
AO-AMB 283 ARTIFICIAL INTELLIGENCE: EXPERT SYSTEMS FOR CORPS 1/2
TACTICAL PLANNING AND OTHER APPLICATIONS(U) ARMY MAR
CCL LO CARLISLE BARRACKS PA J F BACK ET AL. 23 MAR B7UNCASIFIED F/O 15/6 N

EmminmmmmmmuIIIIIIIIIIIIIu
EIIIIIIIIIIIIl
IIIIIIIIIIIIII
IIIEIIIIIIIII
EIIIIIIIIIEIIE



, ~ ~III1,=.o IL,,

111111___
WH-M

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

-' . .... V ' .. .,, .. _ , -..is.

• ~~~~~~~~~~~~~~. . . . . . i ....... .. .. ,.. , .. = •".



r I L

The views expresed in this paper are those of the author
and do not mecessaily reflect the views of the I
Department of Defense or any of its agencies. This
document may not be released for open publication until
it has been leared by the appropriate military service or
Vernment agency.

ARTIFICIAL INTELLIGENCE: EXPERT SYSTEMS FOR CORPS D T IC
TACTICAL PLANNING AND OTHER APPLICATIONS ELECTE

BY AUGC

LIEUTENANT COLONEL JOHN F. BACK, JR. (j
LIEUTENANT COLONEL ANTHONY F. BARBONE, JR.

C~t LIEUTENANT COLONEL GEORGE K. CROCKER

LIEUTENANT COLONEL LORY M. JOHNSON, JR.
LIEUTENANT COLONEL LINDON D. JONES

00 LIEUTENANT COLONEL CHARLES D. MONTAGUE
LIEUTENANT COLONEL DONALD J. PETERS

LIEUTENANT COLONEL JOHN B. SYLVESTER

°

DISTRIBUTION STATEMENT A: Approved for public
release; distribution Is unlimited

0

23 MARCH 1987

S

US ARMY WAR COLLEGE, CARLISLE BARRACKS, PA 11013
'-

ii , i1 i 1 . . . . . [],1 1 i l ] [ [:iI 0



4

S

I

. . . . . . .



USAWC MILITARY STUDIES PROGRAN PAPER

ARTIFICIAL INTELLIGENCE: EXPERT SYSTEMS FOR CORPS
TACTICAL PLANING AND OTHER APPLICATIONS

A Group Study Project

by

Lieutenant Colonel John F. Back, Jr., SC
Lieutenant Colonel Anthony F. Barbone, Jr., .

Lieutenant Colonel George I. Crocker, AR
Lieutenant Colonel Lory N. Johnson, Jr., IN

Lieutenant Colonel Lindon D. Jones, AV
Lieutenant Colonel Charles D. Montague, TC
Lieutenant Colonel Donald J. Peters, AR
Lieutenant Colonel John B. Sylvester, AR

Lieutenant Colonel kobert W. Zawilski, FA
Project Advisor

Accesion For

NTIS CRA&I
DTIC TAB
Una-nntuiced
Justcation..

US Army War College By .....................
Carlisle Barracks, Pennsylvania 17013 Di:t-ib~tion!

23 March 1987
Av-3a1d'bity C(o,3
I Ava, J: ,

DISTRIBUTION STATIMEN A: Approved for public Krelus.1 distribution is unlimited __ _______,___

rChpy

The vfr" T' ressed in this paper are those
MthOT erd do not nece e3artly rc-lect the views of-
the Departn.t of Defense or any of its agtncieg.
This doc-ent may not be released for open publication
until it bes bowm cleared by the appropriate Military
.fvie or pwerm.t afency.

'V ..



ABSTRACT

AUTHORS: Lieutenant Colonel John F. Lack, Jr., SC
Lieutenant Colonel Anthony F. Barbone, Jr., Q11
Lieutenant Colonel George K. Crocker, AR
Li eutenant Colonel Lory M. Johnson, Jr., IN
Lieutenant Colonel Lindon D. Jones, AV
Lieutenant Colonel Charles D. Montague, TC
Lieutenant Colonel Donald J. Peters, AR
Lieutenant Colonel John B. Sylvester, AR

TITLE: Artif icial Intelligence: Expert Systems for Corps Tactical
Planning and Other Applications.

FORMAT: Group Study Project

DATE: 23 March 1987 PAGES: CLASSIFICATION: Unclassified

This Military Studies Project (MSP) differs from the norm in that it
Is a continuing multi-year project In which each year's effort Is additive
to work done in previous years. Providing primary focus for the project is
an effort by the U.S. Army Communications-Electronic Command (CECO~.) to
develop an experimental expert system to assist Corps level planners in the
formulation of tactical plans. Artificial Intelligence as a discipline
deals with the use of computer science to design "...systems that exhibif
the characteristics we associate with Intelligence in human behavior..."
Systems such as those that play games, diagnose engine problems, or organ-
ize cargo loads in ships are all examples of artificial intelligence. The
sub-discipline of expert systems deals with computerized iml tation of
"...the reasoning or judgment process of human experts..." CECOE;'s
expert system for tactical planning draws its tactical expertise from the
Army War College students that comprise the study group for this ESP.
Computer scientists who have a long-term commitment to the CECOY~ project
work with the study group "experts" to extract and understand what rules,
guidelines, or thought processes the group uses to generate a tactical plan
for a Corps operation. The computer scientist, known In the trade as a
knowledge engineer, then takes these lists of information and converts them
into computer knowledge which eventually become rules that will govern
program output. In the heuristic environment of tactical planning, it
would not ke unreasonable to expect the finished expert system to contain
between twenty and fifty thousand such rules. The multi-year approach to
the project is driven home by the recognition that "A hand-crafted 4ypert
system ... might have twenty rules after the first year of effort." By
working with CECON's knowledge engineers, participation in numerous group
sessions, TDY trips, and extensive reading, study group members developed
an appreciation for some of the difficulties and opportunities associated
with the use of artificial intelligence in its various military applica-
tions.
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CHAPTER 1

CONTEXT AND METHODOLOGY OF STUDY GROUP

As part of the effort to develop and field a haneuver Control Sys-

-te, the Battlefield Artificial Intelligence Technology Branch of the U.S.

Army Communications-Electronics Command (CECO) is attempting to design

an artificial intelligence program to assist corps level planners in the

formulation of tactical plans. Working from a multiple-year research

plan that was designed by CECOI in 1985, the authors of this report have

attempted to provide the tactical expertise that CECON needs to develop

their product.

Artificial Intelligence and Expert Systems Defined

There are numerous definitions for artificial intelligence. As a

discipline, however, it can be thought of as all of the efforts to use

computer sciences and technologies to design "...systems that exhibit

the characteristics we associate with intelligence in human behavior...

Robots with "brains", a program that plays chess against people or against

itself, programs that maintain inventories and reorder stock are examples

of artificial intelligence. Expert systems is a relatively new sub-disci-

pline of artificial intelligence and has to do with using computers to

..2
imitate the "...reasoning or judgment process of human experts... De-

signing a program that allows a computer to play draw poker is a relatively

simple challenge for computer scientists in the artificial intelligence

field. After all, the mechanical rules of the game are straightforward and

odds of improving any given set of five cards are mathematically constant.



On the other hand, designing a computer program that will consistently win

money against a table composed of professional poker players is an entirely

different challenge. Following the rules and knowing the odds allows a

machine to play a game normally associated with mental processes of humans

and is illustrative of artificial intelligence. Incorporating betting

strategies, the ability to guess what your opponents may do based on how

many cards they drew, their personal mannerisms, how they played for the

last hour, and the myriad other skills of a professional gambler moves into

the realm of expert systems.

