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Realizing Operational Planning
and Assessment in

the Twenty-First-Century

Air Operations Center

How a Refined Planning Construct and Semantic
Technologies Can Enable Delivery of the AOC's Last
Unsupported Functions (Part 1)°

W(g Cdr Redvers T. Thompson, Royal Air Force, Retired

are critical components of executing a modern military cam-

paign and the supporting air operations.! Without future ad-
vancements, particularly in assessment, commanders will remain se-
verely limited in their evaluations of whether their planned and
executed actions have produced the desired effects. The variability of

O perational planning and subsequent operational assessment

‘Part 2 will appear in the May-June 2013 issue of Air and Space Power Journal.
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planning and assessment constructs and terminology, data sources,
analysts’ confidence, and the ability to readily understand and visual-
ize operational schemes, plans, and evidence from the operational en-
vironment creates obstacles in campaign development and integration.
The same is true of problems related to the access, collation, and anal-
ysis of related planning and assessment data. To address significant el-
ements of these issues, this article proposes utilization of an evolution-
ary planning construct and abstract semantic data models of both
operational plans and environments to relate and realign disparate
data elements, thus enabling automated reasoning and inferencing
across those models.

By way of recent example, for Operation Iraqi Freedom, US Air
Forces Central planners had developed over many months a very de-
tailed supporting joint air operations plan designed to attain air and
space objectives. However, the assessment chain still had “weaknesses
that might have resulted in significant fog and friction.”* Determining
and identifying intended operational effects are critical to executing
component strategies; during Iraqi Freedom the joint force air compo-
nent commander (JFACC) needed to know the actual effects of his op-
erations on Iraqg’s regime as well as on its ground and air forces. How-
ever, a lack of timely operational assessment limited his review and
adjustment of the air strategy. Moreover, the inability to assess air-
power effects also impinged upon the land component commander’s
maneuver decisions. The same dearth of assessment constrained the
land commander’s determination of strength and movement of Iraqi
ground forces in front of his forces, an uncertainty that forced him to
change his strategy to a much less efficient form of offensive maneu-
ver: “maneuver to contact.”

Although the above has focused explicitly on assessment, successful
operations—like the proverbial three-legged stool—depend almost
equally on three facets of the “control” aspects of command and con-
trol (C2) (i.e., planning, execution, and assessment). By necessity,
each of these supports and enables in some way the other two—evi-
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denced in many C2 research and development projects sponsored by
the US Department of Defense (DOD). These projects have included
problem statements regarding the necessity of “provid[ing] critical and
actionable insight into planning and execution while supporting both
co-located and distributed teams” through the application of “agile data
integration.” Furthermore, these air-related C2 problems and capabil-
ity shortfalls are symptomatic of capability gaps endemic across all US
government operational domains. In addressing any problem areas in
operational planning and operational assessment, therefore, one
should extend the solution approach to or integrate it with all inter-
agency, joint, coalition, and nongovernmental organizations’ domains.

Part 1 of this article establishes and analyzes the shortcomings of
current operational planning and assessment methods. The remainder
answers how many of those issues can be addressed through both the
employment of the Comprehensive Adaptive Planning and Execution
(CAPE) methodology and the utilization of semantic models of opera-
tional plans and their operational environments.

Problem Description:
Command and Control—the Failing Domain

Poor Cross-Domain Operational Planning, Execution,
and Assessment

The US Air Force has sought to address the fact that its air and space
operations centers (AOC) are significantly deficient in their accession,
visualization, or understanding of underlying data, systems, and im-
pacts from ongoing operational planning, execution, and assessment.
The AOCs’ processes and support tools do not adequately capture, con-
vey, and display national strategic intent and objectives through both
the joint force commander’s and JFACC'’s operational-level plans to the
latter’s detailed, day-to-day direction in his or her air operations direc-
tive.® Finally, the multiple mission-specifics of the daily air tasking or-
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der (ATO) must be executed through the “fog and friction” of combat
operations while undergoing a continuous assessment and recommen-
dation cycle. Not only do these deficiencies exist within a single com-
ponent acting at a single level of war but also no current capabilities
exist to capture and visualize operational plans and data—either hori-
zontally across the various service, functional, and interagency do-
mains or vertically through the various levels of war (i.e., national stra-
tegic, theater strategic, operational, and tactical).

