall Maintenance cycle length l .
m TT1A: News releases and PSAs > A /
= e
LB = Ll s =
[ TT1B: Expert Intervievs = Cap Redux Indicators ==
; ]
v (@) 002: Disseminate dlagnostic/reporting % 100 Reduction in blocked dasired tEIcnm...I o]
v @ TO2A: Distribute Info to Agraria o]
6
TT2A1: Distribute to Agraria bordg — .
= ; c 50° X Collateral Effect
@ TT2AZ: Distribute to Agraria E.
2] Duration Indicators =
v @ 003! Despotistan Gav Warned =) ===y
B 2 - -
- @ TO3A: Dialog Despotistan national lg él.z) 250, 100  Detected breach shutdown, out of c. ﬂ o
m TT3A1: Direct telephone contact
Cap Redux Indicators =
@ TT3A2: Direct emall contact .
s e 2601 | Additional switches biocked o
. 3 I ; A itional switches blocl
¥ @ T03k: Bulog:Dessbtamn;pravinasl 4 d&ipstSS 1s 30s im 30m ih 12h id 15d ima 12 24mo
m TT3B1: Direct telephone contact Duration
[m] T7382: Direct emall contact a5t bE i it i on
: 0816 0823 0830 0837 0844  D8s1
v @ TO3C: Dialog Despotistan local leade S I ‘ | I . ‘ |
@ TT3C1: Direct telephone contact Synch | [
m TT3C2: Direct emall contact B3 ELTR B DT E L Bid
o 1352 1843 2334 (425 0916 1407
v TO3D: Open natianal fireall i I 1 J|C]
@® o ne| | [
A TT3D1: Open Internet firewall
TT3D2: Open telecom firevall - Eeaaransg |
A B Expected Magnitude: 24,000,000 | <Edit |

C—— 0
Normal | Global |

Figure 36: Active IO Assessment Display, with a Duration/degree Capacity
Reduction Graph

The prototype assessment tool was evaluated internally by a mix of human factor engineers and
by 10 SMEs currently supporting the JIOWC and familiar with the 10 assessment process.
Overall findings were quite positive, with several general comments on good features:

1) The direction/magnitude display for IFO makes sense and is intuitive to understand.

2) The “active” display is also intuitive to understand and allows rapid characterization of
the success of planned operations.

3) Supporting the mix/match of indicators and subordinate operations is flexible and
supports real-world needs.

4) Controls and displays for assessed values, confidence, weights, and age are clear to
understand and easy to use.

5) After an initial walkthrough, experienced 10 assessors found the overall tool intuitive to
use.

To support the evaluation, a fictional 10 scenario was constructed, “Operation Healing Voice,”
and an XML file was built to provide an assessment snapshot of this operation. This allowed
SMEs and engineers performing the evaluation to see how the tool worked in context with an
operation. Several areas for potential future improvement were identified in this process, and are
discussed below:
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Implement a capability to allow assessment of performance/effort.

Provide help reference to 10 TTPs.

Provide mechanism for operator to define the indicator sampling technique.

Allow for review of justification history.

Display multiple collateral damage effects on the active 10 display.

Improve the Operator Interface.

Alter the depiction of active 10 desired or collateral effects to ovals.

Provide a detailed “analyst’s view” toggle for the active 10 display to include point &
click editing of effects bounds.

9. Provide a stand-alone capability; including local Op/effect input screens and database.
10. Allow expected magnitude to be set by indicator, rather than by effect.

NG~ wWNE

Implement a capability to allow assessment of performance/effort. Current EBO doctrine calls
for establishing both Measures of Performance (MoPs), and Measures of Effectiveness (MoES).
The prototype tool focuses exclusively on MoEs and their indicators. As discussed earlier, this
design decision was based on the observation that performance (i.e., effort), especially for IFO,
is difficult to measure in a uniform, repeatable fashion. Displays can certainly be added to
evaluate MoPs, but the fundamental issue of uniform measurement must be addressed at the
level of 10 Tactics, Techniques and Procedures (TTP), in order to allow a meaningful
comparison either within or between 10 operations. This will require significant SME input, and
subsequent acceptance by the 10 community.

Provide help reference to IO TTPs. Within the realm of effects, the criteria for evaluating
effects based on indicators follows TTPs (business process rules), that range from global to
operation specific. Recognizing that assessors will vary in background and skill, and that the
assessment of IFO in particular is subjective, help screens or windows that allow the operator to
review these process rules in context to setting assessment values, confidences, and weights
would aid in maintaining consistent assessments.

Provide mechanism for operator to define the indicator sampling technique. Equally important
to assessment as selecting a measurable indicator is specifying the sampling method to be used.
No provision currently exists for in COA Sketch or the assessment tool prototype to specify
sampling method for an indicator. A related issue is the generation of an Assessment
Information Request (AIR) needed to task collection assets under the tactical control of other
commands to generate the data needed to satisfy the sampling method.

There is also an opportunity to apply statistical theory as a quality control measure to the
sampling method. By describing the stochastic nature of an indicator and the sampling method
and frequency applied, it is possible to predict the confidence yielded by a given sampling
technique. This is currently a standard procedure in opinion polling, but is not routinely applied
to other sample gathering techniques such as employing Intelligence, Surveillance, and
Reconnaissance Division (ISRD) assets. This can be used to determine if a given indicator is
being sufficiently sampled, and just as useful, when it is being over-sampled and squandering a
scarce collection asset. This metric does not address whether an indicator is appropriate or
useful, but only that it is being sufficiently sampled to reach a given level of statistical
confidence.
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Allow for review of justification history. As currently implemented, the Assessment Tool
requires that a user enter text or attach documents to justify each change in assessment, but
provides no ability to review past justifications. Such review is essential to allow an analyst to
review trend data. Suggested functionality includes:

o Scroll backwards in time through assessment justifications, showing each justification
or attached file in chronological order.

e Provide symbols on the assessment display to show the approximate position of the
displayed justification on the assessment trend-line.

« Display the actual date of the justification.

o Update the displayed indicator values (weight, assessed value, color) consistent with
the point in time, and provide an indication of which indicator’s justification is being
displayed.

A concept for the history review interface is shown in Figure 37. Note that this should be a
modal display: The user may review the history of indicator changes, but cannot adjust indicator
values or alter roll-up assessments while in this mode.

Display multiple collateral damage effects on the active 10 display. Based on user feedback,
multiple collateral effects may result from 10 actions. The most significant effects, not just a
single effect, should be viewed on the Active 10 display. To avoid rarely used complexity, it is
suggested that the maximum number of collateral effects displayed for a single 10 task be three.
This does not mean that the user may only choose three collateral effects. Multiple indicators
may be assigned and weighted to allow a sum of minor effects to be displayed as a single
summary effect. In fact, with the display limit of three, a useful convention may be to display
the two most significant collateral effects, and a summary for remaining minor effects. The
presence of multiple effects requires that a weighting scheme be implemented to summarize
collateral effects for the purpose of roll-up.
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Figure 37: Indicator History Concept

A possible method of display for multiple collateral indicators is depicted in Figure 38. In the
concept shown, collateral effect bounds and assessed points are shown as transparent over-lays,
with the degree of transparency shown by the order in the stack. The currently selected collateral
effect area is displayed as a solid fill. Non-selected areas are displayed as partially transparent
fills behind this solid layer. Non-selected assessed points are depicted as partially transparent
foreground symbols.

With these characteristics, this has a weakness in obscuring a smaller “background” allowable
effect area under the foreground area, but preserves the “background” assessment “X” to indicate
the presence of another assessment for review.

General Improvements to the Operator Interface. Several minor changes to the user interface
were suggested based on a human engineering review. These include:

1) Itis not obvious that the indicator bars on the right side of the display can be double-
clicked to adjust an indicator. To improve their affordance, it is recommended to make
them single-click to open and give them some mild hover effect when moused-over,
possibly a background color change. Incorporating this difference will also let the user
know when it can be clicked on or not since it is not always interact-able, e.g., in the edit
weight set window.
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2)

3)

4)
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Subordinate operation bars on the right side of this display behave differently than the
indicator bars. It is recommended that subordinate operation bars should be represented
somewhat differently to avoid confusion by the operator. A separate control could be
provided; however, the tradeoff between adding an additional control versus increasing
display clutter would need to be evaluated. Additional feedback from actual operators can
refine this.

The operation level displayed in the center graphic, whether IFO or active 10, should be
highlighted in the Assessment Explorer. Currently, the prototype initializes by showing the
summary operation level, "Operation Healing VVoice," but this is not highlighted in
Assessment Explorer.

Remove the “X” for closing the window from the "Edit Weight Set" window to prevent the
operator from clicking the X rather than using the Commit Changes button and thinking
they actually made changes.
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Figure 38: Multiple Collateral Effects Concept for Active 10
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5)

6)

7)

8)

When there is only one indicator, the edit weight selection is irrelevant; thus, it is
recommended to disable the edit weight selection button under this circumstance, to avoid
confusion and frustration on the part of an operator who may not understand why the
button exists but does not work.

Alter the depiction of active 10 desired or collateral effects to ovals. Currently, rectangular
regions are used to display desired and collateral effects bounds in terms of duration and
degree of effect. It is likely that this may overstate the limits of these bounds near the
corners of the rectangle when both factors are approaching their limits. An alternate to this
display is an oval region defined at a minimum by semi-major/minor bounds that
correspond to duration/degree of effect. However, as effects bounds are not necessarily
symmetrical, the mathematically attractive solution of displaying a simple ellipse is
insufficient. This is an area for mathematical exploration before committing to graphics
prototypes, as a rigorous solution that lends itself to roll-up calculations may prove quite
complex. The class of shapes known as Cassini ellipses and also Super ellipses may be
useful, though the rigorous solution probably falls into the complex area of general
elliptical curves.

Provide a detailed “analyst’s view” toggle for the active 10 display to include point & click
editing of effects bounds. The current active 10 display uses multiple x-axis time scales on
a single display to provide at-a-glance comparison of the rough durations of effects
between 10 tasks. However, this same display poorly supports the precise interpretation of
durations by an analyst — at the right side of the display; the difference of a few pixels is a
large change in duration.

This display should be able to be toggled to a single, uniform scale, selected by the user. If
the collateral area on the scale selected extends beyond the display limits, either a pan
control to move the windowed area of the display on the scale or a scale change should be
implemented. Implementing this “analysts’ view” would potentially allow a click-and-drag
interface for setting or modifying effect boundaries.

Provide a stand-alone capability; including local Op/effect input screens and database. As
alluded to in the paragraph above, a stand-alone capability to enter at least a rudimentary
10 plan, designating effects and indicators, is desired to support smaller operations, locally
controlled 10 operations, and compartmented activities. ldeally, this interface should be
simple, with immediate feedback of the result. One suggested interface is to start with a
blank tree view that contains a single, blank “Operation.” Right-clicking on this blank
operation would allow a user to enter:

e Descriptive information for the selected element.

e Creation of a new operational effect subordinate to the selected level
(tactical objective, IFO or 10 tactical task, etc.).

e Creation of a new indicator subordinate to the selected level.

In this manner, a user familiar with the conventions of the display could rapidly construct a
small plan from a blank tree, populating it with related indicators and subordinate tasks, by
building and describing effects and indicators subordinate to a selected level.
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9)

Paired with this capability would be a locally resident database capable of storing both the
plan and its history data.

Allow expected magnitude to be set by indicator, rather than by effect. In the Despotistan
scenario, a desired IFO effect was to influence the government to allow NGO workers
supported by foreign military to enter the country unmolested by either national troops or
local militias. Since the desired effect impacted the entire country, the magnitude assigned
was equal to the population (e.g., 24,000,000). However, the magnitude indicators used to
determine the effect are numerically much smaller: detection of messages urging
cooperation on official Despotistan broadcast channels (e.g., five channels possible), and
observation of the withdrawal of heavy brigades from the border (e.g., twelve brigades).

In this case, the expected magnitude for each indicator differs from the expected magnitude
of the effect: it can be argued that this is not an exceptional instance, but a normal
occurrence in IFO assessment. It would be simpler for the assessor if indicator-specific
expected magnitudes could be assigned and displayed for each indicator, so that the
assessor is entering real-word numbers for the indicator rather than scaling the value in
their head: the software can scale and weight the indicators for display in the overall effect
summary.

Essentially, IFO assessment can be characterized as describing a population through a sort
of clustered sampling method, using one or more sample frames and sampling weights.
Thus in the example above, we are attempting to describe the receptivity of the population
of Despotistan to foreign intervention by using two different sampling frames: 1) the
content of government-controlled broadcasts, and 2) the behavior of forward based troops.
Within these frames, the assessor will need to articulate a sampling strategy (e.g., When do
I listen? How often do I look?). The recommended change recognizes that these two
frames, while assumed to have a correlation to the affected population, in reality have their
own individual magnitude. With this approach, if the assessor can fully characterize the
size and distribution of the sample frame, it is possible to evaluate his selected sample
strategy and assign a confidence limit.
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13. Acronyms and Abbreviations

ACC Air Combat Command

ACUMEN  Advanced Capability for
Understanding and Managing
Effects Networks

AECV Action-Effects Contrast
Visualization

AFC2ISRC  Air Force Command and
Control, Intelligence,
Surveillance, and
Reconnaissance Center

AFDC Air Force Doctrine Center

AFTTP Air Force Tactics,
Techniques, and Procedures

AFRL Air Force Research
Laboratory

AIR Assessment Information
Request

AOC Air Operations Center

ATD Advanced Technology
Demonstration

ATF Air Force Assessment Task
Force

ATO Air Tasking Order

BDA Bomb Damage Assessment

C2ISR Command and Control

Intelligence Surveillance and
Reconnaissance

CART Combat Automation
Requirements Testbed

CFC Combined Forces
Commander

CMMIFM Capability Maturity Model®
Integration

COA Course Of Action Analysis

CSA Cognitive Systems Analysis

CSE Cognitive Systems
Engineering

CWE Cognitive Workflow Element

CWR Cognitive Work

Requirements
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DASEA
DMPI
DSE
EBA
EBAO

EBO
EBOD

EBP

ESC

FDA

FFDB

GCIC
GEM-S
GEV
GPN
IAM
IFO

10

IRR

ISRD

IWPC

JEFX

Dynamic Air and Space
Effects-based Assessment
Desired Mean Point of
Impact

DMPI - Sortie — Equivalents
Effects-Based Assessment
Effects-Based Approach to
Operations

Effects-Based Operations
Effects-Based Operational
Design

Effects-Based Plan
Electronic Systems
Command

Functional Damage
Assessment

Functional Flow Block
Diagrams

Global Cyberspace
Integration Center
Global Effects Matrix-
Synchronization
Geo-spatial Effects
Visualization

Goal Process Nodes

Indicator Analysis Manager
Influence Operation
Information Operations
Information Relationship
Requirements

Intelligence Surveillance and
Reconnaissance Division

Information Warfare
Planning Capability

Joint Expeditionary Forces
Experiment



JFACC

JFC
JFCOM
JIOWC

JMEM

MEA
MoE
MoP
MVC

OA
OEAVT

OAT

OE
OLE
0]0)

PDA
PDS
PEL
PMESII

SCVOA

Joint Forces Air Component
Commander

Joint Forces Commander
Joint Forces Command

Joint Information Operations
Warfare Center

Joint Munitions Effectiveness
Manual

Mission Effects Assessment
Measures of Effectiveness
Measures of Performance
Model-View-Controller

Operational Assessment
Operational Effect
Assessment Visualization
Tool

Operational Assessment
Team

Operational Environment
Operational Line of Effect
Operational Objective

Physical Damage Assessment
Persistent Data Store

Primary Effects List

Political, Military, Economic,
Social, Infrastructure, and
Information

System for Cognitive
Visualization of Operational

SDT
SME
SoS
SPT

TA
TAC
TAT

TBMCS

TBONE

TI3

TIM
TLE
TO
TRL
TT
TTLE
TTO
TTP

WAIT-C

XGen
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Assessment

Strategy Development Team
Subject Matter Expert
Systems of Systems
Strategy Plans Team

Tactical Assessment
Tactical Assessment Cell
Targets and Assessment
Team

Theater Battle Management
Core System

Theater Battle Operations
Net-centric Environment
TBONE-IWPC Indicator
Interface

Technology Impact Matrix
Tactical Line of Effect
Tactical Objective

Test Readiness Level
Tactical Tasks

Tactical Task Line of Effect
Tactical Task Objectives

10 Tactics, Techniques and
Procedures

Warfighter Analysis of
Innovative Technologies and
Concepts workshop

Next-Generation Assessment
Environment
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APPENDIX A

OEAVT CONCEPT MAPS AND CRITICAL DECISION SPREADSHEETS
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*Space Analyst

*Doctrine Strat Expert

*IW Analyst

*Collections Manager

OO WMWCW~+~0CO0=TY® ~+929 07

Requirements

*The system shall aid in determining if weather, terrain,
and/or air spaces current/future will affect plan
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Critical
Cue and/or
Factors

Critical : Communicate

Decisions Rl with Requirements

R
e
f

e
r

e
n
c
e

w0~ - m

® 200
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*Interpret information from
collections manager

*Accomplishment
status of each TO

*Accomplishment
status of each TT

*DMPI status

*SORTI Status

A P
pr:;reesss *Mission *Deterr_nlne if L L .
3 toward *WOE failures / _tac_tlcal ) Assess status *The system_ sh_aII aid in determlnlng if tactical
tactical successes obJectlv_es will objectives will be achieved
o be achieved
objectives

*Actual vs planned

*Resources
available/not
available

*Objectives

*Desired effects
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Critical
Cue and/or
Factors

Critical : Communicate

Decisions Rl with Requirements

®POS®-® =D

w0~ - m

® 200

D
a
t

a
P
r

0
o
u

8
t

s
u
s
€
d

*Mission
successes/failures
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Critical
Cue and/or
Factors

Critical : Communicate

Decisions Rl with Requirements
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CPDNVE VW ~~0CQO0 =T~ T

*Accomplishment .
*Assess accomplishment of each

00
status of each OO

*Merge information to address

*Command questions relevant to achievement
objectives and of JFACC objectives
intent
Ar\sssessss *Mission *Determine if
prog d . fail / operational *Provide evidence to other strat *The system shall aid in determining if operational
4 towar *Desired and ailures biecti ill b biecti il b hieved
- objectives wil team members objectives will be achieve
operational expected effects successes be achieved
objectives
N ) *Assess extent to which ongoing
Enemy actions, ops are achieving command
plans and objectives and intent

capabilities

*Evaluate ops effectiveness on

*Aggregated DMPI enemy action and capability
and SORTI status
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Critical
Reference # Cue
Code

Data
Products
used

Critical Decisions Actions GG Tools Comm!.mlcate
and/or Errors used with
Factors

Comments

RECTIIEINENS

*Decide when measures
need to be updated or

*The system shall have
access to Objectives

*The system shall have
access to Tasks

changed *JFACC
Updatef/tailor guidance
performance *The system shall have
measures to *Determine how to *Update / access to ATO
AFOTTP 1 assess JFACC *Objectives change them tailor *ATO
objectives and measure
tasks unique to .
The system shall allow
the relevant ATO *Determine if the *MOE, MOP, have access to all
measures or the Sis measures associated
objectives need to be with tasks and objectives
changed
*The system shall allow
changes to be made to
measures
*Decide when measures
need to be updated or
changed
Updat'eltallor *The system shall
effectiveness rovide the capability to
measures to *Determine how to \Eiew IJFACC og'ectives
AFOTTP 2 assess JFACC *Objectives change them ) '

objectives and
tasks unique to
the relevant ATO

*Determine if the
measures or the
objectives need to be
changed

tasks, and their
associated measures,
and the AOD all at once
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"IRR"

*Know where
information is
located

Critical
Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

Commu
nicate
with

Requirements

*The system shall provide a way to

*Source The receive combat assessment
*Determine Not . biggest information
N ot receive problems
) Know source N usefulness of *Read reports report are
Acquire CA of information *Timing report *Web *Intel re
information Imager r;(;e:‘v;r:g *The system shall provide a way to
when “c 10 oth “Not . gery and request information
needed *Know time of *Accuracy *Determine if report Om?:;;?)nz other repc?rt riﬁct‘ierlr\{;y *Network *Components receiving
information lines up with other itina
report manner timely *The system shall provide a way to
*Reliability manner "alert" people th_alt anew report is
*Know what available
mission CA is
for
*ATO mission
identifiers
*Targets
attacked
(DMPIs) *Determine impact *BDA
C/S?I:redzeb *Reason why succ?efsrgllfsasi:ﬁre for *The system shall aid in correlating
nputs by mission failed N CA inputs to the mission
mission the upcoming *MISREP
rAssets mission Summaries
assigned to

dynamic targets

*Sortie status
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"IRR"

*Mission
successes

*Mission
failures

*Reasons why
missions failed

Critical
Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

Tools
used

Commu
nicate
with

Requirements

Interpret CA
from ISR

*Emerging
Opportunities

*OGA analysis

*Sortie/DMPI
Status

*Mission
successes

*Mission
failures

*Reasons why
mission failed

*DMPI Success
/ Failures

*Explanations
of missions

*Determine if a re-
roll is needed

*Determine if
mission was a
success/failure

*Determine if a
modification to the
plan is needed

*Make
recommendations

*ISR reports

*The system shall provide access to
ISR data (summaries)

*The system shall provide a way to
compare data and rate it accordingly
to usefulness
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Correlate
CA results
with TT, TO

and OO

"IRR"

*Objectives

*WOE

*Priorities

*Mission
successf/failures

Critical

Cue and/or

Factors

*CA doesn't
correlate with
other data

*CA indicates
effects are not
being achieved

Critical
Decisions

*Determine if
objectives are
being met

*Determine if WOE
should be
maintained or
changed

*Determine if data
correlates or
contradicts one
another

*Determine if we
are maintaining
priorities

*Determine if a
modification to the
plan is needed

Actions

*Make
recommendations

Commu
nicate
with

Common Tools
Errors used

*ISR reports

*QOther
summaries

Requirements

*The system shall aid in correlating
CA results with TT, TO, and OO

*The system shall aid in determining
if objectives are being met

*The system shall aid in determining
if WOE should be maintained or
changed

*The system shall aid in determining
if data correlates or contradicts one
another

*The system shall aid in determining
if we are maintaining priorities

*The system shall aid in determining
if a modification to the plan is
needed
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Critical Commu

"IRR" Cue and/or Cr!t|pal Actions SOy UomE nicate Requirements
Decisions Errors used .
Factors with

R
e
f

€
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€
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c
€
C
0
d
€

*Plan
should be
maintained or
AWOE *Time changed *The system shall display where you
are actually compared to plan
Assess
Degree of - AWOE *Determine if a
progress Tlmﬁo(jg)), and modlflc_atlon to the LIMFACS *The system shall aid in determining
u_)wa_rd plan is needed if objectives are being met
objectives
*Actual vs
Planned

*Where you are

actuall i
compare?:ll to are ahe?d/behlnd if WOE should be maintained or
plan pan changed

*Determine if
objectives are
being met

*Determine if WOE

*Determine if you

*Determine if
another day needs
to be added to
achieve objectives

*The system shall display progress
towards objectives

*The system shall display the Plan

*The system shall display the WOE

*The system shall display the Time
(day and hours)

*The system shall aid in determining

*The system shall aid in determining
if a modification to the plan is
needed

*The system shall aid in determining
if you are ahead/behind plan

*The system shall aid in determining
if another day needs to be added to
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Critical . Commu
" " Critical . Common Tools . .
IRR Cue and/or . Actions nicate Requirements
Decisions Errors used .
Factors with
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achieve objectives
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"IRR"

Critical

Cue and/or

Factors

Critical
Decisions

Common
Errors

Requirements

*The system shall provide a way to
N o derive unintended and intended
Determine if effects from CA results
effects are being
achieved
Derive *Adversary *The system shall aid in determining
i behaviors if effects are being achieved
|ntg:ged *Knox/ \évhe;ft the *Determine what is *Request more 9
intended effects i
7 unintended are causing the effect intel data
effects from *System *The system shall aid in determining
CA results behaviors ) what is causing the effect
*Determine how
the effect is being
achieved and how
long it will last *The system shall aid in determining
how the effect is being achieved and
how long it will last
*BDA
*MEA
*The system shall provide a
Monitor CA *Know what to *Alert that *Determine what *Not knowing capability to monitor CA channels
8 information monitor something new objective the report *Read summary that something *MA
channels is available summarizes new is available
*The system shall organize data
*INTS
*SITREPS

A-26



MM1,
Reg

Blue COA war
gamed against
Red COA

Critical
Cue and/or
Factors

*completeness

*Feasibility

*Probability of
friendly losses

*Time to attain
objectives and
desired effects

*Collateral
damage

Critical Decisions

*Form their
recommendation to the
commander on which
COA option to adopt

*Do the assumptions have
any impact on attaining
the desired effects?