Expert Knowledge for the Expert System

CECO1's computer scientists are confident that available and rapidly

developing technologies will allow them to build an expert system that

through planner-machine interface will assist in formulating tactical plans
3L

at the Corps level.3 However, the CECOM personnel are computer scientists,

not tactical planners. They came to the United States Army War College and

enlisted students to provide the "expert knowledge" required to develop

Corps plans. Like the professional card player in the example above, War

College students would attempt to explain the intuitive reasoning, mental

shortcuts, rules of thumb, and equipment/unit/people capabilities that all

go into tactical planning. This was the second consecutive year that

students participated in the CECOM effort.

This year's effort was initially characterized by frustration on the

part of the study group because it was not clear how one goes about encap-

sulating expertise nor did the group initially realize that an expert

2
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system takes years to build. With the characteristic tendency of career

soldiers to Identify the task and accomplish it in short order, it was

at first difficult to comprehend why this "expert system" could not be

constructed In five months. As more was learned about how expert systems

are put together, it became clear why eight to twelve years may not be an

unreasonable timeframe in which to build a unique, tailor-made system. The

requirements to identify experts and derive useful information from them is

a patience trying, time consuming proposition.

The following is a lengthy extract from an article published by two

computer scientists who built an expert system to assist in combatting

terrorism. It explains precisely why the experience of the AWC study group

is not atypical.

"The task of eliciting from experts judgments that the
system can use as rules is far more difficult and complex
than originally anticipated. Experts, it appears, have a
tendency to state their conclusions and the reasoning be-
hind them in general terms that are too broad for effective
machine analysis. It is advantageous to have the machine
work a more basic level, dealing with clearly defined
pieces of basic information that it can build into more com-
plex judgments. In contrast, the experts seldom operate at
:a basic level. They make complex judgments rapidly, with-
out laboriously reexamining and restating each step in the
reasoning process. The pieces of basic knowledge are
assumed and are combined so quickly that it is difficult
for them to describe the process. Wen they examine a prob-
lem, they cannot easily articulate each step and may even
be unaware of the individual steps taken to reach a solu-
tion. They may ascribe to intuition or label a hunch that
which is the result of a very complex reasoning process
based upon a large amount of remembered data and experience.
In subsequently explaining a conclusion or hunch, they will
repeat only the major steps, often leaving out most of the
smaller ones, which may have seemed obvious at the time.

3
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Experts are not deliberately mysterious about the process
of reasoning, nor are their analyses sioppy or incorrect.
They simply do not state every single piece of information
and every small component part of every judgment they make.
Thus we discovered that the judgment the experts considered
simple and basic were actually complex, often composed of
many individual steps that could be elicited only by the
annoying process of repeatedly asking them to justify each
statement including the statements used to clarify previous
statements. Obtaining the basic rules the system needs to
mimic the reasoning process of the experts is a difficult
and sometimes painful task.

Attempts to extract rules from terrorist experts in the
abstract simply by asking them to write all the rules they
could think of pertaining to a particular domain did not
prove successful for two reasons. First, experts don't
usually think of their judgments as being based on a set
of rules, and they have trouble putting their ideas into
rule form. Second, the rules elicited by this method var-
ied in level of abstraction but had to be broken down into
their component parts, which is something the experts had
not been required to do and normally were not accustomed
to doing."

Knowledge Engineers Capture Expert's Knowledge

Computer scientists who work with the experts to translate expertise

into usable machine language are referred to as knowledge engineers. In

their appraisal of expert systems, Leibholz and Ryan note that the know-

ledge engineer is vital to success of the effort.

"Enter another critical element in the creation of an
expert system; the Knowledge Engineer, a combination social
worker, bartender, psychiatrist, prisoner-of-war interroga-
tor, and computer scientist. 'Extracting expertise from an
expert is the most difficult aspect of creating an expert
system. It requires great skill at an interpersonal rela-
tions, a solid knowledge of artificial intelligence, and
the ability to interrogate the expert and make sense (or
nonsense) of his answers.

The Knowledge Engineer works closely with the expert
to understand the rules, heuristics, rules of thumb and
facts used by the expert to solve problems in his area
of expertise. The Knowledge Engineer then e 3codes the
rules and heuristics in the knowledge base."

4



Methodology for Dialogue wit* Knowledge Engineers

In order to have some realistic discussion medium and to generate

tactical planning thought processes, CECOIJ provided to one element of the

study group a Corps level tactical scenario. It contained a requirement to

produce an OFLAN for a Corps offensive operation. This scenario was

essentially a continuation of the UJSAWC CONEWAGO exercise. Attached as

Appendix A is a copy of the CECOM scenario.

As members of the study group discussed how and why they would go

about developing parts of the plan, the knowledge engineers in the inter-

rogator mode would attempt to dissolve each action into its simplest parts.

A seemingly small event in the planning process, such as selection of a

divisional zone of action, could easily develop into long discussions.

Waterman and Jenkins shared precisely the same experience when constructing

their terrorism model.

"We discovered that it was far more useful to elicit
rules during or immediately after an actual event in which
the experts were interested and wanted to discuss anyiuay.

* The event provided the stimulus for a lively discussion.
During the discussion the experts were asked to offer their
opinions or judgments or hunches about some particular
aspect of the event. Then they were asked why they felt
this to be true. This generally produced a train of rather
complex judgments. They were asked to explain how they had
made each individual judgment. Each of these produced a
train of somewhat less complex judgments that were "pulled
apart" by the interrogators, and the process was continued
until the critical attributes were identified and basic
rules about them articulated.

This by itself was a major achievement. In effect, the
extraction process compelled the experts to examine their
own train of thought with an unprecedented degree of rigor.
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The first and most obvious result was the identification
of the attributes of an event or group that were generally
agreed to be the relevant things to examine. These were
the bases for most judgments. The second result was the
emergegnce of some rules about how these attributes inter-
act."

Relationship of 1987 Effort to Previous and Future Years

As noted earlier, the CECOM model is a multi-year effort drawing

expert knowledge from a different set of USAWC student experts each year.

While there is a continuation of effort, the continuation is primarily from

CECOM's perspective. The base of knowledge captured by their knowledge

engineers will continue to grow and eventually be translated into rules for

the expert system they are constructing.

From the W~ar College point of view~, each new year a group of students

involved with this NSP will essentially start over. If that sounds academ-

ically unattractive or negative, such is not the case. In fulfilling their

expert role with CECOIY, there is no requirement to "pick up where last

year's group left off." All CECOM needs to add to its base is a group of

experts providing insight into one of the myriad aspect of Corps level

tactical planning. The specific subject may be the same as one covered

last year or it may be entirely different. Either way the understanding

and breadth of knowledge required by the knowledge engineer grows and the

project makes progress.

From the study group participant's point of view, he or she gains an

application for a technology that is the wave of the future, helps develop

the Army's Maneuver Control System, and enhances his own analytical skills.

Addressing this last point, Waterman and Jenkins noted:

6



"..*the process Itself, the extraction of basic rules,
sharpened the experts' analytical skills. Regardless of
whether these rules could ever be assiembled Into a system
that could in any way approach human reasoning in dealing
with complex and ill defined subjects, being forced to
articulate every step along the way to a problematic con-
clusion was a useful exercise for the experts. It made
them more aware, and hence more critical, of their own
reasoning; it caused them to determine closely how they
arrived at conclusions; and It taught them to look care-
fully at the spaces between the steps they described.
Also, it conditioned them not to overlook things that
otherwise might have been ignored, especially in crisis
situations when they would be compel~led to make snap judg-
ments without time for reflection."