As a contribution to the Project on National Security Reform’s study
of the US government’s interagency process, a paper entitled Choosing
War: The Decision to Invade Iraq and Its Aftermath noted that “the fu-
ture is likely to present complex contingencies that will require signifi-
cant capabilities in which the power of the entire government will be
needed to make plans to solve multifaceted problems overseas.”® In a
related study on crisis planning, Dr. Williamson Murray, a Senior Fel-
low at the Institute of Defense Analysis and a member of the National
Strategic Studies Group, points out that “no matter how impressive the
conduct of . . . operations might be at the tactical level, there is no
guarantee that linkages will exist to the strategic and operational levels
without a considerable intellectual effort to think through the potential
effects of policy decisions and strategy, or the possible contributions
that tactical actions might make to the achieving of operational or stra-
tegic effects.””

Against the backdrop of changes required across the entire US gov-
ernment and joint military community, the Air Force’s operational
AOCs face the following issues:

e Providing a leading or contributory role in the operational design,
campaign planning, and development of detailed supporting plans
for operations to deter or defeat dynamic threats in multiple do-
mains.

e Synchronizing air; space; cyber; and intelligence, surveillance, and
reconnaissance (ISR) actions by time, space, and resource across
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multicapable component elements and with other functional and
service components and agencies.

e Dynamic assessment and replanning of ongoing operations to bet-
ter inform decision makers and offer appropriate recommenda-
tions.

Problematic Integration, Coordination, and Visualization of
Operational Plans and Knowledge of the Operational Environment

A particularly problematic area in the C2 domain involves the integra-
tion, coordination, and consequent visualization of information from
strategic guidance, operational plans, ongoing combat operations, in-
telligence sources, and an ever-morphing operational environment.
Many efforts over the past several years have made strides in creating
user-defined operational pictures or common operational pictures.?
However, none have fully met requirements to supply a holistic view
of the operational environment that is customizable and navigable by
users at various levels of command who perform various functions.

A number of these problems were identified as factors that caused
difficulties in assessing air operations during the initial phases of Iraqi
Freedom. These included the format of mission report messages,
which prevented rapid processing; incompatible joint and AOC infor-
mation technology systems that hindered the effective sharing of as-
sessment information; and a speed of campaign that served only to
compound these and other problems. To address these issues, recom-
mendations have included instituting systems that streamline the pro-
cessing of mission reports and the enabling and promotion of the
cross-domain use of common databases for information about targeting
and battle damage assessment.’

Dislocated and Distributed Command and Control

As the Air Force continues to implement the organizational structure
of the component numbered air force and distributed operations con-
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cepts, it will forward-deploy fewer AOC functions. Therefore, both co-
located and geographically separated teams will need workspaces that
provide critical and actionable insight into an AOC'’s operations, gener-
ate both situational awareness and shared understanding, and synchro-
nize collective air, space, cyber, C2, and ISR activities.

Further, the problems of dislocated and distributed C2 are not solely
those of component numbered air forces and their AOCs; rather, they
remain inherently ubiquitous across all operational DOD domains.
The DOD has also determined that current C2 and planning paradigms
are too slow and cumbersome, often resulting in plans that address
conditions that no longer exist and that cannot adapt to the demands
of today’s dynamically changing security environment. Moreover,
these paradigms offer no mechanisms to facilitate early and frequent
consultation between military and civilian leadership regarding plan
development and refinement.”

The multifaceted nature of current and future crises will demand
that all of the US government’s national instruments of power fight as
a team, the logical extension of which is the need to plan, fight, and as-
sess as a team. Commanders will adjust operations based on their as-
sessment to ensure the realization of planned military objectives.
Their assessment process must be continuous and directly tied to deci-
sions throughout the planning, preparation, and execution of opera-
tions." Consequently, C2 support tools should at least enable the effec-
tive integration of planning and assessment processes and data across
all domains and levels of war, even if the innumerable idiosyncratic
vagaries of discrete tactical elements prohibit cross-domain integration
of tactical execution processes.