*If | achieve the desired
effect, how will the enemy
respond?

*How likely is this
reaction?

*How will | know?

*Will it add to or subtract
from my objective?

Actions

*May modify COA

*Consider all facts and
assumptions of the
estimate and their

possible effect on the
action

*Consider conflict
termination issues.
Think through own
action, adversary
reaction, and
counteraction.

*Assess the likelihood
of achieving objectives
and desired effects
given likely enemy
reactions (Look at the
World through the
eyes of the adversary)

OSHFSO 0 —35C 3300

D
a
t

a

w+ocoo -~ T

oo wCc

Requirements

*The system shall provide the capability to wargame
OAs

*The system shall provide a basic framework for the
development of the COAs

*The system shall "play" the outcome of COAs

*The system shall identify weaknesses in the COA

*The system shall display friendly losses

*The system shall display both desired effects and
undesired effects

*The system shall display collateral damages based
on COAs

*The system shall display options to let user choose
the best COAs
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Common

Requirements
Errors q
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*If unintended effects
occur, how might the *The system shall provide a reporting mechanism

enemy respond?

*The system shall allow modifications to COAs

*How likely is this
reaction, given the
unintended effects?

*How will | know?

*How will allies/coalition
partners respond?

*Why do | believe all of

the above?
When COA are *Determine if calculation
modified, *Significance of indicates COA needs to
recalculates the changes be changed
probability of *The system shall recalculate the probability of
MM1, 2 attaining *know how to *Recommend changes attaining commanders intent was well as the
REg commanders modify COA *How changes *Determine how and that enhance the COA changes in the criteria values when COAs are
intent as well as affect the COA where COA needs to be modified
the changes in in regards to modified
the criteria intent
values

*Determine if COA needs
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Critical
Cue and/or
Factors

Critical Decisions

to be thrown out

Actions

Common
Errors
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Requirements

Create sequel
plans that allow
friendly forces

*The system shall allow the creation of sequel plans

Reg to capitalize on that allow friendly forces to capitalize on
achievement of achievement of objectives and desired effects
objectives and
desired effects

*The system shall support and aid in the
*History of assessment of the likelihood of Undesired Effects
adversary *Recommend changes occurring given the likely enemy reactions
that mitigate the risk of
" ’ - ]
Assess the . How might the enemy act causing undesired *Not get data . ) )
ASS Adversary to produce Undesired effects on adversar The system shall provide the history of adversary
"l‘jeZhOF’d gf allies Effects? Y
ndesire .
Reg Effects Adver_sary . - ) .
occurring given behaviors *Create basic branch Not " " *The system shall provide information concerning
’ ot "catch” an h
the likely enemy *Adversary *Have | considered the plans that address unintended the adversary allies
reactions capabilities consequences of all enemy reactions and effect
known Undesired Effects? mitigate risks of
ur:jlmgnddedﬁan? *The system shall provide information concerning
*Adversaries undesired eflects adversary capabilities
intent

*The system shall provide information concerning
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adversaries intent

*The system shall aid in determining how might the
enemy act to produce Undesired Effects.

*the system shall aid in considering the
consequences of all known Undesired Effects.
*The system shall recommend changes that mitigate
the risk of causing undesired effects

*The system shall create basic branch plans that
address enemy reactions and mitigate risks of
unintended and undesired effects
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Factors

Common

Requirements
Errors q
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*COA

*Desired effects

*The system shall aid in the visualization on how
operations will unfold based on the selected COA

*Undesired *Determine if COA path is
effects correct
*The system shall aid in determining if COA path is
Intenti Determine if COA path correct
*Intentions *Determine if COA pal *Play COA out from
Visualize how needs to modified )sltan to end
operations will *What part of . . L
MM1 5 unfold based on *History of COA is not The system Sh,?(!:(ﬂ |tr[1) crjr%zfrgzmg if COA path
the selected adversary working *Determine if COA will “Evaluate steps within
COA accomplish mission he CO?A
* *The system shall aid in determining if COA will
‘Adversary ) accomplish mission
allies *Determine
undesired/desired effects
along pathwa
. 9P Y *The system shall aid in determining
Adversary undesired/desired effects along pathway
capabilities
*Adversaries
intent
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Cue and/or
Factors

Critical Decisions

Actions

Common
Errors
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Requirements

*Commanders
Intent
*Determine if COAs have . L .
The system shall aid in the comparison of COA
measureme"nts that can *Develop COAs options to commanders intent to ensure intent is
Ensure COA *Timing be collected that do not have being met
AFOTTP options attain measurements
commanders that can be
intent * i athered for
*Deadlines D;f;?;:g;igﬁi r:seet gssessment *The system shall aid in determining if COAs are
timing) measurable for assessment
*Resources
*Desired effects
*The system shall provide access to archival data
*Timi * concerning past mission
Timing *Determine the need to glrg;ii?/rézwe:(ri];t 9P
search for archives
e *History of . .
Use previously *Prediction of artifacts *Search for archives otk The system shall grrg\éliezsa way to search for
Re developed r:;;:gzs *Determine which wh’i?; tg?;’: d
9 items for archives are useful archives
analysis *Successful / *Evaluate archives . )
*
Uninended failures The system shall provide a way to archive data
nintende . .
effects Deterrmr:zgc;mg; search *Not able to find
archives *The system shall provide tips on how to search for

*Rationale for
decisions made

archives
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Cue and/or  Critical Decisions Actions
Factors

Common

Requirements
Errors q
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*The system shall aid in building a timeline to
identify when certain objectives are projected to
occur
*Determine when events
should occur
Build a timeline *The system shall plot and aid in determining when
to |dent|fy_ when _ events should occur
Reg 8 certain *Determine when events
objectives are should be complete
projected to L o
occur *The system shall plot and aid in determining when
. events should be complete
*Determine what events
precede others
*The system shall plot and aid in determining what
events precede others
Identify
advantages and
Reg 9 disadvantages *The system shall aid in identifying advantages and
of each COA disadvantages of each COA based on wargaming
based on
wargaming
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Critical
Cue and/or
Factors

Critical Decisions

Actions

*Modify each COA
based on enemy’s
most likely and most
dangerous reactions
based on
recommendations,
sequel and branch
plans

*Validate FrOB based
on COA wargaming--if

Common
Errors
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Requirements

*The system shall allow refinement of each COA

*The system shall allow to modification of COAs

*The system shall aid in developing enemy’s most
likely and most dangerous reactions based on
recommendations, sequel and branch plans

Refine each better results could be
COA based on achieved with a L o
Reg 10 COA different force mix, *The system shall aid in validating FrOB based on
wargaming recommend such a COA wargaming
FrOB.
*The system shall recommend a different force mix.
*Rank resources
according to expected
_ contributions of *The system shall aid in and allow the ranking of
friendly and adversary resources according to expected contributions of
forces to achieving friendly and adversary forces to achieving desired
desired effects with effects
less risk of failure or
greater probability of
success
Build a timeline L . - . y
AFOTTP 1 to identify when *The system shall aid in build a timeline to identify

certain tasks
(actions) are
projected to

when certain tasks (actions) are projected to occur
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Critical
Cue and/or  Critical Decisions Actions
Factors

Common
Errors
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Requirements

Build a timeline
to identify when

*the system shall aid in building a timeline to identify

AFOTTP 12 certain effects) A A
are projected to when certain effects) are projected to occur
occur
*Desired effects
*Timing
*Prediction of
Develop a e”‘im)’
linkage to reactions * o o
AFOTTP 13 support a timely The system shall aid in developing linkage(s) to

and accurate
analysis

*Unintended
effects
*Rationale for
decisions made

*Timeline when
objectives,
tasks, and

effects will take

support a timely and accurate analysis
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place

A-36



Critical Cue
and/or
Factors

Critical
Decisions

Actions

Requirements

*The system shall allow access

Receive JFACC
AFOTTP guidance and f S
objectives to guidance and objectives
I *Adversary
*Objectives >
Develo ) behavior *The system shall provide the
AFOTTP uidancpe ability to develop guidance and
9 N ired eff objectives
Desired effects *Friendly resources
*Determine and *The system shall allow
develop *Attend N
objectives that meeting *Whiteboard generation of Tos
*Objectives will satisfy
;_ver_all *Other *The system shall provide a
objectives *Brai *
AFOTTP Develop TO J Brainstorm Paper AOC template to develop Tos
» divisions
*Desired effects
*Determine how *Develop “Word SW . )
many objectives TO The system shall p_row_de a way
are needed to save the objectives
N o *The system shall allow
I Determine if generation of MOEs
Objectives measures are
collectable
Develop MOEs fMac *Evaluate *The system shall provide a way
AFOTTP for each TO Desired effects “Determine if measures to save MOEs
etermine i
measures are
*TO "good” )
measures *The system shall provide a way
to access old MOEs
*Determine and *The system shall allow
develop *Attend .
*Objectives objectives that meeting *Whiteboard generation of Oos
will satisfy
overall *Othi .
AFOTTP Develop OO *Desired effects objectives *Brainstorm “Paper A(tjcer *The system shall provide a
P P divisi template to develop Oos
Ivisions
*Guidance *Determine how *Develop “Word SW )
many objectives 00 *The system shall provide a way
are needed to save the objectives
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*Objectives

Critical Cue
and/or
Factors

Critical
Decisions

*Determine if

Actions

Requirements

*The system shall allow
generation of Sis

Develop Sl's for fMac the Sis are *Evaluate *The system shall provide a way
AFOTTP each 0O Desired effects "good" Sis to save Sis
indicators
*
00 *The system shall provide a way
to access old Sis
*Objectives *Determine if
t:zr]ise‘\’,"gl *The system shall allow
e eneration of TTs
*Desired effects objective s
*Adversary *Develop “PB
behaviors o tasks *Whiteboard *The system shall allow access
*Resources *Determine risk Y to TPFDD
available with tasks *
Other | insUM /
AFOTTP Develop TT *Adversary *Brainstorm *Paper AOC DISUM
. resources *Detarmine how divisions *The system shall allow access
Adversary ! to Adversary system information
system effective tasks . (IPB, DISUM, INSUM)
information . will be Attend "Word Sw *TPFDD ' ’
*Adversary intent meeting
- *Determine *The system shall provide a
Friendly ! summary of friendly forces
system amount of time
information tasks will take
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*Objectives

*Desired effects

Critical Cue
and/or
Factors

*Friendly intent

Critical
Decisions

*Determine if
measures can
be collected

Actions

Requirements

*The system shall allow
generation of MOPs

*The system shall aid in
determining if measures can be

*Develop
*
COA *Determine it measures collected
AFOTTP D?gfg)d’:ﬂ ‘(I')'Il') s *Friendly resources meﬁ;gg%s; are
*Resources *Evaluate *The system shall aid in
Available determining if measures are
“Time measures "good"
*Determine how
long it will take
*Intent to collect .
measures *The system shall aid in
determining how long it will take
“Tactical tasks to collect measures
*The system shall allow
comparison of multiple COAs
*The system shall aid in
o *Adversary *Determine determining which COA will best
Objectives behaviors which COA will achieve objectives
best_ ac_hleve *Compare
coa objectives COA
- . .
AFOTTP comparison and Desired effects *Adversary The system sh_aII aid in
i determining which COA
selection resources . .
*Determine *Rank CO produces less risk
*Adversary which COA Ran A
systems . ) produces less
Adversary intent risk *the system shall allow the

comparison of COA

*The system shall allow the
ranking of COA
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Evaluate COA

*Objectives

*Desired effects

Critical Cue
and/or
Factors

Critical
Decisions

Actions

Requirements

*The system shall provide

AFOTTP 10 analysis / various methods to analyze
wargaming multiple COAs
*Adversary
systems
*Objectives
Operational fMac *The system shall allow
Reg 11 objectives are Desired effects operational objectives to be
prioritized prioritized
*Adversary
systems
*Objectives
Operational fMac *The system shall allow
Reg 12 objectives are Desired effects operational objectives to be
sequenced sequenced
*Adversary
systems
*Objectives
Operational fMac *The system shall allow
Reg 13 objectives are Desired effects Operational objectives to be
phased phased

*Adversary
systems
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*Objectives

*Desired effects

Critical Cue
and/or
Factors

Critical
Decisions

Actions

Requirements

%%.eéi:;sggl *The system shall allow
Reg 14 bl *TPFDD Operational objectives weight of
weight of effort *Adversary effort to be determined
determined systems
*Resources
available
*Objectives
TO are *Desired effects *The system shall allow TO to be
Reg 15 A S
prioritized prioritized
*Adversary
systems
*Objectives
Re 16 TO are *Desired effects *The system shall allow TO to be
9 sequenced sequenced
*Adversary
systems
*Objectives
*Desi *
Reg 17 TO are phased Desired effects The system shall allow TO to be

*Adversary
systems

phased
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*Objectives

*Desired effects

Critical Cue
and/or
Factors

Critical
Decisions

Actions

Requirements

Re 18 7o \gf?(l)?*:“ o *TPFDD *The system shall allow TO
’ determined *Adversary weight of effort to be determined
systems
*Resources
available
*Objectives
Re 19 TT are *Desired effects *The system shall allow TT to be
9 prioritized prioritized
*Adversary
systems
*Objectives
Re 20 TT are *Desired effects *The system shall allow TT to be
9 sequenced sequenced
*Adversary
systems
*Objectives
Reg 21 TT are phased *Desired effects *The system shall allow TT to be

*Adversary
systems

phased
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Reg

22

TT weight of
effort
determined

*Objectives

*Desired effects

*Adversary
systems

*Resources
available

Critical Cue
and/or
Factors

Critical
Decisions

Actions

*TPFDD

Requirements

*The system shall allow TT
weight of effort to be determined
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23

Determine
desired effects

*Priority of
effects

*Sequencing of
effects

*Weight of effort

*Duration of
effect

*The location of
where effects
needs to take

place

Critical Cue
and/or
Factors

*Timing aspect of
attaining the effects

*Priority of effects

*Sequencing of
effects

*Weight of effort

*Duration required
of effect

*Place of effect

Critical
Decisions

*Why do |
believe the
actions taken
will result in the
desired effects?

*Likelihood
effects will
attain
Objectives
(Why do |
believe this?)

*How will |
know when
effects are
achieved
(MOE)

*What reaction

do | expect from

the enemy and
why

*What
Indicators will
identify success
or failure in
attaining the
effect(s)

*Why do |
believe all of
the above
(rationale)

Actions

*Timing
aspect of
attaining
desired
effects is
provided by
focusing the
prioritization,
sequencing,
phasing,
and weight
of effort,
such as to
attain them
at the time,
place and
duration
required

Requirements

*The system shall display the
priority of effects

*The system shall display the
sequencing of effects

*They system shall display the
Weight of effort

*The system shall display the
duration of effect

*The system shall display the
location of where effects needs
to take place
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Critical Cue
and/or
Factors

Critical
Decisions

*Likelihood of
them occurring

Actions

Requirements

and why
*
*Priority of J'L'Epcig(‘]?:ré
effects Obijectives
(positive and
negative)
*Sequencing of
effects
*If negative *Intel
Determine impacts how *Not data
otential *Weight of effort “Timing aspect of can they be receive *The system shall aid in
Reg 24 P ming asp avoided data in determining potential unintended
unintended attaining the effects timely “oth ffocts
effects Other
*Duration of manner mission
effect *How will | reports
know if/when
unintended
*The location of effe_;:r:s ohcctur
where effects ;Nld Wl &
needs to take ndicators
place
*What risk is
associated with
the unintended
effects? Is it
acceptable?
_— Criteria
*Objectives usually will
be
determined
*Desired effects JFAb)(/: gwb .
, bu
Reg 25 c[())?;;;n:ilslen sucgrggﬁt:d *The system shall aid in
criteria *Adversary include risk determining comparison criteria
systems (of success
and of
failure),
*Resources timeliness,
available and
operability
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Rate each COA

Critical Cue
and/or
Factors

Critical
Decisions

*Determine if

Actions

Requirements

*The system shall allow the

Reg 26 against criteria *Criteria COA meets ability to rate each COA against
9 criteria the criteria
*|s there any
reason why |
should choose
*Criteria a Iovcvg;rf ted
Recommend *The system shall allow the
Reg 27 highest rated *Objectives ability to recommend the highest
COA rated COA
If so, there may
*Desired effects c;)ni[?;?iznr)n
criteria that
should be
considered.
*Criteria
*Objectives
Refine COA
Re 28 ngséeg /;EC *Desired effects *Determine how *Modify *The system shall provide the
9 decisi to modify COA COA ability to modify COA
ecision and
guidance
*COA
*Adversary
systems
*COA adequacy
Aid in the *Forces « .
h The system shall provide the
29 development of required -
the STTM ability to develop the STTM
*Risk
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Critical Cue
and/or
Factors

Critical
Decisions

Actions Requirements

*Time

*Completeness

*Feasibility

*Probability
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*Objectives
*Desired effects *Adversary
behavior *Determine if sequence of
Plan or sequence . ac;g;;xlloigf;c[w/:ly *The system shall provide a plan or sequence of actions
of action is how ‘Adversary “Ad needed to achieve the goal
MM1 1 the goal or systems ir\1,teer:? ry *Modify plan
objective is going Determine if an * .
to be accomplish *Determine if an "even . ) '
p “Friendly needs to be modified to The system shall provide a way to modify plan
systems *Adversary better achieve objectives
resources
*Resources
available
*COG Critical
capabilities . . . .
*The system shall provide the ability to analyze and identify
friendly COGs
*COG Critical
requirements X . . . "
*The system shall provide the ability to identify COG Critical
Anal " capabilities
nalyze an . L .
Reg | 2| identify friendly *COG Critical Determine It COB s
COGs Vulnerabilities Y _ . "
*The system shall provide the ability to identify COG Critical
requirements
*Fielded forces
*The system shall provide the ability to identify COG Critical
Vulnerabilities
*Infrastructures
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Reg

Develop Effects
(desired and
undesired)

*Desired effects

*Adversary
systems

*Friendly
systems

*Resources
available

*How will these effects
support attaining the
objectives?

*How will I know these
effects have been
achieved?

*Why do | believe these
effects will occur?

*Will these other effects
add to or subtract from

desired effects
attaining the
objective. This
requires an
understanding of
the cause and
effect relationship.