Hlow huch Knowledge Has Been Engineered Thus Far?

At Appendix P is CECOM's summary of knowledge engineering sessions to

date. For the next group of AIX students who undertake this project, it is

imperative that they each read the summary. Whether they agree or disagree

with the the observations is not critically important. What should be

derived from the reading is an appreciation of the flow of thoughts and

ideas that go through a planner's head and how to relate that to the

knowledge engineer.

Differences from group to group or year to year will eventually be

washed out when the knowledge engineer has enough understanding to formu-

late the rules that will run the system. If conflicting rules are entered

or if the knowledge engineer did not really understand a particular concept,

the program will not produce a near correct product and users will force

the bad rule out of the system through iterative redesign.

7



Situation Assessment vs. Course of Action Generation

During the organizational phase of the CECOh-study group relation-

ship, the study group of eight members was divided into two subgroups.

These groups were titled the Situation Assessment group and the Course of

Action Generation group. In reviewing CECOK's Knowledge Engeering Summary

(Appendix B), the reader will see these two groups mentioned. In practice,

both groups functioned as Corps tactical planners developing courses of

action for a Corps operation. There was no cognitive "situation assess-

ment" group input at any point in the 1987 MSP. however, members of each

group addressed and identified themselves by these titles as will be seen

in subsequent writings within this report. The following chapter discusses

from an intelligence viewpoint the situation assessment model as it was

profferred by CECOM.

8
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CHAPTER II

THE SITUATION ASSESSIZI,'T MODEL

Situation assessment is the analysis of descriptive information, from

numerous sources (intelligence, operations, logistics, personnel, etc.)

with the objective of determining the current situation and the development

of plans. Situation assessment of the enemy is a continuous process

requiring the full time effort of the intelligence community to develop an

estimate of the enemy's most probable course of action and hou that course

of action will impact on friendly operations. This is the process by which

intelligence is produced. Information is gathered, then integrated into an

all-source product that provides an assessment of the situation and a

projection of enemy intentions in sufficient time to allow the friendly

commander to select the best plan or course of action to deal with the

situation. This assessment provides information on the enemy, weather, and

terrain throughout the command's area of interest. lntelligence analysis

and predicting enemy actions is a deductive process that requires human

interface; however, many of the steps in the intelligence productior~ cycle

can be emulated through the use of hardware and software in sove type of

expert system. With a computer model that represents the intelligence

analysis functions it would be possible to produce useful intelligence.

A Procedural hodel

The CECON~ situation assessment procedural model consists of three

sections:

10



a. Section one identifies the Information requirements of the

situation assessment process. In performing a Situation Assessment (SA)

planners use descriptive information which has been: derived in the

-mission analysis process; derived from lover-level intelligence and

-terrain analysis; and provided In the situation reports on friendly forces.

The input to the SA process includes the following: (1) perceived objec-

tives of the enemy; (2) tasks and constraints for the operation; (3)

situation mal witf' friendly force, enemy force and terrain overlays; and

(4) friendly and enemy force strengths and status.

b. Section two describes the output of the situation assessment

generation process. The SA produces seven outputs: (1) relative strength

estimates (point and time indexed); (2) relative vobility estimates; (3)

key terrain; (4) tasks; (5) constraints; (6) enemy capabilities and inten-

tionE; and (7) enemy center of gravity.

c. Section three describes the situation assessment process in terms

of the flou of information and products through the situation assessment

sub-processes. Figure 1 depicts the flow of information through the

sub-processes of the model.

The initial sub-process Identifies those terrair features which will

have a significant impact on the operation. Enemy forces of potential

concern are then identified. Following tbis, terrain effects on the

actions of identified enemy forces are analyzed to produce enemy capabil-

ities and vulnerabilities. Enemy forcer probable courses-of-action (CUA)

are estimated as the next step. These probable COA's are then evaluated

11



along with friendly forces and sasiom Information to produce the follovInS

estimates: Relative Strength, Relative Nobility, Key Terrain and Enemy

Force Cnter of Gravity.
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Assessmnt of the Model

The CECO, model serves as a start point for the situation assessment

process; however, it does not adequately address the intelligence planning

and management process. Intelligence planning in support of operational

plans starts with a detailed and systematic approach to the analysis of the

enemy, weather and terrain. The principal tool used to accomplish this is

the Intelligence Preparation of the Battlefield (IPE) process. It portrays

what enemy forces can and cannot do on the battlefield and the probability

of the adoption of a specific course of action. It also is used to show

the effects of weather and terrain on friendly forces and courses of

action. htucE of the information used in this process is in a data base

form %hich facilitates the automation process and makes it easier to use in

an artificial intelligence/expert system.

An Alternate Model

Figure 2 depicts a procedural model that portrays the Intelligence

battle planning and management process:

13
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Step I - Identifying the Battlefield

The first step in determining the enemy situation is to identify

where the friendly organization will be employed. This area is looked at

to determine the area of operation, area of influence, and area of inter-

est. The area of operations and area of influence are normally assigned by

higher headquarters, while commanders determine their area of interest

based on the mission, enemy, terrain and weather, troops available, and

time (KETT-T). The area of operations is that portion of the battle area

necessary for the unit to accomplish its assigned mission. The area of

influence is the geographical area in which the commander directly influ-

ences operations by maneuver or fire support systems under his command or

control. The area of interest includes areas where planred or potential

operations are to be conducted and areas occupied by enemy forces that

could jeopardize the accomplishment of the rission. These areas contain

the enemy forces, ueather, and terrain about which the commander needs

intelligence to make sound tactical decisions. They focus the intelligence

operations on specific areas and enemy units.

Step 2 - Evaluating The Threat

Threat evaluation consists of a detailed study of enemy forces,

their composition and organization, tactical doctrine, weapons and equip-

sent, and supporting battlefield functional systems. The major effort is

to determine how the enemy would fight if not restricted by weather or

terrain. To accomplish the threat evaluation, information in the following

areas would be desirable.

15
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Organizational Relative Mobility

Tactics Templating

Doctrine Doctrinal

Composition Situation

Disposition . Event

Strength Decision

Committed Forces Politics

Reinforcements Economy

Air Personalities

CER Recent and present signi-
ficant activity

Relative Strength

Logistics

Training

Step 3 - Weather Analysis

Weather is analyzed in detail to determine how it affects friendly

and enemy capabilities. Weather is looked at from a historical perspective

as well as forecasted conditions. Because weather has a tremendous effect

on terrain, terrain and weather are inseparable when conducting situation

assessment. Data is required in the following areas to conduct an evalua-

tion on the effects of weather:

Light data (BMNT, BMCT, EECT, EENT, Moonrise, Moon Set, percent

illumination, etc).

16
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Climate (Historical summary)

Precipitation

Ceilings and visibility

Fog

Temperature

Winds (Surface and Aloft)

humidity

Weather forecast (same information as above). The effects of weather

on each friendly and enemy course of action is looked at to determine which

side it favors.

Step 4 - Terrain Analysis

Terrain analysis is focused on the military aspects of the terrain

and their effects on friendly and enemy capabilities to move, shoot, and

communicate. Information is required in the following areas:

Vegetation Key terrain

Surface raterial Avenues of approach

Surface configuration Mobility corridors .