Lack of Visualization That Supports C2 Planning, Situational
Awareness, and Decision Making

Currently, C2 tools range from a few custom applications to the famil-
iar Microsoft Office and Post-it sticky notes. For the most part, the
available information technology tools support very specific and dis-
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crete C2 tasks. To the author’s knowledge, no fielded C2 support tools
explicitly relate tasked tactical missions with all of the following re-
lated data: (1) their associated operational and/or tactical objective(s),
(2) entities in the operational environment with which the missions
must directly interact (e.g., targets), and (3) entities on which one in-
tends to produce any consequential effects. Additionally, because
these basic data relationships aren’t maintained, the shared under-
standing and visualization of those relationships have proved some-
what difficult to date.

One of the greatest limitations in today’s conduct of the planning,
execution, and assessment cycle is that teams performing one element
of the cycle have limited insight into the decisions and products of
prior elements. Information and decisions generated in prior cycle ele-
ments are not brought forward and presented in ways that effectively
frame and support good decisions which maximize the attainment of
larger strategy goals. For example, within the AOC, current systems do
not maintain the linkage between the strategy or plan elements (e.g.,
operational and tactical objectives and tactical tasks), targets, and mis-
sions to aid in execution decisions and assessment. This significant de-
ficiency in system/tool functionality is reflected by the necessary in-
troduction into the AOC in recent years of additional personnel in the
role of ATO coordinators (a.k.a. “football carriers”). These individuals
ensure continuity and consistency from commander’s intent through
planning to action to assessment of each of the discrete—but multiple
and overlapping—ATO cycles.'?

As AOCs manage ever-increasing cross-domain operations, they will
need support tools and visualizations that help planners apply sepa-
rate and combined air, space, and cyberspace resources to meet a
JFACC's operational objectives and understand their parts in the over-
all joint campaign. Knowledge of the progress towards those objectives
and the shared understanding of their relevance and interactions
within the campaign depend upon integrated and holistic AOC plan-
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ning and assessment processes that can readily generate timely output
that is easily and rapidly assimilated.

Solution Approach: Unifying and Visualizing Operational
Plans and Environment through Dynamic Modeling

Unifying Cross-Domain Planning, Execution, and Assessment

To contend with the deficiencies in cross-domain operational planning,
execution, and assessment, as discussed above, the DOD now recog-
nizes the desirability of close integration and execution of any cross-
government strategy that seeks to resolve any major crisis or conflict.'®
This realization prompted a widely held belief in the need for a fully
inclusive, comprehensive approach to the conduct of future national
and coalition operations.'*

The foremost and driving imperative of such an approach entails the
determination and delivery of end-state conditions and their necessary
intermediate, enabling, and/or contributory conditions within an op-
erational environment. Two key elements of such a conditions-based
approach to crisis and contingency planning, applicable in any opera-
tional domain, include a holistic understanding of the operational en-
vironment and emphasis on the required outputs of change in that en-
vironment.

Therefore, as a vital precursor to supplying commanders and staffs
with tailored support tools and visualizations based on common opera-
tional understanding, one must first identify a construct or methodol-
ogy capable of capturing the “unifying logic” of conditions-based opera-
tional plans. Moreover, the construct or methodology should also have
comprehensive utility and meaning across all joint, interagency, coali-
tion, and nongovernmental organization domains. CAPE is such a
methodology.'> Only with the benefit of such a unitying, logical con-
struct established and employed will it be possible to enable the effec-
tive coordination, adaptive planning, execution, and assessment of
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complex, cross-domain, horizontally and vertically coordinated, full-
spectrum operations—and visualization of the same.

CAPE: The Unifying Construct

Since clear strategic guidance is universally considered essential to the
planning of operations, CAPE'’s construct utilizes, at its highest level,
strategic end-state conditions that would collectively comprise the stra-
tegic end state. Although a defined military end-state represents the
military’s overall goal, other strategic end-state conditions will likely
be associated with other national instruments of power. The military
commander, having established the military end state, will identify the
various constituent end-state conditions that will define the realization
of all military objectives.