*Recommend
success indicators
(MOEsS) that will
aid in assessment
of desired effects
(ISR Strategy and
planning—third
pillar of PBA)

CcC D
R [0} a
2 m t
f m a
z ] P
r n r
- i (o]
e Critical cll 4
n # Cue and/or  Critical Decisions Actions al o Requirements
c Factors t =
e
e t
€ S
(0]
w u
o} .
e | S
t e
h d
*Moral
*Political
*Why do | believe these *The system shall provide the capability to assess the likelihood
o effects will attain the *Assess the of the desired effects attaining the objective.
*Objectives operational objectives likelinood of the

*The system shall provide the capability to recommend success
indicators (MOEs) that will aid in assessment of desired effects
(ISR Strategy and planning—third pillar of PBA)

*The system shall provide the capability to Determine potential
unintended effects

*The system shall provide the capability to Assess the likelihood
of all unintended effects occurring? Assess the impact, or value,
of the unintended effects with respect to the JFACC's and the
JFC's objectives

*The system shall provide the capability to Recommend
indicators that will aid in nent of unintended effects (ISR
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Critical
Cue and/or
Factors

Critical Decisions

accomplishing the
objectives?

*How can | avoid
undesired effects?

Can | modify the action or
take some other action in
addition to the original
action?

*How will | know when
unintended effects have
occurred?

*Why do | believe these
effects will attain the
tactical objectives?

*How will the actions
support achieving these
effects?

Actions

*Determine
potential
unintended effects

*Assess the
likelihood of all
unintended effects
occurring?

Assess the
impact, or value,
of the unintended

effects with

respect to the
JFACC's and the
JFC's objectives

*In cases where
the impact is
counterproductive,
recommend
actions that might
mitigate the risk of
undesired effects

*Recommend
indicators that will

C
(o}
m
m
u
n
i
c
a
t
e

STl

OOV W —~0CQO0 =T —+—2 0O

W *>Sm3300

Requirements

Strategy and planning—third pillar of PBA)

*The system shall provide the capability to Determine the
tactical objectives that will accomplish operational objectives.
Determine desired effects (direct and indirect) that will achieve

objectives

*The system shall provide the capability to Assess the likelihood
of the desired effects attaining the objective. This requires an
understanding of the cause and effect relationship (causal
linkage)

*The system shall provide the capability to Determine
supporting actions/tasks

*The system shall provide the capability to Refine COAs based
on priority, sequence, phasing, weight of effort, and matched
resources

*The system shall provide the capability to Ensure Phases (and

objectives) support JFC phasing, objectives, and end state

*The system shall provide the capability to Sequence Tasks
(Actions) to accomplish objectives and to
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Critical
Cue and/or  Critical Decisions Actions
Factors

Requirements

H*
® "m0 53300

R
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aid in assessment

of unintended *The system shall provide the capability to Identify risk areas for
effects (ISR each COA

Strategy and

planning—third

pillar of PBA)

*Determine the
tactical objectives
that will
accomplish
operational
objectives.
Determine desired
effects (direct and
indirect) that will
achieve objectives

*Assess the
likelihood of the
desired effects

attaining the
objective. This

requires an
understanding of
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Critical
Cue and/or
Factors

Critical Decisions

Actions

the cause and
effect relationship
(causal linkage)

*Determine
supporting
actions/tasks

*Refine COAs
based on priority,
sequence,
phasing, weight of
effort, and
matched
resources

*Ensure Phases
(and objectives)
support JFC
phasing,
objectives, and
end state

*Sequence Tasks
(Actions) to
accomplish

objectives and to

*Identify risk areas

® "m0 53300

o~ T =

Requirements

OOV W —~0CQO0 =T —+—2 0O
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Requirements
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Critical Decisions

Critical
Cue and/or

FH*

X o+ o0os=-=0coovOooo

for each COA
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*JFACC objectives

*JFACC tasks

Critical
Cue and/or
Factors

Critical
Decisions

Actions
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Requirements

Develop air
and space *Resources that
assessmefnt will perform . ) «Devel
AEOTTP m:sa SS : sf.sn gor missions ele"?:gr?[ eve u?gnt *The system shall support in developing assessment measures for
JFACC measures measures missions
objectives and )
tasks during *Adversary history
execution
*Desired effects
*Undesired effects
*COA
*Area
surroundings
* ; .
What, where Resources being *Determine the *The system shall aid in the prediction of events that may occur during a
" ’ used g effectiveness of the COA (pl 1)
how joint force Buildings N play ou
will affect the located in COA in terms of
MM1 enemy or the space specified measures
situation at *Adversary that meet the . ) ) )
capabilities objectives and The system shall provide a graphical representation of the area
hand p guidance *The system shall have access to adversary data
*Other
. environmental
‘Adversary features in area
intentions
Determine end *Desired effects *Determine which
MM1 state ---what is COA will best *The system shall provide a means to input end states and aid in the
to be accomplish the end development of COAS to achieve end state
state

accomplished,

*Undesired effects
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Determine the

Critical
Cue and/
Factors

Critical
Decisions

Actions

C
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n
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Requirements

purpose or
rational *Determine what *The system shall provide access to or a way to input the purpose or
MM1 Ny . . X .
provide why rational/goal is rational as to why the goal is sought
the goal is
sought
Determine the
plan or *Adversar *The system shall provide visually, a plan or sequence of actions on how
sequence of systemsy *Weather *Determine the the goal or objective is going to be accomplished
actions of how sequence of *Develop
MM1 N 3
the goal or actions to achieve plan(s)
objective is ) *Geograph goal *The system shall provide access to environmental information such as
going to be *Friendly systems graphy 4 P weather.
accomplished
*Resources
Specify th available “Determine th “Allocat *Not
pecify the etermine the ocate - . . .
MM1 resources for "hest" resource for resources to . hdaz\;tid TPEID The system shall display a Ilsnnqrgf':algllable resources for the plan (e.g.
the plan a particular task tasks P
*SPINS or other TPFID
rules
*Determine the
types of
4*;I'ypestlof *Time in;ormation needted
information or assessment,
o available and when the *The system shall aid in determining what info is required to support OA
Determine info information is *Request for
required to *Accuracy needed information
support OA
PP *Who" and "how" *The system shall allow the user to request information
will the information I
be gathered Reliability *Determine who to

ask for the
information needed
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*Mission
*COMMS
*Need to know *Location of (pr:gge, *The system shall provide access to mission
] who (positions) méerr?kr)rt]ers “Decide on phone)
Idoingfge\gqg Sée r:f gfe dotuor priorities of *Contact team *Not contact or “Or
c)(/)mmunicate pteamy communication members to join know if a critical cha?t *The system shall provide a list of team members
ith o s with various communications team member “Email
w *Criticality Otf team members mal
communicati
» ]
Need to know ons The system shall provide a means to contact team members
how to get in *Chat
contact with
team members
“Need to know *Choose wrong *The system shall provide various communication pathways
what comms “Decide on comm mode for
are working/not . mission
working WO(:F 'Cn(?;rl: SIUS *The system shall provide ways to test comms
Choose proper *Various “Ch “Comm
communicatio comm oose a
n mode *Nehed"tg) knuow methods *Decide what comm thkgt is modes *The system shall provide a diagnosis of comms
the "best’ the best comm not working
comm mode for mode is for the properly
current job job *The system shall aid in the decision making of choosing a
comm mode for mission
*Choose a
*Need to know comm mode
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alternative
comm
pathways

Critical
Cue
and/or
Factors

Critical
Decisions

Actions

Common
Errors

that does not
work for every
team members

W ~*>S®3300

Requirements

*The system shall display various communication pathways

w

Ensure
communicatio
n pathway is

working

*Need to know
how to test
comms

*Need to know
procedures to
test COMMS

status

*Need to know
how to fix
comms if not
working
properly

*Noise / no
noise

*No
response

*Decide on best
method to test
comms

*Decide on best
method to fix
comms

*Fix comms

*Test comms

*Not test
properly

*Not know how
to fix

*Misdiagnose
the problem

*The system shall provide methods to test comms

*The system shall provide a diagnosis of problems with
comms

*The system shall provide checklists on how to fix problem
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Critical
Cue Critical . Common Tools
. Actions
and/or Decisions Errors used

Factors

Requirements

1+
W ~*>S®3300

R
e
f

e
r

€
n

c
€
Cc
0
d
e

*Need to know
if team
members are
"hooked" into
the correct
comm pathway
Ensure team *The system shall provide status of who is on-line
members are *No
4 B *Need to know
usgghjve;me who is part of response . '
P Y your team The system shall provide a team summary
*Need to know
who you need
to communicate
with
*Need to know .
what the next r-r:?/sZ?o(rf *Decide on best
best method for comm method
Ensure a communication
second comm is *Choosing bad - -
5 method is *Team «Decide f comm method *The system shall provide listings of various comm modes
chosen responsiven comm is
. ess to -
Need to articular working
ensure comm is pcomms properly
working
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*Need to know
how to set up
communication
pathway

*Need to know
how to alert

Critical
Cue
and/or
Factors

Critical
Decisions

Actions

Common
Errors

*Set comm
pathway up
wrong

W ~*>S®3300

Requirements

*The system shall enable users to set up comm pathways

Setup team members
6 | communicatio what the comm
n pathway pathway is *Not alert team *The system shall allow a alerts to let team members know
members what what the comms pathway being used is
pathway is
*Need to know
how to set up
comms so the
constant
comms can be
running
Coordinate
with team
(\3\?[:1 :gg'gg *Know available Communicate
7 how often data places to store the wrong *The system shall allow storage of information in a database
information information,

/ information
will be stored
or sent
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*Plan
oGt?Q:Sre;ﬁ d *Determine when a
recopmmendation *Unmeasurable maodification to the *Suggest changes Strat *The system shall provide a means to develop options to strat
S . COA plan needs to be with alternatives Team plans and compare courses
for strat division *Desired made
consideration effects
*Desired
effects
*Undesired
effects
Compare actual
to expected *Adversary *Determine if plan *Compare plan vs. | *The system shall allow the comparison of actual to expected
> ntel data i
results for behavior was successful actual events results for tactical tasks

tactical tasks

*Unintended
effects

*Mission
failures/succes
ses
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*Mission
*COA
*Desired
effects
*Determine what
) the shortfalls are *The system shall identify shortfalls in missions and plans
*Undesired *Adversary
effects behavior “Determi *Identify shortfalls
etermine a way - ) .
Identify reasons 10 overcome *The system shall support the decision making of overcoming the
4 ) shortfalls
for shortfalls *Unintended “Mission shortfalls Make
effects failures recommendation
reasonin * id i ining i ificati i
9 “Determine if a The system shall aid in deternrrggcljne%lf a modification to the plan is
*Adversary modification to the
behavior plan is needed
*Mission
successes/fail
ures
*WOE
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Assess
feasibility of
corrective
actions

*Resources
available

*Actual vs
Plan

*WOE for
each objective

*Time needed
for each
objective

*Priorities

Critical
Cue and/or
Factors

*WOE

*Time

Critical
Decisions

*Determine if
resources available
for corrective
actions

*Determine amount
of change to plan,
and what to
change

*Determine WOE
for each objective

*Determine the
time needed to
achieve each
objective

*Determine
priorities for next
day according to
actual vs planned

Actions

*Make
recommendation

So3300

w =0 = -m

SESO0O~20—3Cc 3300

TPFID

Requirements

*The system shall aid in and allow the assessment of the
feasibility of the corrective actions

*The system shall determine if resources are available for
corrective actions

*The system shall determine amount of change to plan, and what
to change

*The system shall determine the WOE for each objective

*The system shall determine the time needed to achieve each
objective

*The system shall determine the priorities for next day according
to actual vs planned
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Predict effects of
corrective
actions on
tactical and
operational
objectives

*Resources
available

*Actual vs
Plan

*WOE for
each objective

*Time needed
for each
objective

*Priorities

*Intended
effects

Critical
Cue and/or
Factors

*Adversary
systems

*Friendly
systems

Critical
Decisions

*Determine if
corrective actions
will produce
undesired effects
and desired effects

Actions

*"Play" out COA

So3300

w =0 = -m

SESO0O~20—3Cc 3300

TPFID

Requirements

*The system shall allow and aid in the prediction of effects of the
corrective actions on tactical and operational objectives

*The system shall allow and aid in the prediction of the effects that
the corrective actions on tactical and operational objectives will
have
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Rank potential
corrective
actions

*Intended
effects

*Objectives

*Priorities

*Adversary
and friendly
systems

*Resources
available

Critical
Cue and/or
Factors

*Environmental
conditions

*Adversaries
current status

*Risk

Critical
Decisions

*Determine which
plan will "best"
accomplish
objectives/effects

*Determine which
plan has less risk
associated with it

Actions

So3300

w =0 = -m

SESO0O~20—3Cc 3300

Requirements

*The system shall determine which plan will "best" accomplish
objectives/effects

*The system shall determine which plan has less risk associated
with it

Communicate
corrective
actions to plans
team

*Know who to
send
modifications
to

*Know proper
format of
recommendati
ons

*Know what
information to
put in report

*Know how to
send report
out

*Determine when
to give report

*Determine what
information to put
in the report

*Determine how
long the report
should take

*Communicate the
report

Power Point

*The system shall allow and aid in the selection of one or more
corrective actions

*The system shall provide a template for reports

*The system shall allow and aid in the communication of the
corrective actions to the plans team
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Identify
unanticipated
operational
limitations

*Resources
available

*Actual vs
Plan

*WOE for
each objective

*Time needed
for each
objective

*Priorities

*Intended
effects

Critical
Cue and/or
Factors

*Changes in
priorities

*Changes in
objectives WOE

*Changes in
resource
availability

Critical
Decisions

*Determine what
limitations will have
on achieving
overall effect

*Determine how to
overcome
limitations

Actions

So3300

w =0 = -m

SESO0O~20—3Cc 3300

Requirements

*The system shall aid in determining what limitations will have on
achieving overall effect

*The system shall aid in determining how to overcome limitations
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Critical
Cue and/or
Factors

Critical . Common .
. Actions Requirements
Decisions Errors

*The system shall provide the ability to develop an OA
plan

*The system shall provide the ability to compare and

Develop an evaluate the OA plan against the JAOP

overall
Operational
Assessment plan *The system shall provide the ability to evaluate OA in
AFOTTP 1 to evaluate both " - ;
8 real time. during execution
JAOP planning
and actual
execution of joint
air operations *The system shall provide the ability to modify the OA
plan in real time

*The system shall aid in the decision making of where
and how the plan should be modified

Build contact list

showing links and
impacts of specific *The system shall provide the capability to develop
AFOTTP 2 P ¢
key organizations team member list(s)
on the OA
process
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Plan includes:

*Evaluation of

JAOP planning
and execution
that includes

Critical
Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

uirements

multiple
sources
Develop an *Determine best *Develop plan
AFOTTP Operational *Collection collection *The system shall allow for the creation of an
Assessment plan strategies, and strategies for assessment plan
for the JAOC procedurés for mission(s) *Distribute plan
gathering and
exploiting
enemy
intelligence and
friendly
information
(ISR, 10, space,
operations,
logistics,
comms)
]
Integrate JFC and Jgfg?;ed]:(; ii?g *The system shall allow the integration of both JFC and
JFACC OAs JFACC OAs
the plan
*Determine
effectiveness
and efficiency *Air
Evaluate air, of plans Component
space, and 10 *Review and *The system shall allow for and support the evaluation
effectiveness and evaluate plans of air, space, and 10 effectiveness and efficiency
efficiency *Determine if *Space
changes need Component
to be made to
plans
Establish *Know who is *Experience of *Determine who *Strat Team *The system shall allow and support the capability to
relationships, part of the individuals is an integral . share information among team members
AFOTTP contacts to process team member Make contacts
integrate
functional JAOC *Individuals *The system shall allow and support the capability to
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Critical

Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

uirements

activities into OA *Know what knowledge of integrate data received from team members into the
process roles each mission overall OA plan
person plays
*Amount of time
*Know chain of in the area
command
Determine
AFOTTP 7 assessment *The system shall support and allow the development of
information assessment information requirements
requirements
Review:
*JAOP
*The system shall support evaluation of JFACC
objectives
*JFC Objectives *JAOP MAAP !
* i *The system shall allow access to JAOP, MAA, ATO,
Evaluate the *Resources ea?r?t::cﬂﬂgts MAAP *Not receive *ATO JIPTL, and OPLAN
effectiveness of available «Strength of effectiveness in data that is
AFOTTP 8 | JFACC objectives su gm supporting the needed to do
in supporting JFC pp pgveraﬁ *ATO an effective “Th . hal allow the ability t + the: JAOP
objectives il ’ evaluation *Weapon € system shall allow the ability to request the: ,
) *Credibility and campaign eeré)d MAA, ATO, JIPTL, and OPLAN
reliability of Source
hPIfOQUfCtS and *Weaponeered JIPTL
their information
Source JIPTL *The system shall aid in the decision making and
evaluation between product and objectives
*OPLAN
*OPLAN
Identify and
establish definitive
linkages to any
inltr;:flosr(r)rzﬁggrs] t(:]rat “Types of A/::Itr:;t”'s *Determine *Not identify or *The system shall support and aid in the identification
AFOTTP can support infoyr’r?nation available tg the which sources *Create/set up know that an and establishment of any definitive linkages to
combatpgnd available team directly / are important / linkages important link information or intel sources that can support combat
Operational indirectly not important exists and Operational Assessment functions within the JAOC
Assessment
functions within
the JAOC
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Critical
Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

uirements

N . “Not know if *The system shall allow for the refinement of standard
Know duties B operation procedures specific to individual duties and
and role is needed i
. responsibilities
responsibilities N .
associated with *Individual I:_)”e:]ermlng whg
Refine standard arole experience will be assigne: *Assi *Mi "
1 gn roles and Misassign . .
operation to what role responsibilities responsibility The system shall allow assignment of SOP to
1 procedures individuals
AFOTTP 0 . fspeuflc to_ *Know roles *Workload .
individual duties *Determine how . .
and needed for *Assign SOP to *Not assign a B !
a mission(s) many tasks to individuals responsibility The system shall allow assignment of roles and
responsibilities - give to one responsibilities to individuals
Time frame individual
*Know the SOP *
for each role Not gr('njo';/vsof all *The system shall aid in the identification of SOPs,
roles, and responsibilities
*Adversary
information
*Type of
m?{spsion *Determine
*Past mission critical *Not identify a
Determine information information information
1 information +Obiectives requirements requirement *The system shall allow input for and aid in the
AFOTTP 1 requirements ) determination of information requirements associated
associated with *Current with assessments
assessments mission - *Prioritize *Not receive
information Time frame to information information
achieve requirements
objectives
*Overall
objectives
*Know where
data may exist *Not have
Obiain infi i *Determine access to data
ain information .
1 . "best" type of . . *The system shall allow the team to obtain and request
AFOTTP 2| or |ntelg>Asupport “Know proper intel data to be Receive data ISRD information or intel
division to ask used *Data does not
for the various exist
types of data
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uirements

Critical "
Critical . Common
Cue and/or . . Actions
Decisions Errors
Factors

*During OIF, a
senior Operational
Assessment
analyst was
imbedded into the

JFC's Campaign

*The system shall allow the integration of the OA from
JFACC with its counterparts at the JFC level

Operations
Integrate OA from Assessment Board *Air
in the J8 staff. This reports
facilitated b

JFACC with its
counterparts at
the JFC level to

communication and

synchronization of
*The system shall aid in the assessment of the OA Plan

to ensure a cohesive picture between the campaign

1| ensure a cohesive
AFOTTP 3 picture between t
the campaign plan as?leismen
and the air and ﬂ?r%l:gr']eaﬁg *Space
space pomo_n of Reports plan and the air and space portion of that campaign
that campaign
*Integrate air and
space component
OA with JFC
counterparts
*Determine loss
*The system shall aid and support in determining loss
*Determine cost
*The system shall aid and support in determining cost
*Determine if
. *COAs COA is routine “Pert s /
- erform analysis
AFOTTP | |  Determine risk ornot evaluatior¥ *The system shall aid and support in determining if COA
is routine or not
*The system shall aid and support in ensuring that

*Desired effects
standards for routine events are adequate to provide an

*Ensure that
acceptable level of risk.

standards for

routine events
are adequate to
provide an
acceptable level
of risk.
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Critical
Cue and/or
Factors

Critical
Decisions

*Determine if

Actions

*Balancing risk vs

Common
Errors

uirements

%g.nescmzt benefits *The system shall allow and aid in the balancing of risk
*Risks ) vs benefits
*Objecti *Determine if sccssty sk *The system shall aid in and allow to eliminat
AFOTTP 1 Determine Jectives *Plan does not benefits UNNEcessary risks. *Underestimate € system Su:neiles?aar‘; ri:LSOW 0 eliminate
5 benefits of plan meet objectives outweigh risks risk .
*Know available *Reduce the
controls to . . magnitude of *The system shall aid in an allow to reduce the
; Determine e - > L N
reduce risk what factors mission essential magnitude of mission essential
risks by applying risks by applying controls
can be used to controls
control risk
*Evaluate roles and
responsibilities of
components,
. . coalition members, *The system shall allow for the evaluation of roles and
Determine and Fhe pIE responsibilities of components, coalition members, and
decision points agencies in the the DIE agencies in the EBA process
where the EBA process
commander is
required by the . . .
higher guidance “Eval *The system shall allow for the evaluation of intelligence
to formally Evaluate collection requirements
assess |nte|||ge_nce
progress and col_lectlon
> requirements )
consider *The system shall allow for the evaluation of battle
AFoTTP | 1| Reviewand refine adjusting the rhythm to track and continuously review the MOE and
6 plan plan MP

*Determine if
lack of effects
achievement is
due to
inappropriate
actions or
monitoring
wrong MOE

*Evaluate battle
rhythm to track and
continuously
review the MOE
and MP

*Evaluate
methodology to
examine areas of
progress, lack of
progress, and
causality

*The system shall allow for the evaluation of
methodology to examine areas of progress, lack of
progress, and causality

*The system shall for the evaluation of the methodology
to determine whether lack of effects achievement is due
to inappropriate actions or monitoring wrong MOE
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Critical
Cue and/or
Factors

Common
Errors

Critical

. Requirements
Decisions q

Actions

*Evaluate
methodology to
determine whether
lack of effects
achievement is due
to inappropriate
actions or
monitoring wrong

AFOTTP

ISRD provide
assessment of
IPB, adversary
COAs, COGs,
Targeting, and ISR
operations

*Adversary Activity

*Adversary status
in battlespace

*Analysis on how
ISR determined
strategic/operation
al advantage and
instantiate over the
adversary

*Level of success

achieved by the

ACF at acquiring,
defining, and

Critical
Cue and/or
Factors

*Adversary
strategy

*Adversary
intention

*Adversary
desired end
state

*Adversary
perception of
friendly

Critical
Decisions

*Are ACFs
predictions of
adversary behavior
valid?