Obstacles Cross country movement
(wet and dry)

LOC's (lines of communications) Slope (Go-No Go)

Observation Built-up areas

Fields of fire Air avenues of approach

Concealment Drop zones

Cover Landing zones

Hydrology

17
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Step 5 - Estimate Enemy Vulnerabilities

Consider the following factors:

Personnel strength Training status

Morale/Health Composition

Logistics Disposition

Tactics Combat effectiveness

Personalities Past performance

Equipment status

Mobility

Step 6 - Estimate Enemy Capabilities

Based on all the previous information and analysis a list of enemy

capabilities is developed. Each capability is analyzed to determine which

is most advantageous to the enemy and how, if adopted, it will impact on

friendly operations. Some capabilities available to an enemy are:

Attack Delay

Defend Withdraw

Reinforce Employ NBC

Step 7 - Estimate Probable Enemy Course of Action

After a thorough analysis of the enemy, weather, and terrain it is

possible to predict the enemy's most probable course of action. This

prediction is based on all the information discussed above. This assess-

18
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sent is a continuous process and attempts to determine: who, what, when,

where, strength, advantages /disadvantages of each course of action, and

center of gravity of the friendly forces that the enemy will focus on.

- -Step 8 - Generate Friendly Course of Action

Based on the assessment of friendly forces and enemy forces it is

now possible to select the friendly course of action that will likely

accomplish the stated mission. Friendly force course of action generation

then leads to situation and target development. The correct situation

assessment and course of action generation identifies: where to maneuver,

shoot, jam, and communicate; when to maneuver, shoot, jam~ and communicate;

what to maneuver, shoot and jam; what results to expect.
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CHAPTER III

OPERAT IONAL PROCEDURES AND GENERAL
OBSERVATIONS OF THE SITUATION ASSESSMENT GROUP

As noted In Chapter I, the situation assessment group (SAC) and

CECOM held a series of Knowledge Engineering sessions with the intent of

identifying the knowledge and techniques experienced planner use when

planning for military operations at the Corps level. This chapter will .

highlight the significant data which was repeatedly generated at each

session.

The purpose of discussions between CECON scientists and the SAG was

to determine the rules for an expert system as a decision aid for a Corps

planning cell. The group accepted as a general truth the idea that some

aspects of computerized~ data would be of assistance to a planner by

allowing him to have current data rapidly available to incorporate in the

planning process.

Different Backgrounds, Common Themes

Throughout the knowledge engineering sessions, group members were

encouraged to express their own experiences In the operational planning

arena. As expected, these experiences varied. caused different values to

be attached to different planning factors, and were frequently not pre-

cisely aligned with current doctrine. Nevertheless, it was generally

agreed by the group that certain information would always be useful in

tactical planning. The following list is not new:
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1. Mission/Coummanders Intent

2. Current situation

Considerations affecting the possible courses of

action:

(a) Characteristics of the area of operation

(1) Weather
(2) Terrain
(3) Other pertinent factors

(b) Enemy situation/capabilities

(c) Friendly situation/capabilities

(d) Relative combat power

Continuous Planning

The study group found that planning was a continuous process that

required continuous maintenance and availability of data (i.e., MLTT) to

maintain current courses of action based on the understanding of the

situation. As the situation changes it may be opportune to inplement a

pre-determined course of action. In order to understand the situation, it

is necessary to constantly maintain a data base on the enemy order of

battle.

Throughout each session the critical element of information that the

planning group keyed on was the enemy. The enemy order of battle (LOB)

needed to be known at all times. The EOE data that was required w~as unit

identity, location, activity, probable courses of actions, command
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relationship and doctrine (IPB/Templates). It was from this data that

situational assessments were made and planning was allowed to be continuous

by an "If-Then" process.

Group Consensus on Key Elements

After the first couple of sessions, it was clear that the same

processes were used in the interplay of the members in the planning cell.

It was clear that the combat arms members of the group generally agreed on

how and when to employ certain types of units as a reaction to pertinent

information (data). It was also clear that the combat support and combat

service support members of the cell realized the importance and need for

this information to improve the effectiveness of the complete planning

process.

As a normal flow from information gathering comes the concept de-

velopment or what may be called a "Scheme of Maneuver". This is expressed

adequately in FM 100-5 as containing the essential elements of:

Who
What
When
Where
How
Why

During the thought process necessary for development of a scheme of

maneuver, these six elements were constantly being answered by the cell.

Although definitions may have differed among cell members, over a period of

time agreement was made on word meanings.
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The need to Identify all or part of thee* six basic elements of a

course of action became a normal part of every knowledge engineering

session. Although many topics came up from time to time, the SAG believes

that these Items that would appear in any similar session made up of

so-called experts.
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ChA7IER IV

COUkSL OF ACTION GENERATION

This study focused on Course Of Action (COA) generation within the

planning cell in a Corps level environment. At this level, planning is a

continuous process. Continuous planning Is proactive vs. reactive arnd is

long term. It is possible to characterize several dimensions of the

environment within which planning is performed, including: the planning

process, the planning function, and command post responsibilities related

to planning. The study group concentrated on the planning process. For

the purpose of this study, the planning process was subdivided into the

following five categories: situation understanding, recognition, informa-

tion gathering, concept development and plan maintenance.

Continuous planning requires the development and maintenan'ce of

alternative courses of action for contingencies. COA generation can be

subdivided into three of the activities in the total planning process: (1)

recognition, (2) information gathering and (3) concept development. All

these activities collectively develop a COA, or alternate COA's for speci-

fic contingencies. These activities are then repeated for each contingency.

Task Recognition

Recognition is the stimulus which initiates action on one or m~ore

COA.

a. Source: It is the recognition that planning action is required

to satisfy the potential operational requirement or contingency at sor~e
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time in the future. A number of potential sources for recognition were

identified: statements of intent from command levels at least two levels

about the planning cell; receipt of warning order from higher headquarters;

and recognition that some new possibility exists or clarification of some

.previously fuzzy direction.

b. Content: There are potentially a number of data items asso-

ciated with recognition which aid in bounding the operation. They are the

Commander's intent, the Commander's concept, and an exact understanding of

where we are now.

c. Mission Analysis: The doctrinal activities of mission analysis

are included %ithin recognition. At the coapletion of the mission analy-

sis, the following information items have been developed and will be used

in the remainder of the planning process. Tasks to be accomplished by the

Corps during the ensuing operation, constraints under uhich the Corp is to

operate, and understanding of the higher commander's intent must have been

developed.

Information Gathering

Information gathering is the activity of determining the Information

required for COA development, acquiring this information if available, and

producing this information if not available. In general terms, the intent

of the information gathering activity is to determine the characteristics

of the situation that can influence the Corps' capabilities to perform its

mission regardless of which particular COA it develops. Information
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gathering Is characterized ty Interplay between functional areas uithin the

plans cell and between the plans cell and other cells within the command

post and functionally specialized units.

a. Information Requirements: Functional area representatives within

the planning cell will obtain detailed baseline situation description for

their functional areas. Information concerning the status of adjacent

forces Is required. Information concerning the status of joint forces Is

required. Information concerning the status of higher forces is required.

b. Information Development: What the operation must do must be

defined. The future status of forces, both friendly and enenmy, must also

be forecast. The future capabilities of forces must also be defined.

c. Functional Area Interplay: The interplay between the functional

area specialists within the plan cell assists in development of the base-

line functional area description. This Interplay will also serve to more

precisely define the general concepts initially developed by the recogni-

tion activity.

Concept Development

This process commences upon receipt of a new mission and terminates

upon completion of the selected CCA. There is no clear break between the

activities of Information gathering and COA development. It Is best

understood as two activities that progress simultaneously, initially with

an emphasis on information gathering but gradually changing to emphasize

CCA development.
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CHAPTER V

APPLICABILITY OF ARTIFICIAL INTLLLIGEICE AND
EPLRT SYSTEZS TO FUINCTIONAL AREAb

This chapter is a compilation of thoughts and opinions from various

members of the study group as to the applicability of artificial intelli-

gence and expert systems (Al/ES) in their functional areas. Each of the

following sections represents the opinion of a single study group partici-

pant. In preparing these comment, group members were simply asked to
S

provide thoughts and opinions on the subject. They were not bourd to a

given format or length.