The author defines the concept of a line of effort (LOE), a key con-
struct element within CAPE, as a logical line (representing a causal
chain) that defines the orientation of actions, causal links, effects, ob-
jectives, and/or end-state conditions in sequence and purpose within
an operational design.'® Further, the LOE is utilized as the main con-
struct for logic-based visualizations. Figure 1 depicts a national strategic-
level campaign visualization, displaying a number of notional strategic
LOEs (diplomatic, military, economic, and information) delivering spe-
cific, individual strategic end-state conditions, along with a military end
state comprising multiple, constituent military end-state conditions.
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JFC: Joint Force Commander JFACC: Joint Force Air Component Commander
JFSOCC: Joint Force Special Operations Component Commander JFMCC: Joint Force Maritime Component Commander
JFLCC: Joint Force Land Component Commander

Figure 1. CAPE construct: Integrating military objectives with strategic lines of
effort and operational objectives

A joint military campaign takes place primarily at the opera-
tional level of war; the production of sequenced and/or aggregated
operational-level effects delivers the military end-state conditions.
Within the CAPE construct, therefore, these intended operational-level
effects become the operational objectives normally tasked to compo-
nent/subordinate commanders. In essence, an operational objective is
either an “enabling” milestone effect or final “contributory” effect re-
quired to reach a military end-state condition. One can develop and
depict a military LOE, comprising sequenced operational objectives,
for each mandatory military end-state condition. It is also possible to
represent both established relationships or dependencies between a
military LOE and other strategic LOEs and the assignment of responsi-
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bility for an operational objective to a subordinate commander (in
joint doctrine terms, the “supported commander” for that objective).

CAPE can depict all of this (see the center of figure 1, where stars
represent operational objectives [OO] within each of the military LOEs
and color coding represents their assignment to a joint force compo-
nent). The figure introduces and illustrates only the strategic- and
operational-level planning elements, but the CAPE construct has been
developed down to the lowest level of tactical missions, actions, and
targets (see the example discussed in the next section and illustrated
in fig. 3).

The development of CAPE as an underpinning, logical planning
methodology included the identification, classification, and definition
of every planning element within its construct. Many of the planning
elements (or terms) come from existing US military doctrine (e.g.,
Joint Publication [JP] 3-0, Joint Operations, and JP 5-0, Joint Operation
Planning) and the author’s operational experience. Nevertheless, a con-
tinuing and extant problem within the C2 domain is that the vast ma-
jority of even the most widely used planning elements or terms, such
as OO, tactical objective (TO), and tactical task (TT), have no formal
definition or common schema for writing or applying them. Indeed,
the author challenges this journal’s readership to find any authorita-
tive (or otherwise) definitions of these three most commonly used
planning terms. CAPE has rectified these specific definitional deficien-
cies by development of the following:

e Lexicon of CAPE planning terms and elements, including a formal
definition of each term and element, based mainly on extant and
evolving joint and service doctrine.!” It also includes many derived
by the author.'®

e CAPE planning element / syntax schema, which defines the struc-
tured syntax to be employed for the description and data capture
of each category of CAPE planning elements.'” This formalized
structure enables automated system extraction of the contextual
and semantic detail contained within all of the individual ele-
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ments of an operational plan; furthermore, it supports subsequent
modeling of their relationships with other plan elements and the
operational environment.

e Logical abstraction of CAPE planning terms and elements, which
details the logical and semantic relationships among all the plan-
ning elements as they would exist within an operational plan.?

Integration of Operational Knowledge through Dynamic Modeling

A unique methodology and technical solution makes possible the auto-
mated creation of dynamic, user-defined operational environment
models (OEM). The latter offer multiple views of the operational envi-
ronment through the integration of multiple sources of intelligence
and operations data as well as ontological definitions of systems of in-
terest. Just as a full, logical abstraction embraces all of CAPE’s plan-
ning elements, so do multiple, similar abstractions include an exem-
plar range of entities that will exist in most operational environments
(e.g., electricity power plants, power substations, airfields, air defense
missile sites, hospitals, refugee camps, and petroleum distribution
nodes).”