*Are ISRD's (ACF's
and Targets/CA's)
estimate of
adversary COGs
still valid?

*Determine
effectiveness of the
ACF sections of
the JAOP, AOD,
RSTA Annex in
terms of objective

Provide
recommendations
to modify strategy

to better

accomplish

JFC/JFACC
objectives and
desired effects

Common
Errors

PowerPoint

ISRD-personnel
expertise

----ACF
Strategist

----Targets
strategist

----ISR ops
Strat

Data
Product
s used

*ACF
Operational
assessment

documents
(briefings,
reports)

Requirements

*The system shall provide access
to IPB assessment

*The system shall provide
adversary COAs
*The system shall provide access
to COG information

*The system shall provide
targeting information

*The system shall provide access
to ISR operations
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closing gaps in the
PB

Critical
Cue and/or
Factors

Vulnerabilities

*Adversary
intentions

Critical
Decisions

and task
accomplishment,
adherence or
divergence from
the established
plan, and optimum
use of available
resources

Actions

Common
Errors

Commu
nicate
with

Data
Product
s used

Requirements

*The system shall provide
information concerning adversary
activity

*The system shall provide
information on adversary status
in battlespace

*The system shall access to ACF
information

*The system shall provide
adversary intentions

*The system shall provide
adversary strategies

*The system shall provide
adversary end state

*The system shall provide
adversary "Cultural" information
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Critical
Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

Commu
nicate
with

Data
Product
s used

Requirements

*The system shall provide

access to CA

*The system shall provide access

to BDA
ISR uses
TS
iﬂtﬁ: *The system shall provide access
Targeting *Timeliness and *Not get *BDA link to MEA
specialist provides formatted CA *Review BDA/MEA . get. Targeting between
AFOTTP information in
targeting expertise ---BDA, MEA, MA summaries timely manner Strategist the CA
to the OA process (portions) 4 *MEA cell in *The system shall provide access
the ISRD to MA
and the
MA OAT
*The system shall provide
comms between OAT and
Targeting specialist
*The system shall provide
updates of status of CA, BDA,
MEA, and MA
*The system shall provide access
to JFC/JFACC objectives, and
*JFCIJFACC desired effects
Evaluate targeting Objectives ) D ) *Miss critical
strategy for *Desired effects etermine information
effectiveness in effec_tlveness of . . . *The system shall provide access
AFOTTP meeting “JEC/IFACC targeting st(rjategy *Evaluate targeting Targeting *Targeting to targeting strategy
. compared to strate Strategist strategy report
JFCIIFACC Desired Effects *Undesired T C?JF ACC 9y “Incorrectly 9 gy rep
objectives and effects guidance interpret
desired effects information

*Targeting strategy

*The system shall provide views
to compare objectives, and
desired effects to targeting

strategy
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Critical
Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

Commu
nicate
with

Data
Product
s used

Requirements

*JFC/JFACC
Objectives )
*The system shall provide the
Promulgate *Decide when *Not ensuring capability to develop a targeting
targeting strategy strategy is ready that OAT strategy
for effectiveness in *JFCIJFACC *Ways to « . .
N . Promulgate to requirements Targeting
AFOTTP meeting Desired Effects promulgate learl s ]
JECIIFACC strateqy proper teams are clearly trategist
objectives and *Decide who needs S'f%'ff«‘d an% *The system shall provide a
i to know understoo means to promulgate plan to
desired effects *Know who to p teamg p
promulgate
strategy to
*MA
Review BDAIMEA ISR uses
summaries to *Ensuring that
ensure BDA/MEA . . . BDA/MEA is *Ensure that . *The system shall provide the
AFOTTP is factored into MA, Target information factored into MA, BDA/MEA is ;ﬁg‘;ﬂ?sgt *BDA capability to compare BDA/MEA
future target target dev/nom and factored in 9 to MA to ensure accuracy
development / OA
nomination and OA *Operational MEA
Assessment
*The system shall provide the
capability to evaluate BDA for
effects
*Misinterpret
e . h ’
*Intended effects Mission failure information .
*The system shall provide data to
mission success, failures,
Evaluate BDA . . *Adversary . . *Not receive . shortcomings
AFOTTP results for Desired effects behavior uningﬁldeging]fs octs *Evaluate BDA data in timely ;targzt'?g BDA
unintended effects manner 9
N *The system shall provide access
Adversary *Adversary to adversary history, capabilities,
capabilities capabilities “Not receive resources, and intentions

data

*The system shall provide ways
to update team on status of BDA
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Critical L Commu Data
Cue and/or C”.“Fal Actions SRArl Taels nicate Product
Decisions Errors used

Factors with s used

Requirements

*QOperational level
objectives
*Mission success
*Actual effects
*Mission failures
*Resources
available “Th . hall id
’ N i . ) e system shall provide means
AFOTTP re’\élgrﬁen:gnzg%gis “Mission altjtgi:i"iz"r]\gelfdreed recomﬁiﬁ%aﬁon ;frgitl?s% to make a re-attack
shortcoming . 9 recommendation
*Timing
*Priorities _
*Undesired
effects
*Objectives
*Desired effects
ISR ops strat and
OAT work with ISR oo One
ops teams and . ategis
PED Management | *JAOC operations
i assessment
teeJTc;céc:gtsm *Determine what to “PED
AFOTTP N refine and how to
operations refine it Management
assessment and *JEACC ISR ’
cubsequant srategy
*ISR Ops
JFACC ISR Teams
strategy
*Results vs
planned
Assesses the
results of TPED *Mission
(Tasking, *Need to have accomplished *Determine what . *Incorrectly ISR Ops *The system shall provide access
AFOTTP Processing, TPED data Vs not TPED indicates Evaluate TPED evaluate Strategist TPED to TPED
Exploitation, and accomplished
Dissemination)
*Adversaries
behaviors
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Critical
Cue and/or
Factors

.. Commu
Cr{tlpal Actions L) nicate
Decisions Errors with

Data
Product
s used

Requirements

*ISR Strategy
*Mission
*The system shall provide access
*Determine what “Make to ISR strategy
AFOTTP é Refgfﬁ:ge ISR 00 Chz"tr("g:tf;t% make modifications to gr';tg‘;;
& ¥ ISR strategy ’ *The system shall allow
modifications to ISR strategy
*TO
*TT
*Platform
*
*Sensor Reds;wurr]ces
1 Measure mission *Crew N ISR Ops
AFOTTP 1| operational factors uigigﬁ;ﬁ: Strategist
*Link issues
*Effectiveness
*Target deck
satisfaction
*ISR Ops
Strategist
MOEs to *MOEs
1 determine if *The system shall provide access
AFOTTP | 5 | PIRs/ISR tasks are ACE to PIR/ISR tasking
being answered *PIR/ISR Tasks
*Targets
Strategist
Receive ISR input *BDA
to the OAT plan to
AFOTTP | 1| evaluate JaOP #ISR Reports ISR Ops
3 N Strategist
planning and N
execution Effects
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Critical
Cue and/or

Factors

Critical
Decisions

Actions

Common
Errors

Commu

nicate

Data

AFOTTP

AFOTTP

Evaluate the ISR
strategy for
effectiveness in
meeting overall
4 ISR requirements,
JFC/IFACC PIRs
and supporting
JFC/JFACC
strategy and plans

[N

Monitor the ISR

strategy for
effectiveness in
meeting overall

*Determine if ISR
strategy meets all
of the requirements

*Evaluate ISR
strategy

with

ISR Ops
Strategist

Product
s used

Requirements

*The system shall provide a
means to evaluate ISR strategy
by evaluating it against PIRs,
strategies, and plans

ISR requirements,
JFC/JFACC PIRs
and supporting
JFC/JFACC
strategy and plans

(S

*Objective

*Task

*Monitor ISR
strategy

ISR Ops
Strategist

*The system shall provide the
ability to monitor ISR objectives

AFOTTP

AFOTTP

Receive ISR report
on sections of the
JAOP and AOD
and RSTA Annex
effectiveness

o=

Receive ISR
operations
assessment
documentation

accomplishment

*Adherence

*Divergence from
the established
plan

*Optimum use of

available resources

*Receive report

*Receive report

ISR Ops
Strategist

*ISR Report

*The system shall provide access
to ISR report

ISR Ops
Strategist

*ISR
documentation

*The system shall provide access
to ISR documentation
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AFOTTP

@ -

Receive data from
operations and
operational results

*ISR platform
*Distributed PED
performance

*Problems and
limitations

*Collection
satisfaction for pre-
planned collection
decks

*Timeliness

*Operational
effectiveness/succ
ess of time
sensitive collection
re-taskings

Critical
Cue and/or
Factors

*Successes /
failures

*Effects
(desired,
undesired,
unanticipated)

Critical
Decisions

Actions

*Receive data

Common
Errors

Tools
used

*Not receive
data

Commu
nicate
with

ISR Ops
Strategist

Data
Product
s used

*SITREPS

*MISREPS

*Other reports

Requirements

*The system shall provide access
to multiple sources of reports

AFOTTP

Nelyo

Receive data if PIR
is answered

*If the PIR is
partially answered

*If the PIR is not
answered

*Rational for the
assessment

*What is the
recommendation to
best answer the
PIR

*Are their
associated ISR
task proving
effective

*Determine what
state PIR is in, is it
answered, not
answered......

*Evaluate PIR

ISR Ops
Strategist

*The system shall allow
evaluation of PIR

A-79




*Status: not

Critical
Cue and/or
Factors

Critical
Decisions

Actions

Common
Errors

Commu
nicate
with

Data
Product
s used

Requirements

*The system shall allow

started, in
progress, or
completed
*Determine if MOE
*
AFOTTP 2| Evaluate MOEs for Status of for has been met and *Evaluate MOE ISR OPS 3
0 ISR tasks . each MOE Strategist evaluation of MOEs
*Effectiveness of successful
the tasks: not
effective, partially
effective, or
effective
ISR uses
*Desired effects *IMINT
*Determine -
The system shall allow
AFOTTP i As'isrise'frggtr; of *Undesired effects afﬁumragryeﬂfti"i,?;ﬁa *Evaluate intel data é?riteoe:t *SIGINT evaluation of intel data compared
P 9 to other sources of data
data
*Missions *MASINT
*HUMINT
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Critical Decisions

Actions

Comm
unicate
with

Comments

Requirements

*COA
*Determine how
*Objectives ] A%fsgrel)g:goégﬁhg n *JAOP *The system shall aid in determining how
PP lan paig effectively/thoroughly JAOP supports
P campaign plan
*Desired effects *Evaluate Air, space,
AFOTTP 1 Chgﬁggy{gi;‘ép . . and |0 effectiveness
thorot?itler;nr:zee?fg‘gtivel and efficiency *Intel *The system shall aid in determining how
* f orougnly Y d thoroughly and effectively it supports the
Status of it supports the overall ata ¢
adversary theater campaign plan *DISUM / overall theater campaign plan from the
from the perspective of INSUM perspective of operational assessment
operational assessment
*Status of
friendly
Recommend to
Strategy Plans *The system shall aid in recommending to
Team for branch
AFOTTP | 2 Strategy Plans Team for branch and/or
and/or sequel sequel planning considerations
planning quet p 9
considerations
i i *Know who to *Determine critical *The system shall provide access to
Identify/establish
AFOTTP 3 linkages with contact for sources of information *Establish contacts various types of resources
sources of pieces of with resources
information and information

intel that will be

*Determine when

*The system shall provide a way to request
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Critical Decisions Actions " unicate Comments Requirements
with
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required to information is needed for information
support JAOP
development in
the planning stage
and a dynamic
Operational
Assessment
process during
execution based
on information
and intelligence
from sources
within and outside

*Determine reliable
sources of information

JAOC
*Desired effects
*Determine how to assess “Indicators are a good | The system shall aid in determining how to
*Linkage to the desired effects against start for better defining assess the desired effects against
Provide a tasks/objectives objectives the Commanders objectives
o | 4] oo S
representation . D ine h qand providing
*Rational etermine how to increased focus for *The system shall aid in determining how to
behind the determine if objectives are ISR taski determine if objectives are being met
decisions made being met asking

in the process
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*Indicators
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*What do we want the
enemy to do?

*What part of the enemy *The system shall aid in determining what
must we effect to make we want the enemy to do?
them do it?

*The system shall aid in determining what

Either the system must part of the enemy must we effect to make

provide those

*What reaction do we executing with all of them do it?
anticipate and why do we
Continue linking think this? inform:tir:r!egfir:tmust
Reg 5| COA through the *EBO Lexicon ide th h “Th hall aid i - h
MAAP prowde_t em_t e The _system shal a_u(_i in determining what
means with which to reaction do we anticipate and why do we
*What objectives are we request and receive think
supporting and how does thg information in a
this accomplish them? timely manner.

*Why do we want to
achieve them (effects and

objectives)? *The system shall aid in determining what

objectives are we supporting and how does
this accomplish them?

*Where and when and to
what degree do we need
to attain the desired
effects?
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MEBOPC

Develop an ops
assessment plan
for JAOP planning
and execution

*Blue COMM,
logistics, space,
operations, 10,

*ISR

*enemy intel

*Commander
preferred option
for achieving
the end state

*Prior intel
collection plans
one they are
available
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Critical Decisions

*Determine assessment
shortfalls

Actions

*Integrate multiple
sources

*Integrate multiple
collection strategies

*Develop procedures
for gathering and
exploiting

*Identify and establish
links to info/intel
required for JAOP
development

*ldentify and establish
linkages to info or intel
sources that can
support CA and OA

*Develop and
periodically
review/refine collection
requirements required

Comm
unicate
with

ISRD

*BDA

*CA

*MEA

*MA

*RR

Comments

Requirements

*The system shall provide the capability to
integrate multiple sources

*The system shall provide the capability to
integrate multiple collection strategies

*The system shall provide the capability to
develop procedures for gathering and
exploiting

*The system shall provide the capability to
identify and establish links to info/intel
required for JAOP development

*The system shall provide the capability to
identify and establish linkages to info or
intel sources that can support CA and OA

*The system shall provide the capability to
develop and periodically revew/refine
collection requirements required by the
blue planners
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Critical Decisions

Actions

by the blue planners

Comm
unicate
with

Comments

Requirements

MEBOPC

Develop STTM

*Determine/describe the
desired change to those
elements and/or
relationships in terms of a
numerical graphical trend

*Determine/describe the
threshold of change to
system elements and/or
relationships that
indicates completion of
the related action

*|dentify SI for OO

*|dentify MOE for TO

*|dentify MOP for TT

*Describe the
elements and or
relationships of the
system that need to be
observed in order to
determine whether the
assigned actions have
been completed

*Component
planners

*The system shall aid in
determining/describing the desired change
to those elements and/or relationships in
terms of a numerical graphical trend

*The system shall aid in
determining/describing the threshold of
change to system elements and/or
relationships that indicates completion of
the related action
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So3300

Critical Cue Data
and/or Critical Decisions Actions Products Comments Requirements

Factors used
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® 200 mo:m-‘m—hm;u‘

Assess direct

*Adversary
behaviors

*Mission
successesf/failures

Critical Cue
and/or
Factors

Critical Decisions

*Determine if the plan was

Actions

[DEE:
Products
used

Comments

Requirements

eaf;ig%l;eaci: *Changes in successful *The system shall allow and aid in the
space and 10 environﬂqem, *Evaluate data assessment of both direct and indirect
P on the *Desired/undesired weather effects of air, space and 10 on the
established effects *Determine if measures established plan
plan were effective
*Objectives
*COAs
*Adversary
behaviors
Derive *Mission N .
intended and successes/failures Changes I?/
unintended environmen X o
weather The system shall allow and aid in the
cgfneslier%uznv(\:’is *Determine derivement of the intended and unintended
platfolr)ms *Desired/undesired consequences consequences of air ops wrt platforms,
munitions, effects *Changes in munitions, culture, population
culture, Adversary behavior
population
*Objectives
*COAs
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*Plan vs. Actual

*Mission success

Critical Cue
and/or
Factors

*Behind plan

Critical Decisions

*Determine the difference
between the plan and
actual events

*Determine how mission
failures will affect the
overall plan

*Determine how effective

Actions

So3300

»w =0 = = m

Requirements

*The system shall allow and aid in
determining when and what to report to
JFACC

*The system shall aid in determining the
difference between the plan and actual
events

*The system shall aid in determining how
mission failures will affect the overall plan

Ditermin;z vs failures «Ahead of schedul mission successes were R b
when an ead of schedule eport to ower JEACC . N B
what to report JFACC Point The system shall aid in determining how
to JFACC o o effective mission successes were
*Objectives . *Determine if we are
*N?‘F gomgl to behind plan
achieve plan
* *The system shall aid in determining if we
Effects o are behind plan
*Determine if we are
ahead of schedule
*The system shall aid in determining if we
o are ahead of schedule
*Determine if current COA
will effectively achieve
lan
P *The system shall aid in determining if
current COA will effectively achieve plan
]
Plan vs. Actual *Behind plan determ ot .
etermine what to repo
on *The system shall aid in determining what
i *Missi to report on
Report on air M|55|on_ success *Ahead of schedule Power p
space and IO vs failures Point
execution *Determine how much
N X information to put in *The system shall aid in determining how
*Objectives Not going to presentation much information to put in presentation

achieve plan
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*Effects

Critical Cue
and/or
Factors

Critical Decisions

Actions

[DEE:
Products
used

Comments

Requirements

. *Unanticipated *Change in
Recognize enemy actions pathways . o
actionable *Determine when *The system shall allow and aid in
5 changes in changes have been made recognizing actionable changes in ongoing
ongoing air . in ongoing air ops air ops
ops *current Enemy *Change in
COA weather
*Monitor
Monitor *Know when, who *Determine if another
3 and how data is *Data not available *The system shall keep track of incoming
6 collection . : source or type of data can Request for ISRD "
] going to be on deadline q data according to the when, who and how
planning collected be used more other
information
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Synch
collection
planning and
execution

*Adversary
behaviors

*Mission
successesf/failures

*Desired/undesired
effects

*Objectives

*COAs

*Mission
successes/failures

*DMPI and Sortie
status

Critical Cue
and/or
Factors

*Actual vs. Planned

Critical Decisions

*Determine if actual
events coincide with the
plan

*Determine if you are
achieving your plan

*Determine where the
plan is going wrong

*Determine if plan needs
to be modified

Actions

*Evaluate plan
against actual
events

*Evaluate data

So3300
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Data
Products
used

Intel data

Comments

Requirements

*The system shall aid in determining if
actual events coincide with the plan

*The system shall aid in determining if you
are achieving your plan

*The system shall aid in determining where
the plan is going wrong

*The system shall aid in determining if the
plan needs to be modified

Evaluate
MOEs

*Collection plan

*Timing of
execution of
mission

*Timing when data
is to be collected
against mission

*Compare objectives and
tasks to MOEs to
determine effectiveness

*The system shall provide the capability to
compare objectives and tasks to MOEs to
determine effectiveness
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Critical Cue n Data

and/or Critical Decisions Actions Products Comments Requirements
Factors used

® 20N mo:m-‘m-"m;u‘

*Collection plan
*Timing of
execution of . *The system shall provide the capability to
9 E,\\/A%l:fste mission tocg:;gi:?ngazl;fseé%vhgggss compare tasks to MOPs to determine
effectiveness
*Timing when data
is to be collected
against mission
*Collection plan
*Timing of
1 execution of *Compare objectives to *The system shall provide the capability to
0 Evaluate Sis mission Sls to determine compare objectives to Sis to determine
effectiveness effectiveness
*Timing when data
is to be collected
against mission
*Determine if we actually *The system shall aid in determine if we
*Anticipated implemented effect actually implemented the effect
1 Evaluate *Time effect is to
1 effects be in place
*Unanticipated *Determine duration of *The system shall aid in determining the
effect duration of effect
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Critical Cue n Data

and/or Critical Decisions Actions Products Comments Requirements
Factors used

® 20N mo:m-‘m-"m;u‘

*Recent air ops
*Recent air ops

*Friendly status « . o
: . . The system shall provide the ability to
brief *Determine what to put in *Friendly status detyermine Whart’ to putin reponty
report brief
*Provides a
. N
Intel assessment . i ' basetl)ln_ef_for JFC *The system shall aid in determine
Determine *Performed *Intel analysis riefing recommendations
1 Produce “Time recommendations twice daily Power assessment
2 briefings *Options and (Morning and point
recommendations night) *Provides *The system shall aid in determinin
*Determine confidence *Components accomplishment of 4 confidence 9
assessment objectives
*JFACC discussion
" N .
topics Determine status *The system shall aid in determining status
*JFACC
discussion
topics

*What data to
include in report

Reference Critical Cue Common Tools Communicate Data Products

Code # and/oHEactors Critical Decisions Actions Eifors e wiidh e Requirements
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Reference
Code

Set up daily
meeting to discuss

Critical Cue
and/or Factors

Critical Decisions

Actions

*Attend meeting

Common
Errors

Communicate
with

Data Products
used

Requirements

*The system shall
provide reminders of re-

AFOTTP progress on air
and space occurring meetings
objectives
*Success of
previous day(s) in
) ) *Mission for the regards to
Run daily meeting previous day objectives *The system shall
to discuss provide a means to
AFOTTP progress on air access briefings that
objectives
*Effects
*Desired effect
In conjunction with
the OAT Chief and wUndesied et ;Aﬁve_rsar_y . ) *MEA
the CA Team, ndesired effects ehaviors in argeting
make re-attack reaction to mission o Strategist *The system shall
AFOTTP recommendations *Determine if a re- *Make “BDA provide decision aiding
based on “Unintended effect attack is needed recommendation tools to determine re-
) nintended effects attack needs
achievement of *Success/failures *CA Team
operational level of missions “MA
objectives.
*Adversary
behaviors
*The system shall
. provid_e access to
Execution Floor Execution Floor OA
Representative(s) Representative(s) reports
Report execution . .
AFOTTP status to the OAT *Recommendations | *Execution status *Evaluate EXGCLI([)IZH Floor “Th . hall
Chief and make on execution status | vs planned status recommendations ) € system shal
P Representative(s) provide decision aiding

recommendations

toward the current
operational
assessment.

tools to compare reports
(actual events) to
planned events to help
develop a new/modified
OA plan
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Reference
Code

Battlefield

Critical Cue
and/or Factors

Critical Decisions

Actions

Common
Errors

Communicate
with

Data Products
used

Requirements

*The system shall

for updates to the
JFACC operational
assessment.

component reps

Coordination
Detachment (BCD) . "
Battlefield ;
AFOTTP | 5 | recommendations *BCD Intel *Evaluate Coordination Bamiefeld Goordination
! recommendations recommendations Detachment (BCD)
to the OAT Chief Intel Analyst Detachment (BCD) Intel
for updates to the 4 Analyses reports
JFACC operational
assessment.
Component
Representatives
*
make . *Recommendations % . The_ system shall
AFOTTP recommendations made from Evaluate Component provide access to
to the OAT Chief recommendations Representatives Component
Representatives reports

Identify manning
requirements.