Section A - Combat Arms

1. The tasking for this assessuent directed that it be focused on

armor" and "operations" as "functional areas". Thoueh there are a number

of functional areas within the structure of the Army, armor falls under the

major functional area as described in FM 100-5 of the "maneuver system".
p

Operations, however, does not fit neatly into any single Army functional

area, but rather is Integrated into virtually all 17 functional areas as

described in that same manual. For that reason, in this examination of the

potential for the use of both artificial Intelligence (Al) and its deriva-

tive ES, I will base my remarks on their applicability on maneuver systems

within a corbined arms operations environment. Further, I will focus the

critical examination on the battle planning and command and control aspect

only.
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2. Opportunities

A. Battle Planning.

The differentiation between decision aid (assist) and deci-

sion maker has been discussed earlier in this study. Without completely

reopening all the various arguments concerning that differentiation, I will

merely state that at current and foreseeable states of the art of AI/LS

technology, I jrefer to restrict use to decision "assisting". With that

restriction as the caveat, I strongly believe that aspects of AI/ES should

be integral parts of battle planning within the maneuver system ard vir-

tually all other systems in the operations area as well.

Simple computer assisted plan develoFment is already a

technologically supportable option. Programs have been developed that

will provide digitized terrain printouts on a computer screen, allou the

placement and movement of units, provide simultaneous readouts of unit

strengths, equipment status, fuel, ammunition and other detailed logistical

information. Usinp a light pen, avenues of approach and other key graphics

can be enscribed and calculations car be performed to determine the amourt

of time required for a given unit to traverse the routes, estimate the

amount of resources which would likely he consumed, etc. In addition,

massive amounts of data on other friendly forces, threat forces, weather

implications, terrain conditions and logistical and other data can bE

rapidly collected, collated, and displayed to the decision maker. Though

this information is greatly beneficial to the user, and uill undouhtedly

speed either a planning or command and control sequence it is not pure

Al/ES technology.

What has not happened thus far in this scenario, is that no

real problem or reasoninp has occurred. That is not to say that It

28
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cannot be done. The problem is to vhat degree should the reasoning or

decision making inherent In the problem solving process be carried out?

For example, can several different avenues of approach be enscribed as

above and the computer queried as to the best one? Can an objective be

given and the computer determine the avenue of approach which best fits the

terrain and situation? The answer can, of course, be determined by the

computer. It must be provided information concerning the unit organization,

type vehicles, amount of terrain required for single and formations of

vehicles, the trafficability, the speed, the enemy situation, etc. This

must all be entered into the data base in sufficient detail for the "if-

then" series of questions to be sorted and the logical result determined.

The problem in determining a solution in this scenario or any

other is two fold. One is the multitude of information required in the

database which must constantly be updated as all of the myriad factors

change. The other is in knowing all of the questions which must be pro-

grammed into the logic sequence of the program. These questions, of

course, diminish as the complexity of the problem is reduced.

B. Command and Control (C2).

In the area of C2, the militar5 is probably substantially

ahead of the power curve in developing AI/ES supportable systErs. Again,

the current uses are principally computer assisted, ulth little use of

decision or reasoning functions in any existing hard or softuare.

Large computer generated battlefield displays, weapon and

unit status displays, threat analyses and projected courses based on
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current direction, speed of advance and other factors are used in a number

of C2 facilities and/or simulations. Normally collocated with these

displays is a comprehensive communications console that links the user to

subordinate commands. All of these allow staffs to estimate, plan and

recommend appropriate actions to commanders. Perhaps of more importance in

this isac,te allow commanders to see situations rapidly and to direct

the efforts of their subordinates with greater facility.

It again appears possible that with sufficient time, programs

could be developed that would ensure that some level of decision making

could be integrated Into the process described above. That would allow the

commander to dedicate less time to trivial task assignirent and more time to

devote to those items of greater import.

C. General.

In either the area of battle planning or the area of command

and control, it appears that true Al/ES has the potential for integration

at some level. The key question is with what degree of autonomy will the

human commander allow the computers to collect and collate infcrmation,

order the data into meaningful sets, develop and weigh various alterna-

tives, determine the best solution and direct the efforts of subordinate

units?

While the command and control of soldiers in combat, at any

level, has never been without risk, the risk of directing an action which

may result in the loss of life is hard to leave in the control of a non-

thinking machine. Thus enters one of the emotional blocks towards develop-
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sent of this technology, or at least the favorable consideration of its

potential use to commanders.

Two potential solutions to this dileuna appear possible. The

first is that technological development continue towards the development of

computer programs with the capacity to learn and thereby think. The

essential problem here is that presumably the computer ultimately converts

everything entered into an algebraic problemr which then requires some logic

to determine the solution, even if the solution requires "thinking".

Eilitary decision-making often "depends on the situation", and on occasion

the solution that best fits a situation is not necessarily logical, there-

fore the computer will never derive a correct but illogical solution.

Though this non-computer scientist view may be somewhat simplistic, It

nevertheless represents the second emotional block of computer based

decision-making in the military arena. This block then impacts negatively

on the first possible solution.

The second potential solution is to limit the directive

authority of any automated system without human interface to review essen-

tial data and machine made decisions. This appears to be the most likely

solution, but it too is not without problem.

The principal reason to computerize any process appears to

be to allow the analysis of a large amount of data witib fewer people and doI

It faster. A compile, run, stop, check, correct syster. which brings a

commander into and out of the loop repetitively may very well take more

time than existing command and control systems. Additionally, the system

will require a number of trained computer programmers at each equipped 1
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level of headquarters in sufficient numbers to allow the manning two or

more shifts. The ever present requirements to harden, EMP protect, "Murphy"

eliminate/reduce, and weatherproof the necessary hardware and software all

create expensive solutions, both in terms of dollars and very critical

combat soldier spaces.

With the potential pitfalls of each of the different

approaches suggested here, the positive potential for AI/ES applications in

both battle planning and command and control should override concerns.

Battle planning can be improved and done with greater speed. As training

of individual staff officers in the use of RB 101-999, the Staff Officer's

Handbook improves their speed and efficiency, the training of those same

officers and their commanders will improve both their speed and confidence

in an Al/ES application.

3. Current Efforts.

The Maneuver Control System (MCS) as an integral part of the

Air Land Battle Management System (ALBMS) is the principal on-going AI/ES

potential effort in both the maneuver system and the operations aspects of

other Army functional systems. The MCS will eventually allow direct

commander to commander interface throughout the Army C2 structure with

individual CRT's and consoles down to the level of some individual vehicle

commanders for the issuing of orders and the transmittal of battlefield

information. Though at the present time this represents only computer

assisted battle planning and C2, again the potential for expansion to

actual AI/ES applications exists.
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On-going applications of Al/ES technology in both the maneuver

system and with operations potential involve interactive simulations which

exercise unit command posts at various levels. These simulations often

create, develop and transmit responses or feeder information to senior

and/or subordinate headquarters which force responses to certain tactical

situations. Various simulations closely resemble operations in a real

tactical environment, whether conducted in a mobile facilities or linked

directly to the actual CP equipment of the training unit.