Upon these logical abstractions one can produce semantic OEMs and
create visualizations. Figure 2 shows five entities (circles color-coded
by political, military, economic, social, infrastructure, and information
[PMESII] category) related by arrows that are color-coded by type of re-
lationship link (logical, functional, physical, or behavioral).?* Four of
those entities, identified as “targets,” are linked to their respective con-
stituent facilities or aiming points (the red triangles). These OEMs pro-
vide not simply a “snapshot in time” of friendly, neutral, and enemy
systems. They offer an understanding of the relationships among sys-
tems and an indication of how friendly actions against specific targets
affect these interrelated systems, enabling richer comprehension of
current and evolving operational environments and threat domains.
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Figure 2. Logical representations of entities in an operational environment

In terms of the war fighter's and commander’s understanding, such
semantic data models, as exemplified by an OEM of an operational en-
vironment and its constituent enemy systems, can clearly (and to a
significant degree) enable the much-sought ability to transform raw
operational environment data into useful information, sound insights,
and knowledge. Finally, they enable better decision making—a goal to-
wards which the US government is currently making significant in-
vestments (more than $200 million) under its Big Data Research and
Development Initiative.?® Beyond this broad operational utility of bet-
ter decision support, these OEMs offer for the first time the potential
to deliver the modeling of systems and systems of systems. The latter,
in turn, can allow the automated support of nodal analysis and system-
of-systems analysis—core concepts of effects-based targeting as articu-
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lated and advocated widely within the Air Force and by Lt Gen David
Deptula, USAF, retired, in particular.** They also allow the broader
effects-based approach to military operations, as discussed and advo-
cated in Air Force operational doctrine.?

An extension of developing these dynamic, user-defined OEMs en-
tails using the logical abstractions of the CAPE construct to develop a
complete operational planning, execution, and assessment ontology
that, with tool or system support, allows construction and mainte-
nance of an operational plan model (OPM) “on the fly” as commanders
and staffs plan, execute, and assess an operation. Key to the practical
employment of these OPMs is that the logical construct establishes
(for the first time) a standard method for capturing and visualizing
plans. It also defines and captures all the semantic relationships
among an operational environment’s constituent system elements and
the various parts of a comprehensive, conditions-based plan.

Another key innovation—the identification within the CAPE con-
struct of both objects of action and objects of effect as plan elements—
plays a pivotal role in enabling this interconnection between an OPM
and related OEM. An object of action denotes an operational environ-
ment element against which an action is planned or actually directed,
whereas an object of effect is an operational environment element on
which an effect is intended or actually produced. These key elements
jointly act as one of two logical bridges or “touch points” between the
two model types. That is, the plan model’s objects of action and objects
of effect will also be discretely represented as operational environ-
ment system entities with the OEM, therefore enabling modeling in-
teraction between the OPM and OEM.

The recognition, capture, and visualization of causal links—another
key innovation of the CAPE approach—act as the second of the two
logical bridges or touch points between OPMs and OEMs. These causal
links constitute an identified mechanism that causes a given effect to
be produced that is of a different nature to that of the contributory ef-
fect or action. The author considers it wise at this point to quickly ad-
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dress the use of causal links within the CAPE construct, particularly
the use of the phrase identified mechanism. To do so is appropriate,
given the widely voiced criticisms of the effects-based approach to op-
erations among elements of the US joint community, typified by state-
ments such as “the ideas reflected in [effects-based operations] . . .
have not delivered on their advertised benefits and . . . a clear under-
standing of these concepts has proven problematic and elusive for US
and multinational personnel.””® The pertinent element concerns the
meaning of identified. Its use here is not intended in the context of a
“preknown” mechanism but in the context of either a recognized or ac-
knowledged mechanism. That is, whether the mechanism is a pre-
known fact or law of nature, something recently deduced from empiri-
cal observation or just a planner’s or commander’s best intuitive guess,
it is the mechanism that has been identified (i.e., articulated and cap-
tured) as the assumed means of causing an intended effect. Perhaps
one could ask the rhetorical question, What is the implication of an op-
erational planning process that doesn’t identify the logical linkages be-
tween intended actions and required outcomes? To the author, the ad-
age regarding hope as a poor foundation for a plan seems germane to
any attempted answer.