*Positions to be
filled

*Availability of
personnel

*Determine how to
build team

*The system shall
provide team information
(availability, role)

*The system shall

AFOTTP Work to source
and build the team. *Qualifications of
personnel provide a way to assign
tasks to team members
*Mission to be
accomplished
*JFCIJFACC *Success of
Objectives previous day(s)
Develop *Not have all
comprehensive . ) *Augment staff to data needed to *The system shall
Determine what . . o
AFOTTP assessment plan, Desired effects “Failures OA plan will be develop a process develop provide decision aiding
including process p assessment plan comprehensive tools in plan development
assessment plan plan
*Undesired effects *Effects

A-95



Reference
Code

Define and
document roles

*What roles are

Critical Cue
and/or Factors

Critical Decisions

Actions

Meet with each

Common
Errors

Communicate
with

Data Products
used

Requirements

*The system shall
provide the ability to

AFOTTP 9 | and responsibilities and their team member prior define and document
of each team responsibilities to deployment roles and responsibilities
member of each team member
*Use AF studies
and analysis
agency to help
identify analysts to
meet requirements *
AFOTTP 0 p%%zliigﬁsﬂ” identify specific people to
*Identify process fill positions
assessment team.
Bring them early
into the planning
process
*Team Chief,
Deputy Team Chief
and an analyst
need COAL
1 Determine Warfighter access *The system shall
AFOTTP 1 clearance/access (cw) provide clearance/access
requirement requirement(s)
*What other
positions require
what clearances
*Report and
assess AOD, ITO, *AOD
Weaponeered
Sourced JPITL,
Establish *Objectives Nelﬁ'eo\gi \?ggeré(i)nP *ITO
procedures to o
. L terms of objective -
ensure the OA N Determine if report The system shall supply
lish Know what an “Task . and task f
AFOTTP 1 team published a accurate report Tas| is accurate, accomplishment *Weaponeered a standard formatted
2 complete, lo0ks like accomplishment complete, and adherence or ’ Sourced JPITL report to use and to
accurate, properly properly formatted compare

formatted, and
timely OA Report

*Plan

divergence from
the established
plan, and optimum
use of available
resources (e.g.
sorties, munitions,
etc.).

*MAAP

*JAOP
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Reference
Code

Establish standard

*SPINS

Critical Cue
and/or Factors

Critical Decisions

Actions

Common
Errors

Communicate
with

Data Products
used

Requirements

*The system shall allow

p?gfégﬂ?gs the establishment of
N .
AFOTTP 1 specific to the Other rules of the standard operating
3 theater of area procedures that are
i i specific to the theater of
operations (link to operations
SOP) P
*Objectives
. *The system shall allow
Establish OAT -
1 the establishment of an
AFOTTP 4 bi\"rglskrgz'tgguel\gd OAT battle rhythm and
work schedule
*JFC/JFACC
Objectives *Determining if
*Determining what COA can be
1 Participate in daily is measurable and measured and are *Participate in .
AFOTTP 5 strategy meetings *Desired effects not measurable for logical for the OA meetings Strat team
the OA plan team to assess and
measure
*Undesired effects
*Determine color *Take too long
. . *Color coding coding to develop
1 ABnef Oper?tlljongl +Standard format of briefing *The system shall easily
ssessment during andard format o . o ]
AFOTTP 5 the daily JFACC briefing Produce briefing transfer data into a

decision briefing

*What is intended
to be emphasized

*Determine critical
pieces of
information

*Not have up to
date information

briefing format
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APPENDIX B

OEAVT SYSTEM MODEL (CORE EFFBDs)

B-1



2 CORE Database Homepage - Microsoft Internet Explorer

File Edt Wew Favorites Tools Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder

lirks to get a list of local slements Operational Assessment Enhanced FFBD
|Actiwt\es Element View:
|Ann0tatinn

|cognitivie wark Requirement

!Comgletin_ncr\terion

Perform
|Cumgnnent Re-Occurring
T T 7 Planring
|constaints & Dependencies Activities as Req...
|cwr
|Data

Pre-Execution
Planning

|Data Sources Post Execution

|Document
|E><temaIGragh|r:
|E><tema| ext
|Functi0c|

Execution




CORE Database Homepape - Microsoft Internet Explorer

Fie Edt Wew Favortes Took Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder

bt et e ondl sameiy Pre-Execution Planning Enhanced FFBD
Activities Element View:
Annotation

Cognitivie Wark Reguirernent
CompletionCriterion

Component
Constaints & Dependencies
CWE 112 B 114
coa
o coa con
(D5t : Development Analysis Comparisanf
Wargaming

selection

Consiting

Data Sources Consulting

Document
EsternalGraphic

ExternalText
Eunction

o —

B-3



2 CORE Database Homepage - Microsoft Internet Explorer

File Edit View Favorites Tools Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder
links to get a list of local elements Evaluate effectiveness of JFACC objectives in supporting JFC

objectives Enhanced FFBD

|f-‘«cti\.rities
|annotation Element View: [ Enhanced FFED

!Counitivie.WDrk Peguirement

ICDmgIetiDnCriteriDn

IComgonent

!Constajnts 2 Dependencies

lcwr
Data

|Data Sources

|DDcumant
|E5ternaIGraghiC
|E5terna| ext

|F.unCtiDr‘| - Integrate JFC &
» JFACC

IGlUgsarg operational

I - assessments

|Goal Process Mode

|Img|icati0n

Information Relationship
Reguirements

|Interface
1R

|Issue

ter

!Oriqinatianequirement

Participants Date:
Thursday, June 16, Z0... Owerdorf

|P[Dcess.5teg bt

|P[Dducts

|System

|Te><t

|\,_'\£Drkﬂm_n\[

111 Evaluate effectiveness of JFACC objectives in supporting




1 0 6 he Folmesg Cans o4 F
ks 13 et 4 E oF e et

ssz_gggiﬂ'a'gEI_:Eng;;igfzﬁg Ez-i

=X
n

COA Development Consulting Enhanced FFBO
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2 CORE Database Homepage - Microsoft Internet Explorer

Eile Edit Wew Favoribes Tools  Help

CORE Database for Project: OEAVT
Select one of the following Class or Folder Develop Effects Enhanced FFBD

links to get a list of local elements
Element View: | Enhanced FFBD v |

| Activities

|Ag'r_mtgtior‘r:

!_Cuqi'iltn:rn_?,_ Work Requirement

|§-g’mg etionCriterion

|compaonent

!C‘E!n taints & Dependencies

|cwR

|m‘a_ Identify Intended
Effects

|Qat,a Sources

|Quc_ument_'

|E_><tei’n§IG[aighic

|E_><-_tem§'| Text

|F unction

|5§ ossary

|§'Q§ Process Node

|I I n Ideng;;felcntgirect

Infa 'A stion Relatiohshi

Requirements

|]gteffa‘_:s

Jieg

|]SSUE

[1tem
l_tjr'ginat\hgaegujrement e
|Pa'[ticig'§nts . CuEn;fu;:ti:e
|P[Dégssf5tgp_ J

|P[Ddu_cts
|System
[Text
|workflow

Idenkify
UnDesired Effects

Idenkify
Cascading EFfect?

B pr [ 3 T Requireme. ., [
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<2 CORE Database Homepage - Microsoft Internet Explorer

File Edit Wiew Favaorites Tools Help

Select one of the following Class or Folder
links to get a list of local elements COA Analysis/Wargaming Consulting Enhanced FFBD

|Activities

|Adnnotation

|Cognitivie Work Reguirement

CompletionCriterion

|[Lompanent

CEmAET Tl 1.1.3.1 1.13.2 T.14

|Constaints & Dependencies O o Provide con

o Development \-'al—:h';:lfatut:!n of COf —m rec':omgnenditlg?ns Cormparizon)

s Consulting REHLYENSSS QripralElLL Selection
sequel planning

Data

Data Sources

Document

ExternalGraphic
ExternalText

Function

|Glossary

|Goal Process Node
Implication

|Information Relationship
|Reguirements

|Interface

|IRE

|CriginatingRequirement
|Participants

|Process Step
|Products

|System

Test

| Workflow
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‘2 CORE Database Homepage - Microsoft Internet Explorer

File Edit ‘ew Favorites Tools Help

CORE Database for Project: OEAV'T

Select one of the following Class or Folder

links to get a list of local elements COA Comparison/Selection Enhanced FFBD
|Activities . Elemant vigw: | Enhanced FFBD v
|Annotation

|Cognitivie Wark Requirement
|CompletionCriterion

Yalidated
COAs

\Component Tl 1.1.4.1 1.1.4.2 Tl r
Constaints & Dependencies CO4
Analysis) Develop COA | — SPTDLEl_atel\ECE& 5 J.lﬁ.OP P
|CIVR “Wargaming Seleckion Matrix CEEHON LAt EXEORME])
=t s & Select COR Cansulting
Consulting
\Data

|Data Sources

Selection Selected
Matrix COA

|Document

|ExternalGraphic
|EsternalText

|Eunction

|Glossary

|Goal Process Mode
|Implication

|Information Relationship
|Reqguirements
|Interface

EEL

|CriginatingRequirement

|\Participants
|Process Step
|Products
|System

Test

| Warkflow




<) CORE Database Homepage - Microsoft Internet Explorer

File Edit Yiew Favorites Tools  Help

CORE Database for Project: OEAVT

Select one of the following Class or Falder

RS 0 2 R o R, SR JAOP Development Consulting Enhanced FFBD
Activities Element View:

Annotation

Cognitivie Work Requirement
CompletionCriterion
Component

Constaints & Dependencies
CWR

Data

Parallel JA0P

Data Sources development
activities

Document

ExternalGraphic

ExternalText




2§ CORE Database Homepage - Microsoft Internet Explorer
File Edt Wiew Favortes Tools Help

Select one of the following Class or Folder
links to get a list of local elements

| Activities

|Annotation

|Cognitivie Work Regu\rement.
| CompletionCriterion |
|Component

|Constaints & Dependencies
|CIWR

\Data

|Data Sources

Document

|\ExternalGraphic
|ExternalText

CORE Database for Project: OEAVT

Meeting; Planning for Joint Air Ops Enhanced FFBD

Element view: | Enhanced FFBD |

.14

coA
Comparison|
Selection

5
Operational

Evaluates andfor
el

1172

Parallel JAOP
development
activities
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CORE Database Homepage - Microsoft Internet Explorer

Fle Edt Wiew Favorites Tools Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder
links to get 3 list of local elements Execution Enhanced FFBD

Activities Element Wiew; | Enhanced FFBD %
Annotation

|Cognitivie Waork Reguirement

| CompletionCriterion

| Component
Constaints & Dependencies
CWR

Data

Data Sources

Document 5 .
ExternalGraphic e i 1.3.3

o _ : ) Bnalyze
ExternalTest i\ Accrue Evidence Oneratinnal
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2} CORE Database Homepage - Microsoft Internet Explorer

Eile Edt Wiew Favorites Tools

for Project: OEAVT

Select one of the following Class or Folder

links to get a list of local alaments Accrue Evidence and Data Enhanced FFBD

|Actwit|es Element Wigw: | Enhanced FFED

|_Annutat\ur1

lCUgmt\we Work Requirement
CompletionCriterion
Component

Constaints & Dependencies
|cwe

|pata

Data Sources M Locate and Read
Report
Document

ExzternalGraphic
|Externa| axt
|Funct'nn
|Gussar\g

Goal Process Node

Implication

T Fmmen nbimm Dl binm e kis Receive &
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Seloct ane of the fallawing Class or Folder
links to get a list of local elements

Analyze Operational Results Enhanced FFED

Elamant View! | Ehaced FFED (|

B-13




CORE Database Homepage - Microsoft Internet Explorer

File Edit “iew Favorites Tools Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder

links to get 2 list of local elements Analyze Tactical Assessment Summaries Enhanced FFBD
|Actwities Element Wiew: | Enhanced FFBD
|Ann0tati0n

ICognltlwe Work Requirement
iComgIetionCriterion
iCDngnEnt

iConstajnts & Dependencies
lcwr

pata

|Data Sources | Analyze Battle
T Damage

|Document'
IExternaIGraphlc
IExternaI ext
|Functiun

iGIDssaryg

Assessment
Summaries

B-14



CORE Database Homepage - Microsoft Internet Explorer

File Edit “ew Favorites Tools  Help

CORE Database for Pr

Select one of the following Class or Folder

links to get a list of local elements ACtiVitY Ana|ysi5 Enhanced FFBD
|Actiwties Element View:
|Anmutatiun

lCDgnitwie Work Pequirement
ICgmgIgtionCriterign
ICgmgonent

Ianstajnts % Dependencies
lcwr

pata

|Data sources

|Document'

|E><-temaIGraghiC

Compare Planned
| against Actual

| ExternalTesxt Activities

|Functi0n

IG 0s55ary
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ORE Database Homepage - Microsoft Internet Explorer

File Edit ‘ew Favorites Todls Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder

links:to'get’a:list Ot |aGalelsments Compare Planned against Actual Activities Enhanced FFBD
‘Activities | Element Wiew: | Enhanced FFBD v
Annotation
Coghitivie Work Requirerment 133211
CompletionCriterion Compare planned
——M  ATO Activity vs  ———

Component ackual ATO

B 5 ackivity
Constaints & Dependencies
CWE
Data

Data Sources
Document
ExternalGraphic 133212

ExternalTest ™ Compare ATO  |——F
Ackivity vs Phase

Function

Glossary
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2} CORE Database Homepage - Microsoft Internet Explorer

Fle Edit ‘iew Favorites Tools Help

CORE Database for Project: OEAVT

Select one of the following Class or Faolder

links to get a list of local elements Operational Analysis/Determine Effectiveness of Air Campaign Enhanced
FFBD
|Al:ti\.rities
|Ann0tati0n Element Wiew:

!Coumtlwe Work Requirement
ICgmgIgtiUnCriterign
|Component

!Cnnstajnts & Dependencies
lcwe

|ata

|Data Sources

|Document'
|Ex-temaIGraghiv:

|Ex-terna| exf

|Funct\0r‘|

IG Dssary
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CORE Database Homepage - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder
links ta get a list of local elements Determine if Operational Effects are being Achieved Enhanced FFBD

| Activities | Element View: | |

|annotation

| Cognitivie Work Requirement
1.3.31
| CompletionCriterion

I Analyze Tactical
|Component Assessment
|Constaints & Dependencies

Success Measures
— Indicators __DF Perfor...
Summaries Mission - -
Data
|CWER :
1.3.33.11 1.3335.1.2 [ 1.3.33.1.3 E3Es2

Evaluate

. Assign Values to . 2 Evaluation of
Success Achlevem_ent of Caugal Links
Operational

Indicatars Effecks (DASEA]

bl P

Operational .
(SI Walues Qgsessment

|Data

Evidence Analysis

Canfidencs >
Fating

|Data Sources

|Document

ExternalGraphic

ExternalGraphic o
|ExternalText

Function Activity Analysis

| Glossary
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2 CORE Database Homepage - Microsoft Internet Explorer

Fle Edt View Favortes Iooks Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder

links to get a list of local elemants Evaluate Achievement of Operational Effects Enhanced FFBD
Activities E\Ement\new:

Annotation

Cognitivie Work Requirement
CompletionCriterion
Component

Constaints & Dependencies
CWR

Data

Data Sources Analyze and
T Walidate SIs

Document
ExternalGraphic
ExternalText

Function

Glossary
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2 CORE Database Homepage - Microsoft Internet Explorer

Fle Edt View Favortes Iooks Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder
links to get a list of local elemants Analyze and Validate SIs Enhanced FFBD

Activities Element Wiew: | Enhanced FFBD

Annotation

Cognitivie Work Requirement
CompletionCriterion
Component

Constaints & Dependencies
CWR Determine
Data walidity of SI
Data Sources
Document
ExternalGraphic ) ~[=5dres Fed ! Wodify the 51
ExternalText

Function

Glossary
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3 CORE Database Homepage - Microsoft Internet Explorer

fle Edt Yiew Favortes Tooks Help

CORE Database for Project: OEAV'T

Select one of the following Class or Folder

links to get a list of local elements Diagnose Non-Success Enhanced FFBD
Activities Element View:
Annotation

Cognitivie Work Reguirement
|CompletionCriterion

|Companent

T
|Constaints & Dependencies
CWR Evaluate

Collection Plan
Data
Data Sources
Document
ExternalGraphic
ExternalText
Eunction

1.3.3.3.1,3.1.5.2 1.33.3.1,3.1.54 |

Glossary
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2 CORE Database Homepage - Microsoft Internet Explorer

Fle Edt View Favortes Tooks Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder
links to get a list of local elements Compare Effects TimeLine Actual versus plan Enhanced FFBD

Activities Element View:
Annotation

Cognitivie Work Reguirement
CompletionCriterion

Component
Constaints & Dependencies

CMP Observed
CWR T i Effects o

Planned ATO

Data - ) . T | ofeas
Data Sources ! d iy
Document

ExternalGraphic
ExternalText

Eunction

— L
|Glossary CMP Observed
T 3 = Effects b
|Goal Process Node 3 S, P\ann::lsPhgse
lImplication 2iiE
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CORE Database Homepage - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help

CORE Database for Projec

Select one of the following Class or Folder

links to get 2 list of local elements Summarize Assessment Information for JFACC Enhanced FFBD
|Activities | Element Wiew: | Enhanced FFED 1+ |
|Annotation
|Cognitivie Waork Requirerment
= . 133
|CompletionCriterion _
Analyze Mission
Component Operational Evaluatio...
= Result
|Constaints & Dependencies E B
|CWR E
1.3.5.1 1352 1.3.53 1.4
Data Provide current
ri Develop
Data Sources C aplg_fporr?‘nj:;é\;e ™ Summary For ™ Preg:enft”sgawly Post Execution
Document + analysis for futu. .. JFALE
ExternalGraphic
i Doy B ccR
ExternalText Determing N s "
" effectiveness ol [ Activity
Function it ops in \, Progress
T achieving assig. .,
Glossary
|Goal Process Mode Date: awthior:
T = = Tuesday, February 14, 2006 Crverdorf
Lmplication Mumber: Mame:
Information Relationship 135 Summarize Assessment Information For JFACC |

Beguirements
Interface
1RR

|CriginatingRequirement
|Barticipants

Process Step
Products

|System

Text

| W ork flow
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CORE Database Homepage - Microsoft Internet Explorer

File Edt Wew Favorites  Tools  Help

CORE Database for Project: OEAVT

Select one of the following Class or Folder
links to get a list of local elements Post Execution Enhanced FFBD

|Activities ' Element View: | Enhanced FFED |
|Annotation
|Cognitivie Work Reguirement T
|CompletionCriterion Perform:
Re-Occurring
|Component Flanning

= = Activities as Reg...
|Constaints & Dependencies
|CAYR 1.4.1 1.4.2 1.4.3

Data i
| @D Data rchiving [ ] DataRetrieval | "] Data Submission Ref.

|Data Sources i

|Document

|ExternalGraphic 1.3
|ExternalText

Execution
Function

|Glossary
|Goal Process Mode

|Implication

|Information Relationship
Reguirements

\Interface
|IRR

|OriginatingRequirement
|Participants

Process Step
Products

ISystem

Teut

Miorkflow
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OEAVT SYSTEM REQUIREMENTS

C-1



Number & Name

Description

Status

1.1 Meeting Reminders

The system shall provide reminders of re-
occurring meetings

15 Out of Scope
Spreadsheet Requirements

1.2 Briefing Access

The system shall provide a means to access
briefings that were briefed during meeting

Accepted

1.3 Re-attack Decision
Aiding Tools

The system shall provide decision aiding
tools to determine re-attack needs

15 Out of Scope
Spreadsheet Requirements

1.4.1 Access to Execution
Floor OA Reports

The system shall provide access to
Execution Floor OA Representative(s)
reports

16 Potential Requirements

1.4.2 Execution Floor OA

The system shall provide decision aiding
tools to compare reports (actual events) to