Synthetic Flight Training Systems (SFTS) and Unit Conduct of Fire

Simulators (UCOFTS) are examples of potential fielded systems which have

AI/ES expandable potential for further development for other aircraft and

combat vehicle training. The rapidly expanding, extensively instrumented

training centers such as the National Training Center (NTC) and the devel-

oping Joint Warfare Training Center (JWIC) are other areas with increasing

potential for the use of such technology with their division slice of

combat support assets.

4. Recommended Approach and Priorities.

A. General.

Two things have particularly struck me in this study with

regard to the future of AI/ES in the maneuver and operations areas, whether

in battle planning or command and control or in any other Army application.

The first is that there appears to be little desire to focus the efforts of

the computer and "knowledge" engineers that are apparently "in charge" of

the numerous programs involved. It may be that the burgeoning numbers of
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"information managers" in the various headquarters will take the challenge,

or it may remain in the hands of the R&D or even combat developments

agencies.

The second is that even within one agency's effort, the

elephant is apparently being swallowed whole. Though this study group had

considerable latitude to attempt to grip the problem, we were focused on

the development of a course of action for a Corps level G3 planning cell.

The dilemma being that the Corps operates at essentially the tactical

level, but also interfaces at the operational level to some degree. The

resultant probler is the sheer magnitude of data which is involved in

describing the planning requirements and more importantly in defining the

potential solutions.

B. Recommendation.

Above all is the recommendation that the on-going efforts to

explore and expand the potential uses of Al/ES technology continue. I

would strongly recommend that the efforts be coordinated by a single

agency, which would have the relative power to direct the efforts of the

myriad agencies currently involved. It might also be able to cull some of

the efforts to refocus effort in areas achieving success and delete those

that are merely spending money in nonsense programs.

Section B - Combat Arms

The initial military study project proposal described one of the

desired results of the study as an examination of the effects of expert
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sys teas /artificial intelligence on various "functional areas" such as

Armor, Infantry, Operations, Personnel Management and others. While it is

clear that the ultimate gains in this field will have differing levels

of impact in the different disciplines of the Army, it is certainly not

clear at this juncture that such differentiations can be made at levels

further subdivided below those of combat, combat support and combat service

support.

It is clear that Al/Es will have one major impact in the Combat

Arms. The impact in the area of C2 and battle planning is to be gained in

absolutely Improved decision-making. With the support of Al/ES, better

decisions, faster decisions or a combination of both are indicated. At

present, it is unclear whether the better/faster decisions by the human are

the principal goal of the researcher that this AWC study group interacted

with or whether there is growing interest in the development of a pure

decision-making capability for machines. In the area of purely improving

the quality of timeliness of the decision,it is readily apparent that

the rapidity and accuracy of data collection, its management and presenta-

tion to the decision-maker can all be vastly improved. This study group

strongly believes that the ultimate objective in the Al/ES community should

be to improve the decision-waking capability of humans.

Once an expert system is designed that proves to be "friendly",

commanders will be able to use this system as a planning guide in the

decision-making process. Currently, however, the immaturity and newness of

Al frightens or "turns-off" many military leaders. Applications in a

military environment will naturally be difficult but the potential is here
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today and will be improved upon with time, money and more expertise. Some

applications that will be available to the commander as an expert planning

aid could be tactical overlays, fire support plans, avenues of approach,

plans for obstacles and barriers, main supply routes (MSR) and as discussed

earlier ir this paper, courses of action.

Section C - Military Intelligence

1. Opportunities.

Intelligence production methods have not kept pace with the

advances made in collection systems and communications. Information

collected by technologically-advanced sensor systems and sent and received

over high-speed communications equipment is still processed individually as

it is received by manually sorting, recording, and filing it. As the

information flow increases more time is needed to identify, and organize

the information needed to produce intelligence. To produce the intelli-

gence the commander needs, when he needs it, these manual processing

functions must be updated. Artificial intelligence/Expert systems have the

potential to support efficient and timely intelligence production. This

support will upgrade the ability of intelligence analysts to deal with the

vast amounts of information that will be collected on the modern battle-

field.

2. Current Efforts.

The All-Source Analysis System (ASAS) is currently being devel-

oped to provide integrated ALP support to intelligence analysis. The

system will provide the means to process large volumes of combat informa-
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tion and intelligence. It will use automation to route, correlate, file,

display, process, and report intelligence in the battlefield environment.

The intelligence analyst will be able to use this integrated system to

support Intelligence analysis and prepare Intelligence estimates, reports,

annexes, and other intelligence-related documents. This system will

increase the analyst's ability to produce the intelligence the commander

needs to plan and execute combat operations. It is feasible to integrate

an artificial intelligence process into the intelligence production cycle,

thus improving the overall process of situation assessment. ASAS capabil-

ities will include the ability to interface multi-source and single-source

processors and augment ASAS' capability to interface with other elements of

the command and control system.

3. Conclusions and Recommended Approach.

For an artificial intelligence system to support intelligence

operations it must be capable of performing many of the functions that

normally require a sophisticated level of human interface, i.e., percep-

tion, understanding, learning, decisionmaking, and communicating. For the

system to be successful it must be capable of emulating human actions in

the following areas:

(a) Knowledge of Past and Present Events: Must be capable of

tracking arn event over time and to postulate its significance. This '

supports situation assessment, target development arnd collection manage-

ment. The system must be capable of analysis so that it knows what it

does not know and is capable of tasking systers to collect that information.
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(b) Awareness of Current Situation: The system must be aware of

the friendly (two up and two down) and enemy (two up and two down) situ-

ation, the areas of influence, interest, operations, and the significance

of events impacting on the situation.

(c) Communication of what is and is not known and what informa-

tion is needed to complete the unknown.

(d) Making or aiding decisions: The major problem is deciding

which decisions are delegated to the system and which will require human

action.

(e) Learning from results: The system must be capable of

learning from the information it receives, understand the implications of

events, information reliability, etc.

(f) Knowledge of Information Dynamics: The system must under-

stand and evaluate information processing sequences and required, available

expected, conflicting and irrevelant data.

Section D - Signal e

I am confident that there are several applications whic could

greatly benefit from Al technclTPy being applied. A few that come to mind

follow:

- automatic data base management

- engineering modeling for mobile suhscriber equipment (I1SE),
satelite communications, and other complex systems

- automatic selection of appropriate information to display
to commanders or staff officers
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What all of these applications have in common is that they deal

with problems that, although massive and complex, are relatively easy to

describe in quantitative terms. Rule based expert systems seen to be an

excellent choice to manage some problems.

* They act variously as filters for the human user - by only presenting

information that meets selected criteria - or as combination computers and

graphics generators to permit selection and display of engineeringly

correct solutions to optimization of communications assets. The human

operator can then assess each solution for adequacy, or more closely define

the rules in-play to narrow options presented.

Section E - Transportation

Future applications in the transportation field offer much promise;

two possible areas will be briefly highlighted - one pertaining to deploy-%

ment of forces at the strategic level and one for the logistical employment

of assets in the theater of operations. At the strategic level, the

formation of the new Unified Transportation Command and its incorporation '

of the Joint Deployment Agency creates opportunities for the use of expert

systems in the analysis of strategic mobility deployment options. The best

mix of transportation modes at each node could be modeled using artificial

intelligence. This would be constrained by the mission, troops and equip-

mient available and time. Additionally, the new navigational aids provided

by satellites would give the transportation operational planner real-time

asset visibility (either ship or plane). Exact locations of each plane or

ship moving in the system could be determinee instantly. This information
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would interface with a computer system using artificial intelligence to

present to the transportation planner the best option available for time-

phased force deployment of all units in the operational plan. After

deployment and when all the logistical assets have been employed in the

theater of operations, the same system as described before, could be used

again; sensors on each truck, rail car, barge and helicopter moving in the

theater army area would be linked to the transportation operations section

in the logistical readiness center of the theater army support command. At

this location, artificial intelligence would again come to play a major

role in successfully determining the proper vix of surface assets to

support the tactical mission.