Figure 3 offers a visualization of some of CAPE'’s tactical-level plan-
ning elements, including the use of causal links. The figure depicts a
tactical scheme for the delivery of the tactical objective “enemy Mecha-
nized Infantry Brigade X unable to affect friendly ground assault.” The
planners identified that Brigade X had to cross a local river to affect the
friendly assault and that four key bridges spanned the river. Therefore,
they devised a tactical scheme (LOE) that involved a single tactical task
with a single ATO mission (Mission XYZ) tasked to drop (deliver func-
tional Kkills on) the bridges with the direct effect that all of them would
be unusable by mechanized infantry. Obviously, the planners assumed
that this action would deliver an intermediate indirect effect of “Mech-
anized Infantry Brigade X unable to cross river”—the actual purpose of
the TT (its objective). Then, as the third-order consequence, the plan-
ners believed that the intended TO would be delivered.
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Figure 3. CAPE construct: Causal links within an operational plan

Therefore, in this example, the object of action was collectively the
four key bridges, and the common object of effect (common to both
second- and third-order effects) was the enemy’s Mechanized Infantry
Brigade X. However, one must note that the scheme sought to affect
two different, specific capabilities of Brigade X: its ability to cross the
river and its ability to affect the friendly assault. This is evidenced by
the two discrete causal links that the planners assumed were in play:
(1) enemy Brigade X requires four key bridges to cross the river and
(2) to affect the friendly ground assault, enemy Brigade X must cross
the river. Hopefully, the relevance of identifying and considering
causal links is self-evident. As in the above example, if an assumed
causal link proves false or not in play, the intended outcome or effect
probably will not occur unless produced by some other unidentified
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causal mechanism or fortuitous happenstance—but certainly not by
the intended cause-and-effect scheme planned for.

The author again challenges this journal’s readership to consider the
implications of the above tactical scheme in terms of assumed causal
links if any one or more of the following circumstances were actually
in situ within the operational environment:

e The action followed a long period of drought and the river had
been dry for many months.

e Brigade X was equipped with and well trained in the use of bridg-
ing equipment.

e Brigade X's order of battle had just been enhanced with a support-
ing long-range artillery unit.

e The actual maneuver of the friendly ground assault had to swing
up against the friendly side of the river.

In most cases, the causal links employed within a plan are deduced
during the various operational design, estimate, and planning pro-
cesses, as illustrated in the above vignette. One can therefore see that
within the CAPE approach, a causal link so identified and employed
within an operational plan can be instantiated within the OPM. It
should relate to some form of link (physical, functional, behavioral, or
logical) that actually exists (planning fact) or that one assumes to exist
(an identified planning assumption) between the relevant system enti-
ties in the operational environment (e.g., between the object of action
and related object of effect). Therefore it can and should be captured
and represented within the respective OEM. In other words, and as de-
picted in figure 4, one can directly relate a plan’s/OPM’s causal links
to discrete (actual or assumed) system links in an OEM, as one can
similarly relate objects of action and objects of effect to system entities
in the OEM.
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Figure 4. CAPE construct: Interconnections between OPMs and OEMs

As with the expansion above on the identification of causal links, it
is worthwhile here also to expand on the introduction and use of the
tactical task objective (TTO), a new planning element to those familiar
with the Air Force’s most common OO-TO-TT planning hierarchy.
This evolution in terminology addresses both what is in fact the com-
mon (mis)usage of the term tactical task and the explicit identification
and separation of tasked action from that of the action’s desired ef-
fects. Specifically, CAPE defines a T'T as a discrete scheme of tactical ac-
tion undertaken to produce an intended tactical-level direct effect and a
TTO as the intended, discrete tactical-level effect that divectly contributes to
or enables the achievement of a tactical objective.