Accepted

Reports Aiding Tools planned events to help develop a
new/modified OA plan
. The system shall provide access to
1.5 BCD Intel Analysis Battlefield Coordination Detachment (BCD) Accepted

access

Intel Analyses reports

1.6 Component
Representative Report
access

The system shall provide access to
Component Representatives reports

15 Out of Scope
Spreadsheet Requirements

1.7.1 Team Information

The system shall provide team information
(availability, role)

15 Out of Scope
Spreadsheet Requirements

1.7.2 Team Task
Assignment

The system shall provide a way to assign
tasks to team members

15 Out of Scope
Spreadsheet Requirements

1.8 Decision Aiding Tools
for Planning

The system shall provide decision aiding
tools in plan development

15 Out of Scope
Spreadsheet Requirements

1.9 Team Role
Documentation

The system shall provide the ability to
define and document roles and
responsibilities of each team member

15 Out of Scope
Spreadsheet Requirements

1.10 Filling Positions

The system shall provide the ability to
identify specific people to fill positions

15 Out of Scope
Spreadsheet Requirements

1.11 Clearance Access

The system shall provide clearance/access
requirement(s)

15 Out of Scope
Spreadsheet Requirements

1.12 Standard Report

The system shall supply a standard
formatted report to use and to compare

Accepted

1.13 SOP procedures

The system shall allow the establishment of
standard operating procedures that are
specific to the theater of operations

15 Out of Scope
Spreadsheet Requirements
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Number & Name

Description

Status

1.14 OAT Battle Rhythm

The system shall allow the establishment of
an OAT battle rhythm and work schedule

15 Out of Scope
Spreadsheet Requirements

1.15 Data to Briefing

The system shall easily transfer data into a
briefing format

Accepted

2.1.1 IPB Assessment
access

The system shall provide access to IPB
assessment

Accepted

2.1.2 Adversary COA
access

The system shall provide adversary COAs

16 Potential Requirements

2.1.3 COG access

The system shall provide access to COG
information

16 Potential Requirements

2.1.4 Targeting Info access

The system shall provide targeting
information

21 Additional Out-of-Scope
Requirements

2.1.5 ISR OPs access

The system shall provide access to ISR
operations

15 Out of Scope
Spreadsheet Requirements

2.1.6 Adversary Activity

The system shall provide information

info concerning adversary activity Accepted
2.1.7 Adversary Status The system shall provide information on

. ; Accepted
info adversary status in battlespace

2.1.8 ACF Info Access The system shall access to ACF information Accepted

2.1.9 Adversary Intention
Info Access

The system shall provide adversary
intentions

16 Potential Requirements

2.1.10 Adversary Strategy
Info Access

The system shall provide adversary
strategies

16 Potential Requirements

2.1.11 Adversary End
State Info Access

The system shall provide adversary end
state

16 Potential Requirements

2.1.12 Cultural Info Access

The system shall provide adversary
"Cultural” information

16 Potential Requirements

2.2.1 CA Access The system shall provide access to CA Accepted
2.2.2 BDA Access The system shall provide access to BDA Accepted
2.2.3 MEA Access The system shall provide access to MEA Accepted
2.2.4 MA Access The system shall provide access to MA Accepted

2.2.5 OAT & Targeting
Comms

The system shall provide comms between
OAT and Targeting specialist

17 Defective Originating
Requirements
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Number & Name Description Status
The system shall provide updates of status
2.2.6 Status Updates of CA, BDA, MEA, and MA Accepted
2.3.1 Access to JFC/JFACC | The system shall provide access to Accepted

Objectives & Effects

JEC/JFACC objectives, and desired effects

2.3.2 Access to Targeting
Strategy

The system shall provide access to
targeting strategy

15 Out of Scope
Spreadsheet Requirements

2.3.3 Compare Objectives
& Effects

The system shall provide views to compare
objectives, and desired effects to targeting
results

19 Update Requirements
to Reflect Analysis

2.4.1 Develop Targeting
Strategy

The system shall provide the capability to
develop a targeting strategy

15 Out of Scope
Spreadsheet Requirements

2.4.2 Promulgate Plan to
Team

The system shall provide a means to
promulgate plan to team

15 Out of Scope
Spreadsheet Requirements

2.5 Compare BDA/MEA to
MA

The system shall provide the capability to
compare BDA/MEA to MA to assess
operational effectiveness

19 Update Requirements
to Reflect Analysis

2.6.1 Evaluate BDA for

The system shall provide the capability to

Effects evaluate BDA for effects Accepted
2.6.2 Access to Mission The system shall provide data to mission
. . Accepted
Outcome data success, failures, shortcomings
The system shall provide access to
2.6.3 Access to Adversary adversary history, capabilities, resources, Accepted

data

and intentions

2.6.4 Team BDA Status

The system shall provide ways to update
team on status of BDA

15 Out of Scope
Spreadsheet Requirements

2.7 Re-attack
Recommendation

The system shall provide means to make a
re-attack recommendation

Accepted

2.8 TPED Access

The system shall provide access to TPED

16 Potential Requirements

2.9.1 ISR Strategy Access

The system shall provide access to ISR
strategy

15 Out of Scope
Spreadsheet Requirements

2.9.2 ISR Strategy
Modifications

The system shall allow modifications to ISR
strategy

15 Out of Scope
Spreadsheet Requirements

2.10 Access to PIR/ISR
Tasking

The system shall provide access to PIR/ISR
tasking

15 Out of Scope
Spreadsheet Requirements

2.11 Evaluate ISR strategy

The system shall provide a means to
evaluate ISR strategy by evaluating it
against PIRs, strategies, and plans

15 Out of Scope
Spreadsheet Requirements
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Number & Name

Description

Status

2.12 Monitor ISR
Objectives

The system shall provide the ability to
monitor ISR objectives

15 Out of Scope
Spreadsheet Requirements

2.13 ISR Report Access

The system shall provide access to ISR
report

Accepted

2.14 ISR Documentation
Access

The system shall provide access to ISR
documentation

16 Potential Requirements

2.15 Access Multiple
sources of Reports

The system shall provide access to multiple
sources of reports

Accepted

2.16 Evaluation of PIR

The system shall allow the tracking of PIR
status

19 Update Requirements
to Reflect Analysis

2.17 Evaluation of MOEs

The system shall allow evaluation of MOEs

Accepted

2.18 Evaluation of Intel
Data

The system shall allow evaluation and
comparison of summarized intel data with
other data

22 Duplicate System
Requirements

3.1 Aid Actual Action
Evaluation

The system shall aid in tracking actions
against the plan

19 Update Requirements
to Reflect Analysis

3.2 Environment Affects

The system shall aid in determining the
potential effect of weather, terrain, and/or

18 Rewording of

Plan air spaces current/future on possible plan Requirements
changes
3.3 Determine if Tactical The system shall aid in determining if Accepted
Objectives Achieved tactical objectives will be achieved p
3.4 De‘Fermlne .lf . The system shall aid in determining if
Operational Objectives . L . : Accepted
. operational objectives will be achieved
Achieved
The system shall allow and aid in the
assessment of both direct and indirect
4.1 Assess Effects on Plan effects of air, space and 10 on the Accepted
established plan
The system shall allow and aid in the
. derivation of the intended and unintended
4.2 Derive Consequences . Accepted
consequences of air ops wrt platforms,
munitions, culture, population
The system shall allow and aid in
4.3.1 JFACC Report Aids determining when and what to report to Accepted

JFACC

4.3.2 Aid determining Plan
vs Actual

The system shall aid in identifying
deviations from the plan

19 Update Requirements
to Reflect Analysis
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Number & Name

Description

Status

4.3.3 Evaluate Mission
Failures

The system shall aid in determining how
mission failures will affect the overall plan

Accepted

4.3.4 Evaluate Mission
Successes

The system shall aid in determining the
contributions of individual actions to
operational effects

19 Update Requirements
to Reflect Analysis

4.3.5 Determine if behind
plan

The system shall aid in determining if we
are behind plan

Accepted

4.3.6 Determine if Ahead
Schedule

The system shall aid in determining if we
are ahead of schedule

Accepted

4.3.7 Determine if COA
effective

The system shall aid in determining if the
COA is achieving objectives

18 Rewording of
Requirements, 19 Update
Requirements to Reflect
Analysis

4.4.1 Aid in Report subject

The system shall aid in determining what
aspects of the mission should be reported
in the daily briefing

21 Additional Out-of-Scope
Requirements

4.4.2 Aid in Report
contents

The system shall aid in determining how
much information to put in presentation

17 Defective Originating
Requirements

4.5 Recognize Actionable
Changes

The system shall allow and aid in detecting
actionable changes in ongoing air ops

19 Update Requirements
to Reflect Analysis

The system shall keep track of incoming

4.6 Track Incoming Data data according to the when, who and how Accepted
4.7.1 Actual Events vs The system shall aid in determining if Accepted
Plan actual events coincide with the plan p
4.7.2 Determine if Plan The system shall aid in determining if you
. . Accepted
Achieved are achieving your plan
4.7.3 Determine if Plan The system shall aid in determining where
. : . Accepted
going wrong the plan is going wrong
4.7.4 Determine if Plan The system shall aid in determining if the Accepted
needs mods plan needs to be modified P
48 Compare The system .shalll provide the capability to
L compare objectives and tasks to MOEs to Accepted
Objectives/Tasks to MOEs : :
determine effectiveness
The system shall provide the capability to
4.9 Compare Tasks to compare tasks to MOPs to determine Accepted

MOPs

effectiveness
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Number & Name Description Status
— The system shall provide the capability to
4.10 Compare Objectives compare objectives to SIs to determine Accepted

to Sls

effectiveness

4.11.1 Determine if effect
implemented

The system shall aid in determine if we
actually achieved the effect

18 Rewording of
Requirements

4.11.2 Determine
persistence of effect

The system shall aid in determining the
persistence of the effect

16 Potential Requirements,
18 Rewording of

Requirements
4.12.1 Determine Report The system shall provide the ability to Accepted
Contents determine what to put in report p
4.12.2 Aid with The system shall aid in determine
. . Accepted

Recommendations recommendations
4.12.3 Aid with The system shall aid in determining

! ! Accepted
Confidence confidence
4.12.4 Aid with Status The system shall aid in determining status Accepted

5.1 Develop Strat Plan
options

The system shall provide a means to
develop options to strat plans and compare
courses

15 Out of Scope
Spreadsheet Requirements

5.2 Compare TT actual vs

The system shall allow the comparison of

expected actual to expected results for tactical tasks Accepted
5.3.1 Identify shortfallsin | The system shall identify shortfalls in

. Accepted
plans missions and plans
5.3.2 Overcoming shortfall | The system shall support the decision Accepted
decision aiding making of overcoming the shortfalls P
5.3.3 Plan Modification The system shall aid in determining if a Accepted
decision aiding modification to the plan is needed p
5.4.1 Corrective Action The system shall aid in and allow the
Feasibility Assessment assessment of the feasibility of the Accepted

support

corrective actions

5.4.2 Corrective Action
resource analysis

The system shall determine if resources are
available for corrective actions

15 Out of Scope
Spreadsheet Requirements

5.4.3 Plan Change analysis

The system shall determine what to change

18 Rewording of
Requirements

5.4.4 WOE Analysis

The system shall support WOE analysis
and modeling

19 Update Requirements
to Reflect Analysis

5.4.5 Objective Time
Analysis

The system shall determine the time
needed to achieve each objective

Accepted
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Number & Name

Description

Status

5.4.6 Determine Plan
priorities

The system shall determine the priorities
for next day according to actual vs planned

15 Out of Scope
Spreadsheet Requirements

5.5.1 Predict Corrective
Action Effects

The system shall allow and aid in the
prediction of effects of the corrective
actions on tactical and operational
objectives

Accepted

5.5.2 Predict Corrective
Action Effects on TO and
00s

The system shall allow and aid in the
prediction of the effects that the corrective
actions on tactical and operational
objectives will have

16 Potential Requirements

5.6.1 Determine Best Plan
for Objectives

The system shall determine which plan will
"best" accomplish objectives/effects

15 Out of Scope
Spreadsheet Requirements

5.6.2 Determine Best Plan
for Risks

The system shall determine which plan has
less risk associated with it

15 Out of Scope
Spreadsheet Requirements

5.7.1 Select Corrective

The system shall allow and aid in the

21 Additional Out-of-Scope

Actions selection of one or more corrective actions Requirements
5.7.2 Provide Report The system shall provide a template for

p y P p Accepted
Templates reports
5.7.3 Aid in The system shall allow and aid in the
Communications to Plans communication of the corrective actions to Accepted

Team

the plans team

5.8.1 Overall Effect
limitations

The system shall aid in determining what
limitations will have on achieving overall
effect

15 Out of Scope
Spreadsheet Requirements

5.8.2 Overcome
Limitations

The system shall aid in determining how to
overcome limitations

15 Out of Scope
Spreadsheet Requirements

The system shall provide a way to receive

6.1.1 Receive CA Info combat assessment information Accepted

6.1.2 Request CA Info The systgm shall provide a way to request Accepted
information

6.1.3 New Report Alert The system shall provide away to "alert Accepted
people that a new report is available

6.2 Aid Correlating CA The system shall aid in correlating CA
. o Accepted

Inputs inputs to the mission

6.3.1 Access to ISR data The system shall provide access to ISR data Accepted

(summaries)
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Number & Name

Description

Status

6.3.2 Rate ISR Data

The system shall provide a way to compare
data and rate its validity, reliability,
credibility, and efficacy.

19 Update Requirements
to Reflect Analysis

The system shall aid in correlating CA

6.4.1 Correlate CA data results with TT, TO, and 00 Accepted
6.4.2 Determine if The system shall aid in determining if Accepted
Objectives met objectives are being met P

6.4.3 Aid determining The system shall aid in determining if WOE Accepted

WOE status

should be maintained or changed

6.4.4 Determine data
Correlation/Contradiction

The system shall allow evaluation and
comparison of all summarized operational
data.

19 Update Requirements
to Reflect Analysis

6.4.5 Determine if
priorities maintained

The system shall display the priority
associated with each objective.

19 Update Requirements
to Reflect Analysis

6.4.6 Determine if plan
mods needed

The system shall aid in determining if a
modification to the plan is needed

Accepted

6.5.1 Display objective
progress

The system shall display progress towards
objectives

Accepted

6.5.2 Display Plan

The system shall display the Plan

15 Out of Scope
Spreadsheet Requirements

6.5.3 Display WOE

The system shall display the WOE

Accepted

6.5.4 Display Mission
Time

The system shall display the mission Time
(day and hours)

18 Rewording of
Requirements

6.5.5 Display Plan vs

The system shall display planned versus

18 Rewording of

Actual Tasking actual tasking Requirements
6.5.6 Aid is Objective The system shall aid in determining if
- L . Accepted

progress determination objectives are being met

o The system shall aid in determining if WOE
6.5.7 Aid in WOE status should be maintained or changed Accepted

1 The system shall aid in determining if a
6.5.8 Aid in Plan Mods modification to the plan is needed Accepted
6.5.9 Aid determining Plan | The system shall aid in determining if you Accepted

Progress

are ahead/behind plan

6.5.10 Aid determining
Plan requires additional
time

The system shall aid in determining if
additional time is needed to achieve
operational objectives

19 Update Requirements
to Reflect Analysis
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6.6.1 Derive intended & The system shall provide a way to derive
unintended effects from unintended and intended effects from CA Accepted
CA results
6.6.2 Aid in Effects The system shall aid in determining if Accepted
Analysis effects are being achieved p
6.6.3 Determine cause of The system shall aid in determining what is

Accepted

effect

causing the effect

6.6.4 Aid in Determining
duration of effect

The system shall aid in determining how
the effect is being achieved and how long it
will last

17 Defective Originating
Requirements

6.7.1 Monitor CA Channels

The system shall provide a capability to
monitor CA channels

15 Out of Scope
Spreadsheet Requirements

6.7.2 Organize Data

The system shall organize data

17 Defective Originating
Requirements

7.1 Develop Assessment
Measures

The system shall support in developing
assessment measures for missions

Accepted

7.2.1 Predict COA Events

The system shall aid in the prediction of
events that may occur during a COA (play
out)

15 Out of Scope
Spreadsheet Requirements

7.2.2 Graphical
Representation of
Battlespace

The system shall provide a graphical
representation of the Battlespace

18 Rewording of
Requirements

7.2.3 Access Adversary
data

The system shall have access to adversary
data

Accepted

7.3 Aid in COA
development to achieve
end state

The system shall provide a means to input
end states and aid in the development of
COAS to achieve end state

15 Out of Scope
Spreadsheet Requirements

7.4 Enter Goal Rationale

The system shall provide access to or a way
to input the purpose or rational as to why
the goal is sought

15 Out of Scope
Spreadsheet Requirements

7.5.1 Visualize
Goal/Objective Actions

The system shall provide visually, a plan or
sequence of actions on how the goal or
objective is going to be accomplished

15 Out of Scope
Spreadsheet Requirements

7.5.2 Access
Environmental data

The system shall provide access to
environmental information such as
weather.

Accepted
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Description

Status

7.6 Display Available
Resources

The system shall provide access to
documents and resources that support the
plan.

19 Update Requirements
to Reflect Analysis, 21
Additional Out-of-Scope
Requirements

7.7.1 Aid in OA info
determination

The system shall aid in determining what
info is required to support OA

20 Additional Defective
Requirements

7.7.2 Allow User Requests

The system shall provide the capability to
generate RFI's.

19 Update Requirements
to Reflect Analysis, 23
Requirements downgraded
from mandatory to
potential Requirements

8.1.1 Access Mission
Guidance

The system shall provide access to mission
guidance

18 Rewording of
Requirements

8.1.2 List Team Members

The system shall provide a list of team
members

15 Out of Scope
Spreadsheet Requirements

8.1.3 Contact Team
Members

The system shall provide a means to
contact team members

15 Out of Scope
Spreadsheet Requirements

8.2.1 Communication
Paths

The system shall provide various
communication pathways

15 Out of Scope
Spreadsheet Requirements

8.2.2 Test Comms

The system shall provide ways to test
comms

15 Out of Scope
Spreadsheet Requirements

8.2.3 Diagnose Comms

The system shall provide a diagnosis of
comms

15 Out of Scope
Spreadsheet Requirements

8.2.4 Aid in Choice of
comm mode

The system shall aid in the decision making
of choosing a comm mode for mission

15 Out of Scope
Spreadsheet Requirements

8.2.5 Display Comm Paths

The system shall display various
communication pathways

15 Out of Scope
Spreadsheet Requirements

8.3.1 Test Comms
(duplicate?)

The system shall provide methods to test
comms

15 Out of Scope
Spreadsheet Requirements

8.3.2 Diagnose
Comms(duplicate?)

The system shall provide a diagnosis of
problems with comms

15 Out of Scope
Spreadsheet Requirements

8.3.3 Problem Checklists

The system shall provide checklists on how
to fix problem

15 Out of Scope
Spreadsheet Requirements

8.4.1 Provide on-line
users

The system shall provide status of who is
on-line

15 Out of Scope
Spreadsheet Requirements

8.4.2 Provide team
summary

The system shall provide a team summary

15 Out of Scope
Spreadsheet Requirements
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Status

8.5 List comm modes

The system shall provide listings of various
comm modes

15 Out of Scope
Spreadsheet Requirements

8.6.1 Set up Comm
pathways

The system shall enable users to set up
comm pathways

15 Out of Scope
Spreadsheet Requirements

8.6.2 Pathway Alerts

The system shall allow a alerts to let team
members know what the comms pathway
being used is

15 Out of Scope
Spreadsheet Requirements

8.7 Database Storage of
Information

The system shall allow storage of
information in a database

Accepted

9.1.1 JAOP supports Plan

The system shall aid in determining how
effectively/thoroughly JAOP supports
campaign plan

15 Out of Scope
Spreadsheet Requirements

9.1.2 JAOP supports OA

The system shall aid in determining how
thoroughly and effectively it supports the

17 Defective Originating

overall theater campaign plan from the Requirements
perspective of operational assessment
The system shall aid in recommending to

9.2 Branch/Sequel Strategy Plans Team for branch and/or Accepted

Recommendations

sequel planning considerations

9.3.1 Resource Access

The system shall provide access to various
types of resources

17 Defective Originating
Requirements

9.3.2 Information Request
support

The system shall provide a way to request
for information

17 Defective Originating
Requirements

9.4.1 Aid Effects
Assessment

The system shall aid in determining how to
define desired effects for each objective.

19 Update Requirements
to Reflect Analysis, 23
Requirements downgraded
from mandatory to
potential Requirements

9.4.2 Aid Determining
Objectives are Met

The system shall aid in determining if
objectives are being met

18 Rewording of
Requirements

9.5.1 Integrate Multiple
Sources

The system shall provide the capability to
integrate multiple sources

17 Defective Originating
Requirements

9.5.2 Integrate Multiple
Collection Strategies

The system shall provide the capability to
integrate multiple collection strategies

15 Out of Scope
Spreadsheet Requirements

9.5.3 Develop Gathering &
Exploiting Procs

The system shall provide the capability to
develop procedures for gathering and
exploiting

15 Out of Scope
Spreadsheet Requirements
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Status

9.5.4 Intel Links for JAOP
Development

The system shall provide the capability to
identify and establish links to info/intel
required for JAOP development

15 Out of Scope
Spreadsheet Requirements

9.5.5 Intel Links for CA &
OA

The system shall provide the capability to
identify and establish linkages to info or
intel sources that can support CA and OA

Accepted

9.5.6 Develop Collection
Requirements

The system shall provide the capability to
develop and periodically review/refine
collection requirements required by the
blue planners

15 Out of Scope
Spreadsheet Requirements

9.6.1 Formulate Effects
Indicators

The system shall aid in formulating
Sis,MOEs, MOPs and Eis for desired effects.