Section F - Logistical Applications

1. Current Efforts.

In July, 1984, the Vice Chief of Staff cf the Army requested an

analysis of the cascading effects of the logistics planning factors, "using

a LISP kind of programming." LISP is an acronym for List Processing, the

language is designed to facilitate symbol, or word manipulation. LTG

Robert Bergguist, commander of the U.S. Army Logistics Center, then init-

iated a feasibility study on the application of AI as it relates to the

planning factors data base. This was the inception of Al into the field of

logistics.

The Log Center had one year to complete their feasibility study.

Resources were non-existant. No one at the Log Center had any knowledge

of AI, no training aids were available, nor was there any Al software.
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Sheer determination, operations research analysts, and computer scientists

began their work with the use of a VAX 11/780 computer capable of running

Al software. The Log Center was able to acquire LISP, OPS5 software which

facilitates the construction of expert systems, the INGRES relational data

base management system, a Golden Common LIbP for IEM and compatible micro-

computers and educational materials in the form of videotapes, textbooks,

and articles on Al.

Opportunities came in mid-19e4 for the Log Center's first appli-

cation of Al. It focused on an extract of vehicle information from the

Medium Iruck Company's data base.

During 19b5, the Log Center AI team developed a natural language "j

query system for a relational data base management system. DurinE 1986,

they developed a knowledge - based Al system called PEkKS, for Personnel

hequirements Knowledge System. The objective of FERKS is to automate the %

identification of manpower requirements for combat support (CS) and coebat

service support (CSS) positions in units organized under 1OE. Information

for PERKS came from AR 570-2, Manpower Requirements Criteria, tables of

Organization and Equipment (TOE). What PERKS allowed the operator to

accomplish was a determination by type (position and grade) and number

of military personnel that are needed in a particular category for a

particular unit.

In October, 1986 the Log Center Al team established an in-house

AI program to produce knowledge-based systems for logistic analysis.

Through the use of a Symbolics LISP processor and Intellicorps KLE (Kno.-
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ledge Engineering Environment) expert system shell, they began construction

of two different knowledge-based-systems.

One system will automate a portion of an Army manual which

contains the rules regulating manpower requirements of Army units. The

other system will be a true expert system, emulating a special problem-

solving technique of a particular functional expert.

At this juncture the Al team of the Log Center developed an

expert data retrieval system uith a natural language interface. The TRLCKS

system mentioned earlier, consists of an expert data retrieval system that

responds to user-phrased Lnglish queries. The user can query the system to

deternine the effects of climate, terrain, or combat posture.

The Logistics Directorate (J-4) Organization of the Joint Chiefs

of Staff presented a symposium on Artificial Intelligence Applications

for Military Logistics. This symposium was conducted 17-19 ?Larch, 1987, in

Williamsburg, Virginia. It provided an opportunity to discuss and compare

continuing efforts and concepts for the future.

2. 6pportunities.

The future of Al for the Log Center has begun. This year they

%ill receive three Symbolics 3640 Al machines and various Al/Expert System

softuare. With these resources they will evaluate how to automate CS and

CSS and STAM1IIS requirements into a prototype Al/Expert Syster, advisor.

Opportunities are many with Al/LS and are only restrained by lack

of funds. The Log Center programmed systems and research through 1997. by
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1988 the first prototype of the CS/CSS and STAMMIS Al/Expert Systems

advisor to assist War Room analysis will be delivered, tested and vali-

dated. They also will establish a research and training program with a

local university to provide student assistance to the Al Center (at Ft.

Lee) research and development. By 1989, intelligent interface with the

microcomputer programs for the 82nd Airborne Division will be completed and

tested. A truck transportation advisor will be developed to assist in

organizing, loading, and route planning for convoys. In the 1990-1992

timeframe they plan to develop many small AI/LS microcomputers with a focus

on Intelligent Computer Aided Instruction systems for use as maintenance/

diagnostics or system operations training. For the 1993 to 1997 timeframe

they plan to test and field many AI/ES advisor products for unit planning

factors development.

It appears that many agencies, within the military are going in their

own separate direction. This is causing a reiteration of many of the

problems encountered with AI/ES technology. An opportunity exists for the

formation of an agency within the Army to direct energies, resources,

experts and funding toward a consolidated effort In the area of AI; thereby

causing functional areas to share experiences and lessons learned.
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CHAPTER VI

CONCLUSIONS AND KECGMMENDATIONS

Like Chapter V, this chapter is a compilation of the opinions and

ideas of various members of the study group. The reader will note that

several members were not enaored with the methodology used to structure

the Military Studies Project. In only one case, however, does a group

member express doubts about the utility of future applications of arti-

ficial intelligence. Given that the expertise provided by LSAWC partici-

pants is requisite to the construction of an expert system to aid in

tactical planning at Corps level and given that with only one exception the

participants see expert systems as useful and desirable, one must ask why

the unhappiness with this year's efforts? The basic reason is that the

group did not firmly understand its "expert" relationship with the CECONI

knowledge engineers. Nor did it fully understand that they would not see

an expert system produced this year. In preparing next year's participants,

it is essential that they read Chapter I of this report and receive a short

class (from someone other than a computer scientist) that discusses arti-

ficial intelligence and the construction of an expert system.

AUThOR A

Throughout the effort, we gained a substantial appreciation for the

complexity of capturing the information required to support development of

an expert system. The dilemma that we face is that we are attempting here

to not only describe, but to define human process which is more a function

of the military art than that of a science. Other problems that led to a

feeling of not being able to fully grasp the overall effort were:
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1. Time Intensive: The effort often seemed to be time consuming.

Capturing the human thought process results in seemingly endless explora-

tion of the subject matter. About the time a subject seemed to be fully

discussed, new information often surfaced and necessitated further discus-

sion. As one would expect, the diverse backgrounds, different experiences,

and individual points of view of the study group contributed to this.

2. No Clear Product: having no clear-cut road map to the final

product results in a certain amount of anxiety on the part of the parti-

cipants. Never knowing if a given train of thought will be beneficial

to the effort.

3. Approach Unclear: The process of injecting human judgement

and reason into the data collection and decision-making environment is

extremely difficult to articulate. This difficulty, therefore, often

yielded little concrete result. Once past the doctrinal school-house

approach, the process of defining how the military planner thinks becomes

vague and disconnected. Individual characteristics and personality traits

result in different people thinking in different ways. To add to the

complexity, group dynamics and interaction result in further perturbations.

4. Need to Emphasize Threat Process: Much like the attempt to

define the knowledge of the planninp process or the COA development pro-

cess for the friendly forces, that portion of the process that pertains

to the enemy rust also be examined to the same degree.

5. Confusing Use of Terms: In the uritten efforts produced thus

far ty the CECCG engineers the use of computer jargon and standard doc-
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trinal terminology have often been interposed to the degree where it might

appear an entirely different subset of terminology has been created.

6. Unknown Relation To Other Efforts. The relationship between this

effort and other related programs remains a mystery to the members of the

study group. While this has no direct bearing on the group input, it does

have impact on assessment of functional area aspects.