In the author’s AOC experience to date, T'Ts invariably have been
written as intended tactical-level effects (equivalent to a CAPE-defined
TTO); therefore, in CAPE terms, the current common usage already is
OO-TO-TTO. CAPE is redefining the planning term tactical task to cap-
ture the tasks actually assigned to tactical units, as will eventually be
represented in an ATO (or similar tasking order).” The tactical vi-
gnette offered above provides a clear example of this usage: the TT
was the aircraft mission to deliver functional kills on four bridges, and
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the TTO called for preventing Brigade X from crossing the river.?® In-
deed, one can recognize this construct simply as realizing within the
Air Force's strategy-to-task construct the mission-type order, already
ubiquitously employed within Army and joint communities (i.e., tacti-
cal unit X is tasked in an ATO to undertake TT Y in order to deliver
TTO Z). In the author’s operational experience both as a member of a
strike/attack aircrew during Operation Desert Storm and as an opera-
tional planner/tasker during Operations Southern Watch, Allied Force,
Enduring Freedom, and Iraqi Freedom, the ATO conveyed to a tasked
unit only the required tactical mission (the required direct effect of the
weapons). Very rarely, if ever, did it offer any insight regarding the “in
order to” element—that is, the action’s actual, immediate objective (the
TTO), never mind the associated higher-order objectives (TO and OO).

The CAPE methodology also enables the ready incorporation of
mission-type orders within the JFACC’s normal tasking vehicle (the
ATO) through the simple expedient of facilitating the referencing of
the related TTO (and, arguably, the parent TO) within each ATO mis-
sion’s tasking data/narrative. To emphasize the potential benefits of
enabling the mission-type-order concept within the ATO, the author
for the final time challenges this journal’s readership to consider the
following situations:

e In the above fictitious bridge-related vignette, during execution the
tasked mission approaches the target area and sees mechanized
infantry equipment streaming across the dry river bed south of
the target bridges in what appears to be a more direct route to in-
terdicting the ongoing friendly ground assault. In one case, the
mission lead is aware only of his ATO mission task of dropping
four bridges; in a second case, the mission lead also knows about
the mission’s TTO of preventing a mechanized infantry brigade
from crossing the river, which in turn is an order to prevent a
mechanized infantry brigade from affecting the current friendly
ground assault—the TO.
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e In a second real-world vignette, which the author himself witnessed
during Southern Watch, friendly forces tried desperately to locate a
drone aircraft capable of delivering weapons of mass destruction
(WMD) with which the Iraqis were playing a shell game among nu-
merous hardened aircraft shelters (HAS). Out of the blue, ISR assets
located the HAS housing the drone, so a strike mission launched
with an ATO mission task of destroying HAS X. The mission re-
turned, rightly boasting direct hits on the target HAS, and the crew
added to the intelligence picture by reporting the sighting of a
drone-like aircraft of interest sitting on the hard-standing across
from the target HAS! Thus, as an alternate case to what actually oc-
curred, the mission lead could have been made aware that the crew
was tasked to destroy the HAS in order to destroy a WMD-capable
drone aircraft believed to be housed in HAS X.

So both of the above situations raise the question, What would the
likely variances in outcomes have been between the two cases (know-
ing or not knowing the “in order to”), and which would likely repre-
sent the more beneficial outcomes?

Conclusion to Part 1

Part 1 of this article has discussed the extant problems and failings of
C2’'s operational planning and assessment capabilities across all of the
US government’s C2 domains and at all levels, which included ad hoc
processes; a paucity of information-technology support tools; and limi-
tations of data acquisition, correlation, analysis, and visualizations. It
then examined how many of these shortfalls one could address
through the employment of an evolutionary planning construct and
methodology known as Comprehensive Adaptive Planning and Execu-
tion. The article went on to explain how the CAPE approach enables
the utilization of abstract semantic models of both operational plans
and operational environments to relate and realign data and to enable
automated reasoning and inferencing across those models.
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The second part of this article will describe how modern semantic
technologies can efficiently implement—as services within a service-
oriented architecture—the CAPE methodology, OPMs, and OEMs as a
highly practical and effective planning and assessment paradigm for
the twenty-first-century AOC. These services provide hitherto unavail-
able C2 resources and capabilities to commanders, planners, assessors,
and analysts for timely decision making and achievement of campaign
objectives. The second part will introduce the solution technology in-
volved in the generation and integration of semantic planning and en-
vironment models and will discuss a proof-of-concept implementation.
It will then show how the solution approach could benefit a compre-
hensive approach to planning, execution, and assessment, highlighting
the solution benefits of this semantic, modeling-powered, CAPE-based
approach to enabling unified and dynamic C2. &
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