18 Rewording of
Requirements, 19 Update
Requirements to Reflect
Analysis, 21 Additional
Out-of-Scope

Requirements
The system shall aid in
. . determining/describing the threshold of
9:62 Action Completion change to system elements and/or Accepted

Threshold Determination

relationships that indicates completion of
the related action

10.1.1 Develop OA Plan

The system shall provide the ability to
develop an OA plan

15 Out of Scope
Spreadsheet Requirements

10.1.2 Compare OA to
JAOP

The system shall provide the ability to
compare and evaluate the OA plan against
the JAOP

15 Out of Scope
Spreadsheet Requirements

10.1.3 Perform OA during
execution

The system shall provide the ability to
perform OA in real time during execution

18 Rewording of
Requirements

10.1.4 Mod OA during
execution

The system shall provide the ability to
modify the OA plan in real time

15 Out of Scope
Spreadsheet Requirements

10.1.5 Aid in Decision
Making

The system shall aid in the decision making
of where and how the plan should be
modified

15 Out of Scope
Spreadsheet Requirements

10.2 Develop Team
member list

The system shall provide the capability to
develop team member list(s)

15 Out of Scope
Spreadsheet Requirements

10.3 Create Assessment
Plan

The system shall allow for the creation of
an assessment plan

15 Out of Scope
Spreadsheet Requirements

10.4 Integrate JFC & JFACC

The system shall support the integration of
both JFC and JFACC guidance and feedback

18 Rewording of
Requirements
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Description

Status

10.5 Support Effectiveness
& Efficiency Evaluation

The system shall support the evaluation of
air, space, and 10 effectiveness and
efficiency

18 Rewording of
Requirements

10.6.1 Share Info with
Team

The system shall support the capability to
share information among team member

19 Update Requirements
to Reflect Analysis

10.6.2 Integrate member
data in OA Plan

The system shall allow and support the
capability to integrate data received from
team members into the overall OA plan

15 Out of Scope
Spreadsheet Requirements

10.7 Develop Assessment
Requirements

The system shall support and allow the
development of assessment information
requirements

Accepted

10.8.1 Evaluate JFACC
Objectives

The system shall support evaluation of
JFACC objectives

15 Out of Scope
Spreadsheet Requirements

10.8.2 Provide plan access

The system shall allow access to JAOP,
MAA, ATO, JIPTL, and OPLAN

Accepted

10.8.3 Provide plan
request

The system shall allow the ability to
request the: JAOP, MAA, ATO, JIPTL, and
OPLAN

17 Defective Originating
Requirements

10.8.4 Aid decision
between product &
Objectives

The system shall aid in the decision making
and evaluation between mission results
and objectives

18 Rewording of
Requirements

10.9 Support Intel source
Links

The system shall support and aid in the
identification and establishment of any
definitive linkages to information or intel
sources that can support combat and
Operational Assessment functions within
the JAOC

15 Out of Scope
Spreadsheet Requirements

10.10.1 Refine SOP

The system shall allow for the refinement
of standard operation procedures specific
to individual duties and responsibilities

15 Out of Scope
Spreadsheet Requirements

10.10.2 Assign SOP to
individuals

The system shall allow assignment of SOP
to individuals

15 Out of Scope
Spreadsheet Requirements

10.10.3 Assign
Responsibilities to
individuals

The system shall allow assignment of roles
and responsibilities to individuals

15 Out of Scope
Spreadsheet Requirements

10.10.4 ID SOPs and roles

The system shall aid in the identification of
SOPs, roles, and responsibilities

15 Out of Scope
Spreadsheet Requirements

10.11 Determine Info
requirements

The system shall support determination of
information requirements associated with
assessments

19 Update Requirements
to Reflect Analysis
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10.12 Request Intel Info

The system shall allow support obtaining
Intel and other operational results.

19 Update Requirements
to Reflect Analysis

10.13.1 Integrate JFACC
OA with JFC

The system shall allow the integration of
the OA from JFACC with its counterparts at
the JFC level

17 Defective Originating
Requirements

10.13.2 Aid in OA Plan
Assessment

The system shall aid in the assessment of
the OA Plan to ensure a cohesive picture
between the campaign plan and the air and
space portion of that campaign

15 Out of Scope
Spreadsheet Requirements

10.14.1 Aid in
determining loss

The system shall aid and support in
determining loss

15 Out of Scope
Spreadsheet Requirements

10.14.2 Aid in
determining cost

The system shall aid and support in
determining cost

15 Out of Scope
Spreadsheet Requirements

10.14.3 Aidin
determining if COA routine

The system shall aid and support in
determining if COA is routine or not

15 Out of Scope
Spreadsheet Requirements

10.14.4 Aid in
determining risk levels

The system shall aid and support in
ensuring that standards for routine events
are adequate to provide an acceptable level
of risk

15 Out of Scope
Spreadsheet Requirements

10.15.1 Aid in balancing
risk & benefits

The system shall allow and aid in the
balancing of risk vs benefits

21 Additional Out-of-Scope
Requirements

10.15.2 Aid in eliminating
risks

The system shall aid in identifying
operational risks.

18 Rewording of
Requirements, 21
Additional Out-of-Scope
Requirements

10.15.3 Aid in reducing
magnitude of risks

The system shall aid in an allow to reduce
the magnitude of mission essential risks by
applying controls

15 Out of Scope
Spreadsheet Requirements

10.16.1 Evaluate rolesin
EBA process

The system shall allow for the evaluation of
roles and responsibilities of components,
coalition members, and the DIE agencies in
the EBA process

15 Out of Scope
Spreadsheet Requirements

10.16.2 Evaluate
intelligence requirements

The system shall allow for the evaluation of
intelligence collection requirements

15 Out of Scope
Spreadsheet Requirements

10.16.3 Evaluate Battle

The system shall allow for the evaluation of
battle rhythm to track and continuously

15 Out of Scope

Rhythm for MOE & MP review the MOE and MP Spreadsheet Requirements
10.16.4 Plan The system shall support plan 18 Rewording of
Troubleshooting troubleshooting Requirements
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10.16.5 Evaluate
Methodology for Lack of
Progress

The system shall for the evaluation of the
methodology to determine whether lack of
effects achievement is due to inappropriate
actions or monitoring wrong MOE

17 Defective Originating
Requirements

11.1.1 Provide actions for
Goal

The system shall provide a plan or
sequence of actions needed to achieve the
goal

15 Out of Scope
Spreadsheet Requirements

11.1.2 Modify Plan

The system shall provide a way to modify
plan

15 Out of Scope
Spreadsheet Requirements

11.2.1 Analyze friendly
COGs

The system shall provide the ability to
analyze and identify friendly COGs

15 Out of Scope
Spreadsheet Requirements

11.2.2 ID COG capabilities

The system shall provide the ability to
identify COG Critical capabilities

15 Out of Scope
Spreadsheet Requirements

11.2.3 ID COG The system shall provide the ability to 15 Out of Scope
requirements identify COG Critical requirements Spreadsheet Requirements
11.2.4 ID COG The system shall provide the ability to 15 Out of Scope
vulnerabilities identify COG Critical Vulnerabilities Spreadsheet Requirements

11.3.1 Assess Likelihood

The system shall provide the capability to

. assess the likelihood of the desired effects Accepted

desired Effects . o
attaining the objective
The system shall provide the capability to
recommend success indicators (MOEs) that

11.3.2 Recommend A :

Success Indicators will aid in assessment of desired effects Accepted
(ISR Strategy and planning—third pillar of
PBA)

11.3.3 Determine The system shall provide the capability to Accepted

unintended Effects Determine potential unintended effects p

. Assess the impact, or value, of the

iflll?;:in]?:rifitglg fefel(r:r;fact unintended effects with respect to the Accepted

JFACC’s and the JFC’s objectives
. Recommend indicators that will aid in
11.3.5 Unintended Effects assessment of unintended effects (ISR Accepted

Indicators

Strategy and planning—third pillar of PBA)

11.3.6 Determine TO for
00s

The system shall provide the capability to
Determine the tactical objectives that will
accomplish operational objectives.
Determine desired effects (direct and
indirect) that will achieve objectives

15 Out of Scope
Spreadsheet Requirements
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11.3.7 Determine
likelihood attaining
objectives

The system shall provide the capability to
Assess the likelihood of the desired effects
attaining the objective. This requires an
understanding of the cause and effect
relationship (causal linkage)

22 Duplicate System
Requirements

11.3.8 Determine
Supporting Actions/Tasks

The system shall provide the capability to
Determine supporting actions/tasks

15 Out of Scope
Spreadsheet Requirements

11.3.9 Refine COAs

The system shall provide the capability to
Refine COAs based on priority, sequence,
phasing, weight of effort, and matched
resources

15 Out of Scope
Spreadsheet Requirements

11.3.10 Ensure phases
support JFC

The system shall provide the capability to
Ensure Phases (and objectives) support JFC
phasing, objectives, and end state

15 Out of Scope
Spreadsheet Requirements

11.3.11 Sequence Tasks

The system shall provide the capability to
Sequence Tasks (Actions) to accomplish
objectives and to

15 Out of Scope
Spreadsheet Requirements

11.3.12 ID COA risks

The system shall provide the capability to
Identify risk areas for each COA

15 Out of Scope
Spreadsheet Requirements

12.1 Access Guidance &
Objectives

The system shall allow access to guidance
and objectives

Accepted

12.2 Develop Guidance &
Objectives

The system shall provide the ability to
develop guidance and objectives

15 Out of Scope
Spreadsheet Requirements

12.3.1 Generate TOS

The system shall allow generation of Tos

15 Out of Scope
Spreadsheet Requirements

12.3.2 Provide TOS
Template

The system shall provide a template to
develop Tos

15 Out of Scope
Spreadsheet Requirements

12.3.3 Save Objectives

The system shall provide a way to save the
objectives

15 Out of Scope
Spreadsheet Requirements

12.4.1 Generate MOEs

The system shall allow generation of MOEs

Accepted

12.4.2 Save MOEs

The system shall provide a way to save
MOEs

Accepted

12.4.3 Access MOEs

The system shall provide a way to access
old MOEs

21 Additional Out-of-Scope
Requirements

12.5.1 Generate 00s

The system shall allow generation of 0OOs

15 Out of Scope
Spreadsheet Requirements

12.5.2 00 Template

The system shall provide a template to
develop OOs

15 Out of Scope
Spreadsheet Requirements
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Number & Name

Description

Status

12.5.3 Save objectives

The system shall provide a way to save the
objectives

15 Out of Scope
Spreadsheet Requirements

12.6.1 Generate Sls

The system shall allow generation of Sis

21 Additional Out-of-Scope
Requirements

12.6.2 Save Sls

The system shall provide a way to save Sls

21 Additional Out-of-Scope
Requirements

12.6.3 Access Sls

The system shall provide a way to access
old Sis

21 Additional Out-of-Scope
Requirements

12.7.1 Generate TTs

The system shall allow generation of TTs

15 Out of Scope
Spreadsheet Requirements

12.7.2 Access TPFDD The system shall allow access to TPFDD Accepted
12.7.3 Access Adversary The system shall allow access to Adversary Accepted
Information system information (IPB, DISUM, INSUM) p
12.7.4 Summary Friendly T}}e system shall provide a summary of Accepted
Forces friendly forces

12.8.1 Generate MOPs The system shall allow generation of MOPs Accepted

12.8.2 Determine
collectable measures

The system shall aid in determining if
measures can be collected

15 Out of Scope
Spreadsheet Requirements

12.8.3 Determine good
measures

The system shall aid in determining if
measures are "good"

15 Out of Scope
Spreadsheet Requirements

12.8.4 Determine
measures collection time

The system shall aid in determining how
long it will take to collect measures

15 Out of Scope
Spreadsheet Requirements

12.9.1 Multiple COA
comparison

The system shall allow comparison of
multiple COAs

15 Out of Scope
Spreadsheet Requirements

12.9.2 COA best Objectives

The system shall aid in determining which
COA will best achieve objectives

15 Out of Scope
Spreadsheet Requirements

12.9.3 COA Least Risk

The system shall aid in determining which
COA produces less risk

15 Out of Scope
Spreadsheet Requirements

12.9.4 COA Ranking

The system shall allow the ranking of COA

15 Out of Scope
Spreadsheet Requirements

12.10 COA Analysis
methods

The system shall provide various methods
to analyze multiple COAs

15 Out of Scope
Spreadsheet Requirements

12.11 Prioritize Op
Objectives

The system shall allow operational
objectives to be prioritized

15 Out of Scope
Spreadsheet Requirements
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Number & Name

Description

Status

12.12 Sequence Op
Objectives

The system shall allow operational
objectives to be sequenced

15 Out of Scope
Spreadsheet Requirements

12.13 Phase Op Objectives

The system shall allow Operational
objectives to be phased

15 Out of Scope
Spreadsheet Requirements

12.14 Determine WOE for
Op Objectives

The system shall allow Operational
objectives weight of effort to be determined

15 Out of Scope
Spreadsheet Requirements

12.15 Prioritize TO

The system shall allow TO to be prioritized

15 Out of Scope
Spreadsheet Requirements

12.16 Sequence TO

The system shall allow TO to be sequenced

15 Out of Scope
Spreadsheet Requirements

12.17 Phase TO

The system shall allow TO to be phased

15 Out of Scope
Spreadsheet Requirements

12.18 Determine TO WOE

The system shall allow TO weight of effort
to be determined

15 Out of Scope
Spreadsheet Requirements

12.19 Prioritize TTs

The system shall allow TT to be prioritized

15 Out of Scope
Spreadsheet Requirements

12.20 Sequence TTs

The system shall allow TT to be sequenced

15 Out of Scope
Spreadsheet Requirements

12.21 Phase TTs

The system shall allow TT to be phased

15 Out of Scope
Spreadsheet Requirements

12.22 Determine TT WOE

The system shall allow TT weight of effort
to be determined

15 Out of Scope
Spreadsheet Requirements

12.23.1 Effect Priority
Display

The system shall display the priority of
effects

15 Out of Scope
Spreadsheet Requirements

12.23.2 Effect Sequencing
Display

The system shall display the sequencing of
effects

15 Out of Scope
Spreadsheet Requirements

12.23.3 WOE Display

They system shall display the Weight of
effort

Accepted

12.23.4 Effect Persistence
Display

The system shall display the Persistence of
effect

18 Rewording of
Requirements

12.23.5 Effect Location
Display

The system shall display the location of
where effects needs to take place

Accepted

12.24 Determine possible
unintended effects

The system shall aid in determining
potential unintended effects

15 Out of Scope
Spreadsheet Requirements

12.25 Determine
Comparison Criteria

The system shall aid in determining
comparison criteria

15 Out of Scope
Spreadsheet Requirements
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Number & Name

Description

Status

12.26 COA rating

The system shall allow the ability to rate
each COA against the criteria

15 Out of Scope
Spreadsheet Requirements

12.27 COA
recommendation

The system shall allow the ability to
recommend the highest rated COA

15 Out of Scope
Spreadsheet Requirements

12.28 COA Modification

The system shall provide the ability to
modify COA

15 Out of Scope
Spreadsheet Requirements

12.29 STTM Development

The system shall provide the ability to
develop the STTM

17 Defective Originating
Requirements

13.1.1 Wargame COAs

The system shall provide the capability to
wargame COAs

15 Out of Scope
Spreadsheet Requirements

13.1.2 Provide COA
Framework

The system shall provide a basic
framework for the development of the
COAs

15 Out of Scope
Spreadsheet Requirements

13.1.3 COA Outcome
Playback

The system shall "play" the outcome of
COAs

15 Out of Scope
Spreadsheet Requirements

13.1.4 ID COA Weakness

The system shall identify weaknesses in the
COA

15 Out of Scope
Spreadsheet Requirements

13.1.5 Display Friendly
Losses

The system shall display friendly losses

Accepted

13.1.6 Display Effects

The system shall display both desired
effects and undesired effects

Accepted

13.1.7 Display Collateral
Damages

The system shall display collateral damages
based on COAs

21 Additional Out-of-Scope
Requirements

13.1.8 Display COA
options

The system shall display options to let user
choose the best COAs

15 Out of Scope
Spreadsheet Requirements

13.1.9 Reporting
Mechanism

The system shall provide a reporting
mechanism

17 Defective Originating
Requirements

13.1.10 COA Modifications

The system shall allow modifications to
COAs

21 Additional Out-of-Scope
Requirements

13.2 COA Recalculations
on Changes

The system shall recalculate the probability
of attaining commanders intent was well as
the changes in the criteria values when
COAs are modified

21 Additional Out-of-Scope
Requirements

13.3 Creation of Sequels

The system shall allow the creation of
sequel plans that allow friendly forces to
capitalize on achievement of objectives and
desired effects

15 Out of Scope
Spreadsheet Requirements
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Number & Name Description Status

The system shall support and aid in the

13.4.1 Aid in Undesired assessment of the likelihood of Undesired Accepted

Effects Assessment Effects occurring given the likely enemy P
reactions

13.4.2 Adversary History The system shall provide the history of Accepted
adversary

13.4.3 Adversary Allies The syst.em shall provide 1nf9rmat10n Accepted
concerning the adversary allies

13.4.4 Adversary The system shall provide information

I : e Accepted
Capabilities concerning adversary capabilities
13.4.5 Adversary Intent The system shall provide information Accepted

concerning adversaries intent

13.4.6 Enemy Actions &
Undesired Effects

The system shall aid in determining how
might the enemy act to produce Undesired
Effects.

15 Out of Scope
Spreadsheet Requirements

13.4.7 Consequence of
Undesired Effects

The system shall aid in considering the
consequences of all known Undesired
Effects.

Accepted

13.4.8 Undesired Effects
mitigation

The system shall recommend changes that
mitigate the risk of causing undesired
effects

15 Out of Scope
Spreadsheet Requirements

13.4.9 Create Branch
Plans

The system shall create basic branch plans
that address enemy reactions and mitigate
risks of unintended and undesired effects

15 Out of Scope
Spreadsheet Requirements

13.5.1 Visualize COA
operations

The system shall aid in the visualization on
how operations will unfold based on the
selected COA

Accepted

13.5.2 COA Path

The system shall aid in determining if COA
path is correct

15 Out of Scope
Spreadsheet Requirements

13.5.3 COA Path Mods

The system shall aid in determining if COA
needs to modified

19 Update Requirements
to Reflect Analysis

13.5.4 COA Mission
Analysis

The system shall aid in determining if COA
will achieve objectives.

19 Update Requirements
to Reflect Analysis

13.5.5 COA Path Effects

The system shall aid in determining
undesired/desired effects along pathway

20 Additional Defective
Requirements

13.6.1 COA Commanders
Intent

The system shall aid in the comparison of
COA options to commanders intent to
ensure intent is being met

15 Out of Scope
Spreadsheet Requirements
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Number & Name

Description

Status

13.6.2 COA Measures

The system shall aid in determining if COAs

20 Additional Defective

are measurable for assessment Requirements
13.7.1 Mission Archives The system shall provide access to archival
. . Accepted

Access data concerning past mission
13.7.2 Mission Archives The system shall provide a way to search

: Accepted
Search for archives
13.7.3 Data Archive The system shall provide a way to archive Accepted

Creation

data

13.7.4 Archive Search Tips

The system shall provide tips on how to
search for archives

15 Out of Scope
Spreadsheet Requirements

13.8.1 Building Timeline

The system shall aid in building a timeline
to identify when certain objectives are

20 Additional Defective

projected to occur Requirements
13.8.2 Event Occurrence The system shall plot and aid in Accepted
Plotting determining when events should occur P
13.8.3 Event Complete The sys.te.m shall plot and aid in

: determining when events should be Accepted

Plotting

complete
13.8.4 Event Sequencing The system shall plot and aid in Accepted

and Plotting

determining what events precede others

13.9 COA Wargaming
Analysis

The system shall aid in identifying
advantages and disadvantages of each COA
based on wargaming

15 Out of Scope
Spreadsheet Requirements

13.10.1 COA Refinement

The system shall allow refinement of each
COA

15 Out of Scope
Spreadsheet Requirements

13.10.2 Develop likely
enemy reactions

The system shall aid in developing enemy’s
most likely and most dangerous reactions
based on recommendations, sequel and
branch plans

Accepted

13.10.3 FrOB Validation

The system shall aid in validating FrOB
based on COA wargaming

15 Out of Scope
Spreadsheet Requirements

13.10.4 Force Mix
Recommendation

The system shall recommend a different
force mix

15 Out of Scope
Spreadsheet Requirements

13.10.5 Resource Ranking

The system shall aid in and allow the
ranking of resources according to expected
contributions of friendly and adversary
forces to achieving desired effects

15 Out of Scope
Spreadsheet Requirements
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Number & Name

Description

Status

13.11 Projected Task
Timeline

The system shall display when certain tasks
are projected to occur

19 Update Requirements
to Reflect Analysis

13.12 Projected Effect
Timeline

The system shall display when effects are
projected to occur

19 Update Requirements
to Reflect Analysis

13.13 Analysis Linkage
Development

The system shall aid in developing
linkage(s) to support a timely and accurate
analysis

15 Out of Scope
Spreadsheet Requirements

14.1.1 Objective Data

The system shall have access to Objectives Accepted
access
14.1.2 Task Data access The system shall have access to Tasks Accepted

N The system shall allow have access to all

14.1.4 Task & Objective measures associated with tasks and Accepted
access N

objectives
14.1.5 Measure Changes The system shall allow changes to be made Accepted

to measures

14.2 View AOD data

The system shall provide the capability to
view JFACC objectives, tasks, and their
associated measures, and the AOD

18 Rewording of
Requirements
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APPENDIX D

GEO-SPATIAL EFFECTS VISUALIZATION (GEV)

Concept Design Principles: Map Displays
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5795-OEAVT-Task2-Map Displays-v1.0

3.2 Visual Design Guideline for Maps

3.2.1 Map Projection and Datum

A map inherently distorts the spatial relationship of objects on a spherical surface. The
degree of the distortion depends upon the scale of the map, the latitude of the map
projection center, and the selected map projection. Maps should never be displayed in an
un-projected format. See figure 3-1 for an example of Europe and Western Asia
displayed both un-projected, and projected using a Lambert Conformal Conic projection.
All OEAVT map displays should be referenced to the WGS-84 datum horizontal datum
and mean sea level for the vertical datum.

Un-projected map Lambert Conformal Conic Projection

Figure 3-1: Example of an un-projected versus a projected map.
The following map projections are recommended for use in OEAVT, as the projections
are already in use in operational graphics:
Lambert Conformal Conic: This projection is recommended for small-scale (large area)
mid-latitude maps, as well as large-scale (small area) maps. The standard parallels
should be selected to mimimize distortion across the selected display. This is the standard
projection for most mid-latitude small scale graphics such as Joint Operational Graphics
{JOGs) created by the National Geo-Spatial Intelligence Agency (NGA).
Mercator: This projection is recommended for small-scale maps in equatorial regions.
Outside of equatorial regions, Mercator is a special-use projection due to large
distortions.
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Additional information on these projections including a complete mathematical definition
may be found in Snyder, 1987.

Figure 3-2: An un-projected rendering of the ETOPO-5 dataset (topographic height
and bathymetric depth on a 5 arc minute spacing). Note the extreme distortion in
the polar regions. Only the equator is true-scale.

Figure 3-3: An orthographic projection rendering of the same ETOPO-5 data set
with the projection centered on North America.

2.2.2 Display of terrain

Military planners must consider the impact of terrain on operations. Although OEAVT
displays will not be used for detail planning, major terrain features and characteristics
must be depicted in order to simplify correlation with other operational map graphics
used in the planning and evaluation process. Several methods of terrain depiction are
identified below.
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Figure 3-5: Examples of terrain depicted by contour lines on a USGS 7.5 series
topographic map. The left figure depicts contour lines only, the right figure adds
shaded relief to aid qualitative understanding. The terrain depicted is a detailed
view of the hill/valley terrain previously depicted in shaded relief.

Gray scale coded elevation: This method is difficult for most users to interpret, and its
use in not recommended for OEAVT. The figure 3-6 depicts a gray-scale encoding of
elevation, and a corresponding contour map.
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Col_or—encoded elevation ~ Color coding + shaded relief Absolute scale + shaded relief
Figure 3-7: Color coded depictions of terrain elevation.

The three panes of figure 3-7 depict terrain elevation encoded by color. The left figure

depicts a color encoding scale optimized for a single region (uses the entire range of the

pallet for the elevations present). The center figure depicts the addition of shaded-relief

to the optimized encoding scale. The right figure depicts an absolute color encoding

scale (optimized for world-wide elevations), combined with shaded relief.

2.2.3 Display of land/water features: limited color pallet

Water features should be depicted in a blue pallet to provide color-contrast to land
features, which are traditionally depicted in a pallet of browns or greens. The blue
saturation selected for water features should be scaled mid-range to the value of the land
pallet. If bathometric depths or other variations must be expressed within the water layer,
it is recommended that an unsaturated (e.g., pastel) color pallet be used for both land and
water. Ideally, the darkest color in both land and water pallets will not drop below a
value for “L” of fifty as measured in the CIE L*a*b color space (where L expresses
“psychometric brightness™ in a scale from zero (maximum darkness) to 100 (maximum
lightness). Figure 3-8 depicts a such a pallet depicting land/water contrasts.
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Figure 3-8: Land topographic heights and water bathometric depths portrayed in
an example limited range pallet. Such a pallet reserves saturated colors for
overlays, as depicted by the overlay arrows. Note they remain distinct despite
crossing a wide range of pallet values. Picking a text similar in perceived brightness
but distinct in color distinct from either the land or water pallets preserves the
readability of text without overwhelming visual duiter.

2.2.4 Use of overhead imagery to depict land/water

Projected overhead imagery may form the map base display. This is especially useful for
large-scale (small area) depictions where cultural features such as buildings, earthworks
and roads become more descriptive of the operational “terrain” than bare-carth terrain
depictions generated by databases. If used as a base map, the saturation of imagery
should be reduced to an L value of less than fifty. In general, panchromatic imagery is
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= » 3 ; g s - i s
Figure 3-9: Comparison of 1:24000 map feature density to 1Im resolution aerial
photograph. Note that the reduced visual information on the map enables more
rapid comprehension of key terrain and cultural features.

11
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Figure 3-0: educ pallet rendering of photographic imags proves legibili
of overlays/symbols, using the image for spatial reference, not exploitation.
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GIS Environment Trade Study
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Mapping Tools - Functional & Requirement Comparison

Table 1: Functions mapped as M, Mandatory, HD Highly Desired, D Desired, and

NS, Not Significant to program.

Feature OEAVT GEVY COA Sketch
GUI / Interface Capabilities

1. Configurable GUI M
2. Able to embed into separate M

applications

3. 3D interface NS
4. 3D terrain rendering NS
Software Libraries

5. C++SDK NS
6. Java SDK HD
_Drawing Capab

7. Raster M
8. Polygons M
9. Polylines M
10. lcons M
Layers :
11. Visibility M
12. Draw order M
13. GUI Controls HD
File Types

14. ESRI (GIS shape data) HD
15. DTED M
16. CADRG and CIB M
17. Basic Rastar (JPG,BMP) HD
18. Comma Separated (CSV) D
18. KML (vector and raster in XML D

format)

Projections

20. Orthographic D
21. Equal Arc (LLXY/CADRG) NS
22. Mercator NS
23. Gnomic NS
24. Polar Stereographic HD
25. Lambert Conformal Cone HD
26. UTM/MGRS HD
General Performance and

Dependencies

27. Speed HD
28. Reliability HD
29. Validated Algorithms HD
30. Internet Independent HD
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OpenMap

Pros: OpenMap is an open source library that can be used either as an API to

incorporate into the user's application, or as a fully functional standalone application.

Almost every aspect of it is configurable—from the GUI layout and functionality to
the data handling of each layer

Cons: OpenMap is limited to 2D mapping capabilities, virtually all information must
be provided by the user, and it has observed issues with speed and reliability,
specifically when dealing with large amounts of raster data such as DTED or
CADRG.

Licensing: Open Source; see http://openmap.bbn.com/license.html

Notes:

e Oddly enough, even though OpenMap has ready made layers for mapping-
specific data such as DTED and RPF, there aren’t pre-made layers for
generic raster and shape layers. These would have to be coded from basic
layers.

s The OpenMap Architecture is described here:
http://openmap.bbn.com/doc/openmap-arch.htmi#tocs

MapObjects — Java Edition and ArcGIS (C/JMTK)

Pros: ArcGIS is a fully mature industry standard mapping kit. It has every feature
we may want and more. The C/JMTK version comes with multiple extensions
including a Java implementation.

Cons: Our interface to ArcGIS would be be MapObjects — Java Edition, which is
little more than a basic mapping tool, probably not as powerful as OpenMap. All
ArcGIS created data would have to be served to MapObiject layers. If we can't geta
government sponsor for the C/JMTK version of this, it is most likely out of our price-
range.

Licensing: Possibly free under OEAVT.

Notes:
s Capability matrix: http://www.esri.com/library/brochures/pdfs/arcgis92-
functionality-matrix. pdf
s MapObjects-Java Edition:
http://www .esri.com/software/mojavalabout/overview.html
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OSSIM

Pros: OSSIM is a library that has substantial capability to load all the file types we
need and render in all the projection we want.

Cons: OSSIM is not a Mapping development toolkit and really has no built in
mapping functionality beyond the mention file loading and image rendering. All
mapping functionality would have to be implemented in house. In addition, many
image manipulation capabilities would have to be internally developed such as the
geospatial tiling of the CIB and DTED imagery.

Licensing: Open Source

Notes:
« \Website: http://www.ossim.org/OSSIMAVelcome.html

Google Earth (GE)

Pros: Google Earth is a fully functional 3D mapping tool that out-of-the-box supplies
quite a lot of data—terrain imagery and elevation, geopolitical data, road networks,
and more. It is fast and seems reliable. User supplied data is loaded from a format
called KML, which is based on XML and can be easily produced.

Cons: Google Earth is first and foremost a standalone viewer of its own data. Itis
not capable of having its GUI configured nor can it be integrated into a user
application. Although it does handle some user supplied data, specifically basic
raster data and vector data, it is not currently capable of processing more
sophisticated GIS data such as DTED and CADRG. Layering handling is very poor,
verging on impossible. Polygonal data, for example is layered arbitrarily depending
on what points make up the polygon.

Licensing: Basic is free; Pro has a yearly fee of around $400. This also may fall
under the same category as Google Maps in which the free licensing only applies to
publicly available apps. There is no dev kit.

Notes:

¢ Hasa COM API that includes remote control of the camera, loading KML
data, and retrieving Feature information. (see
http://earth.google.com/comapi/interfacel Application GE.html)

s GE can be imbedded in a Windows App
(see http://interactiveearth.blogspot.com/2007/01/importing-gis-data-into-
google-earth.html)

¢ GE has an enterprise version that lets you serve your own data (raster, GIS,
etc.). Word on the Net has prices ranging from $20K - $100K. Here is an
overview of the GE Enterprise capabilities:
http://earth.qoogle.com/earth_enterprise.html.
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Google Maps (GM)

Pros: None.

Cons: The GM API has no handling of raster imagery. GM is only available as a
thin client.

Licensing: Free for public use; private use has associated fees starting at $10K.

Notes:

¢ The GM APl is javascript.

s The APl is documented here:
http://www.qoogle.com/apis/maps/documentation/

* Google Maps can be made to show raster data with SVG plug-ins, but
appears to run slow, plus all layer handling would have to be implemented in-
house. (http://www.web-maps.com/GoogleMapExplore/)

« Here is another discussion about overlaying raster imagery onto a google
map. It involves using MapServer (http:/mapserver.gis.umn.edu/) among
other tools: http://groups.qoogle.com/group/Google-Maps-
APl/browse_thread/thread/1717c535f611a207/838ac2b2a8db4b067?q=wms+n
elson&rnum=2#838ac2b2a8db4b06

JView

Pros: JView is highly optimized and is implemented in Java.

Cons: JView is meant as a 3D renderer of imagery onto a spheroid, much like
Google Earth. It currently can't easily handle any types of 2d data, such as
Polygons and geographic point icons.

Licensing: Free to use on OEAVT as GOTS.

Notes:
+ \Website: https://fextranet.rl.af. mil/jview/

uDig
Licensing: Open Source (LGPL)

Notes:
« uDig is not really a mapping development kit, but an open-source application
developed on the Eclipse Modeling Framework. Although it is extendable, it is
not what we're looking for.
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Recommendation & Discussion

Development of the GEV based on OpenMap is recommended, based on the
availability of key functions , its existing use with the AOC, specifically within IWPC,
and with SAIC's development team’s familiarity with the tool. SAIC intends to
proceed with initial GEV development on this basis absent cther direction. We will
be performing risk-mitigation activities (e.g., assessing performance with hundreds
of layers, extending the lambert projection to the southern hemisphere, etc.). Some
raster-heavy functions needed by the GEV may be achieved using external
packages to pre-process data into more manageable formats.

Why not Google Earth? The ability to depict 2D maps in a low-distortion conformal
projection is judged to be an essential element for accurately understanding the
disposition of forces and events and rules out Google Earth, or virtually any
perspective or orthographic only display for the GEV. The figures below illustrate
the issue.

Figure 1: Small scale distortion comparison: Lambert {black), Azimuthal-
Equidistant (red), and Perspective (green).

For depicting small areas, nearly any common projection is acceptable, as shown in
figure 1. Correlation is noted best at the center of the projection (Irag), with
increasing distortion with distance. Note that the perspective projection (Google
Earth) is under-representing the distance at the edge of the map. The azimuthal-
equidistant has the property of maintaining true scale on all meridians and on the
standard parallels. The Lambert projection approximates this, with the added
property that great-circle routes are approximately straight lines (thus typical ground
points underlying great circle air navigation routes are correctly depicted). Use of
NGA standard parallels and the Lambert projection will also result in depictions
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essentially identical to paper GNC, JNC JOG andTPC maps and charts familiar to
USAF operators.

Figure 1: Large scale distortion comparison: Lambert (black), Azimuthal-
Equidistant (red}), and Perspective (green).

Predictably, a larger scale map exhibits greater distortion. This view is centered on
Somalia. Note that at the extremes of the map, the perspective projecting under-
depicts distances by roughly 15% of the map extent. While useful in 3D rendering,
the perspective projection is not conformal and preserves neither true azimuth, area
or distance relationships.

Also of concem on both Google Earth and Google Maps are licensing terms,
especially for applications not publicly published.

Why hot C/UMTK: While the ESRI ArcGIS based C/UMTK is clearly the most
capable GIS software considered, it carries significant development risks for the
GEV:

- The GEV GUI is intended to be highly optimized for the assessment task,
mixing elements of layer controlforder with plan hierarchy. Achieving this is C/JMTK
appears to be complex, requiring significant coding from scratch.

- The complexity and lack of local experience with the ArcGIS APl increases
risk.

- The available Java implementation within the C/UMTK does not appear to
significantly differ from OpenMap.
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GEV GUI Design Mockups

Icon Set
The 24 icons used as a base for assessment Symbology

Hostile Friendly

Failing Caution  Success Null Failing Caution  Success Null

00O ~ @
‘ <> ‘ ‘ Gonf: Med . <:>
¢ - @O

Conf: Low

Here are some examples of the weighted status indicators that surround the icons in the
GEV.

Failing  Caution Success

Wt: 1.0
Op: 80%

Wt: .75
Op: 68%

Wt: .50
Op: 55%

Wt: .25
Op: 43%

Wt: 0.0
Op: 30%
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GEV displaying a TO

The plan element being displayed is shown in the upper left corner in it's GEV
assessment format.

All assessment data for the displayed plan element is shown on the GEV. There is a
sidebar to the right for non-geospatial assessment data, as well as out of view
assessment data.

Assessments with an Area of effect have an unfilled polygon surrounding them. The
TO’s polygon is a bounding polygon created from aggregating the points and areas of
it's children.

4 D2 08307 >

no loc

Cursor position Status Bar Info line | | Layer statuses
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GEV displaying a TO - partial

The view has been panned upward moving part of the assessment off-screen.

Out of view assessment is displayed along with non-geospatial assessment, in the
sidebar.

) Klexzalg

no loc

\ Cursor position \ Status Bar Info line | | Layerstat
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GEV displaying the expanded TT

A Tactical Task has been expanded. Targets are shown as small dots in the same color
as the assessment.

< D2 0830 Z »
o Toc

Cursor position Status Bar Info line | | Layer statuses
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GEV displaying the collapsed 00

The parent 00 of the TO has been collapsed. The TO now has a single representative
icon. The TO’s assessment data has been simplified to single smaller representative
circles. There are two other assessment areas that some of their area can be seen, but
not their icon, so they are placed in the out of view sidebar. There is also one non-
geospatial assessment data in the sidebar.

m_& -4 D2 08302 |

Cursor position Status Bar Info line
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APPENDIX E

GEM-S 10 ASSESSMENT PROTOTYPE VISUAL SPECIFICATION
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Edit Indicator
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L43 ll Tac Task 1.1.2 Magnitude Ind 1

Asgeccad Magnitude: (55,700)
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Assessment Explorer Task Explorer (Normal View)

v ® The Plan

b @ ST RS The fcon indicates type.
v @ T labiective 1.1 The Color indicates stoplight assessment

Tactical Task 1.1,
@ Plan Element: EINT s wl a_a_

s T s e e indicator list, and Sub Op Rollup list if it has subordinate tasks.

m Tactica

‘Tactn:al Task 1.1.4

Influence Op;
Favorable Assessment

Active Influence;
Unfavorable Assessment

Tactical Task 1,1.5

i 7 leical Tock 116
> @Tac Objective 1.2

> Tac Objective 1.3

R
» iP) Op Objective Z

» (B} Op Obiedtive 2
e

» (P} Op Objactive 4
- @ Op Objactive 5

- @ Op Objactive &

Toggles the Explorer between Normal
View (the one seen here and the default),
and Global View (discussed later).

| Normal I Global |
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Element Name I

Element Indicator Summary for details)

Mavigate to Parent ] [ Rollup Info for this element (see

[Detailed Assessment Graph

1w oD

L=

]

1£ #lnm Dlmm Slammamé han
UG TG SrC e I as
subordinate tasks. these are also
I roiled up into the assessment

N —_—

most recent

rollup.

0
Direction

X-Axis is assessed
direction rollup

Expected Magnitude.
Editable
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Detailed Assessment Graph
(10 Assessment) — Plot Details

= 1 | 1 i 1 I 1 I | | )[
The ellipses indicates confidence. " | | 1 l
Its major and minor axis adjust it i
independently to reflect confidence 2
for both Direction and Magnitude. [The cross shows ]
T T 1T 1= T the current value.

1

-
“l’ Previous assessments are plotied as
L simple filled circles, with size
O & diminishing the older the plots are.
L)
The dot/circle shows the
baseline assessment. It will F
always be the last point.
1 fa) 1 (




" v X i |
Here's the indicator lists and sub rollup list of
this “blown up” plan element assessment Direction Indicators (55%2)

|23 | 0n Ot 5 Direction ind 1

Detailed Assessment Graph > O et e
(10 Assessment) — Subcomponent Scatter Plot Details

Magnitude Indicators (559)

3 Iopot}m;qnimuelnal ED
['52 7Y 00 0L 5 Maunitude 1nd 2 D

A scatter plot of all the plan element ——— T 1 2
components that make the rallup is 4 . P —— i Sub Op Rollups 4459 =
brought up when the user clicks and X -
holds down (he lell mouse bullon. | I ] ,I [s JTac Objective 5.1 m
o | | ! || 14 | Tac Objective 52
Sub Op Rollups are drawn as crosses X l —-I- — m
at their individual assessed values. =T i : 42 -_Tac SR n o
Their size rellecls their rollup weighling. [ e i e ' 1 | 0 i tibive e ﬁ o]
A% . ] [12 [ Toc Objective 5.5 no

Direction Indicator Assessments are drawn as tic
miarks alony Lhe Direclion Axis al heir individual
assessed values. Their length reflects their weight.

Two axis lines are drawn as a reminder of where

the "blown up” plan element rollup is located, giving
a reference point for the component plots.

Magnitude Indicator Assessments are drawn as tic
marks along the Magnitude Axis at their individual
assessed values.. Their length reflects their weight.




Launches Weight
Editor

indicator List (Influence)

Double Clickina an Indicator will brina up its Editor.

naa Suh (')_n will Na\_xigah: tn tha

ssment—the same as clicking on

Op in the Explorer.

s

Subordinaie Op R

only present if displaying a Plan | |
Element that has Sub Ops - — - .@ when there are Sub Ops

-
s
- - B
1 ] i e
P FTactics A
I UTactical Task 1.1.5 () e
L5 s U
| 12 | Tactical Task 1.1.6 O




Element

MName

Mavigate to Parent
Element

Rollup Info for this element (see
Indicator Summary for details)

| (ACTIVE IU AsSsSessment) ! P

100% l

75%

Age Oi assessment is based an
the last Indicator assessment.

wihink trimnnrad dhn et rnannd

2

P

rollup.

I DI sk oas ey ;
=
e \ i~
| See piot detaiison | 11
[ next slide | . L
.
&

(

]

Us UDS IS

Y-Axis is % Reduction of
Capacity.

Execute

Cummin
b e

3

N

X-Axis is Duration. The scale is pseudo-
Joganithmic, containing B sub scales from
nartial gecands to months

Plan Execute and Terminate times, plotted
per favorable and acceptable thresholds.
This data is fof Teference and can not pe

edited.

Expected Magnitude.
Editable
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Detailed Assessment Graph
(Active |10 Assessment) — Plot Details

Favorable and Acceptable
thresholds are dynamically drawn
100% | per the effect data.

The ellipses indicates confidence.
Its major and minor axis adjust
independently to reflect confidence J

for both Direction and Magnitude.

The cross shows
the current value.

50%

eduction of (

Previous assessments are plotted as
simple filled circles, with size
diminishing the older the plots are.

o

There are two sets of paints. (

R
—

= i - — 0/ ] |
Blue = Desired Effect; Red Dm():l,\sls 30s im 30m 1h 12h 1d 15d 1mo 12 24mo |

Collateral Effect :
Duration

[A Collateral Effects Favorable

thresholds are always 0,0.




83 = Tac Task 1.1.3 Des Duration ind Z

Doubte Clickina a Sub Oo will Navicate to that Oos

e Assessmeni—ife same as ci ai ifne _—-/
Min in the Ewnlocae Nasirad Fifact Canarcifu

117 1I]Tac Task 1.1.3 Des Cap Redux Ind 3

Scroll Bar will activate if |
indicator list exceed
window size.
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[Indicator Summary ]

Weight

The number represents

the % weight. The

background saturation
} also darkens as weight

l increases

Name of Indicator
or Plan Element

Confidence
A bar that fills bottom to top as
confidence increases

i
a

] (4

Hovering over the different components brings up a
tooltip that gives the exact numerical value of the specific
information.

Hovering over the Name will give the numerical raltup
values for that indicator

p—
| 5 JTactical Task 1.2.2

| 10 | Tactical Task %S =

i — v gl Task 1.2.2
m. Dir RU; 0.57

¥ Mag RU: 0,44 (108,730)

Age
The indicator is all black
when beyond the oldest
threshold. White increases
with newer updates. An
indicator updates this

a “glow” around it.

e
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