A UIHOK E

There is a definite need for and benefit to be derived from the use

of expert systems for military applications. In wartime the loss of a key

planner through the stress of combat, fatigue and even death, makes the use

of artificial intelligence a real advantage. This system, though, must be

more than a mere checklist; it must be sorhisticated enough to manipulate

logical chains of instructions between data and conclusions, while inter-

acting with the user who provides feedback and coaching. This is required

because the system can not subjectively discern between alternatives and it

is not capable of thinking creatively or originally. Additionally, this is

necessary because the proper use of military force is both an art and a

science where intuition plays a major role.

Finding the military expert whose knowledge can be cloned is diffi-

cult. Having the expert available for a long enough time to interface

with the knowlcdge engineer is also a difficult problem. The short-term

approach of six months is not productive. SAWC students do not have

the continuity necessary to put a dent in the project. They, like most
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experts, have difficulty articulating the thought-processes they go through

because many of their decisions are made in the subconscious mode. There

are many different organizations within the Department of Defense who are

working on artificial intelligence and no one is coordinating the overall

effort. On a more positive note, it is imperative that the computer

programmer/knouledge engineer consult the operational user (expert) first.

This automatically eliminates the possibility for the user to make the

allegation that the final product was a pipe-dream of some computer whiz-

kid who knows or cares little about the military applications of the system

in the field. It also builds mutual respect between the knowledge engineer

and the expert.

Methodology for developing and integrating expert systems in the

existing structure of this wilitary studies project: The process must be

looked at as a long-term conceptual effort. Rather than try to solve the

whole effort at once, it must be narrowed in scope. The macro-approach of

studying all the various nodes and decision points used in the Corps

planning cell is frustrating to the "expert" and involves a ten to fifteen

year project. Plowing new ground is not fun or easy for operators who

normally work to final completion of a project. It is recommended that

continued iterations of this project with USAWC students be concentrated in

focus so as to see some progress at project termination other than an

overall education and orientation in the field of artificial intelligence

and the use of expert systems. For example, in situation analysis, one of

the following factors of the mission, enemy, terrain, troops available, or

time (NETT-T) should be the focus for detailed study. That small part of

the total project of assimilating all the data required could then be

carried to completion.
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AUTHOR C

Through my experience with this MSP I have gained an appreciable

understanding of the proper approach to AI/ES technology.

Before one becomes involved in a new technology - training has to be

of paramount importance. Therefore, before beginning the Al/ES technology,

education is the first priority.

Since AI is such a diverse field of study,a limited field of study is

recommended. As an illustration, I would not pursue AI for logistical

support to COSCOM; I would begin at a much lower level, as did the Log

Center at Ft. Lee, with tle hedium Truck Company. They did not begin with

a Transportation Battalion, but a small entity of that organization.

AI hardware and software must be available, learned and understood.

Without the machinery, little to nothing can be accomplished. Luring this

MSP, logistics was hardly mentioned and we were never exposed to any Al

hardware or software. Knowing what a system can do with the "if-then",

philosophy would be a quantuw leap in the proper direction.

Once the training has been initiated and the machinery in place and

an area of AI has been selected, the next priority is the functional area

expert. Capturing human intelligence in a particular functional area

creates a problem due to the short-term nature of our positions. The

military must be willing to dedicate their functional area experts to Al

research and development for periods of tire long enough for the analyst to

capture the necessary information required.
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AI/ES technology should be managed at the civilian level rather than

the military. If AI is to grow, it must be afforded the opportunity of

research and development projects. The military fosters a short-term

managerial base that is not condusive to long-range technology. If the

option of civilian managed AI technology is not feasible, then the military

must place more emphasis on acquiring uniformed computer scientists who are

AI/ES trained and educated.

Lastly, more information must be communicated to the military, not

just to an elite group, but to everyone. We must tell the story of AI/ES

to the leadership of the Army, at all levels. We must be able to explain

what it is, what it can do and what it is doing now.

AUTHOK D

After participating in this project, reading a selection of books,

military reports and journal articles on Artificial Intelligence (AI); and

after visiting the USASIGCEh and talking to the Commanding General and

senior staff on AI, I am dubious about the future of AI to fullfill its

advertised role as the panacea for Army decision-making problers.

In this section, I will present the basis for my doubts, identify what

areas can effectively use AI technology in the near term, and suggest ways

to improve current organizational structures controlling AI.

THE NEED. The "need" for AI is a top loaded one. The Defense Depart-

ment, through the Defense Advanced Research Projects Agency (DARPA) has

been supporting AI research for some 25 years. DARPA's charter to
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"push" technology that seems to have Defense applications seemed to have

begun paying off in the late 70's, when KIT, Stanford, and other respected

universities began to talk about their success in developing revolutionary

software that captured an expert's capability to solve problems.

The new techniques, referred to as "expert systems", were both new and

interesting and soon a flood of papers on the potential applications of the

technique were published.

Expert systems were going to help doctors diagnose illness and pre-

scribe medication; engineers design better and more efficient products;

students learn from machines that would replicate master teachers; and do

all wanner of other wonderful things, to include provide electronic tools

for the military to help them deal with the expanding complexity brought

about by the explosion in availability of all forms of inforx'~ation.

The hope was that we could use this technological edge to process

information from our many sensors and data bases independent of human

intervention. Artificial intelligence was going to let us literally "out

think" our opponent. We could sense the enemy's plan faster, select the

best course of action for our forces, (after war gaming several), and do it

all with little human input.

As time passed, these goals beean to work themrselves into various ArMN

acquisition plans as requirements. The defense industries turned on the

afterburners to become part of the new wave of projects using Al. It was

a hot field with lots of promise.
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THE RESULTS: There is probably as much argument over the utility of AI

as there is over the utility of light infantry. As the following examples

show, it is just as emotional:

In the December 1986 edition of Defense Electronics, Gary R. Martins--

who when working for the Rand Corporation had launched the ROSIE and ROSS

expert systems--gives a scorching assessment of AI that concludes with a

forecast that it may not survive to the end of this decade, but surely will

be only memories reflected in "...meaningless buzzwords (e.g., expert

systems) popping up now and then in low tech advertising slogans." 1

Compare that view to that of Dr. Steven Andriole writing in the preface

to Applications in Artificial Intelligence: he likens AI to a growth

industry and states, "AI is an incredibly dynamic field and one that is

likely to make enormous progress over the next five to ten years."'2 Dr.

Andriole is a former employee of DARPA, where he directed the Advanced

Cybernetics Technology office.

CURRENT ARMY ORGANIZATION. This is one of the things that causes me to

be doubtful about the future of AI. There does not seem to be an

organization that exists within the Army to exploit AI capabilities.

AUTHOR E

Artificial intelligence is fast becoming a part of everyday life. How

much it can eventually do remains to be seen but only an intellectual

simpleton can doubt that it can only grow in importance.
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This year MSP dealing with development of expert systems got off to a

rocky start because neither CECOM, the project advisor, nor the USAWC

participants realized that the USAWC participants did not understand

construction of expert systems. Likewise, we did not understand that

building on last year's project was applicable only to CLCOIA's knowledge

engineers, not to the USAWC students. Our specific tasks were to expand

the CECOh knowledge base and to learn about applications of artificial

intelligence to military usage.

Further confusion resulted from the formulation of a "Situation

Assessment" group that did nothing appreciably different from the "Course

of Action" group. Regardless of the number of students assigned, I would

recommend that all groups work on course of action development.
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1. Gary R. Martins, "AI: The Technology That Wasn't", Defense

Electronics, December, 1986, pp. 56-59.
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APPENDIX A -Knowledge Acquisition Scenario

11TH CORPS (US)

BACKGROUND

In the hypothetical situation described, political and econmic actions have led to greatly increased tension between
NATO and the Warsaw Pact. Over a period of time, US relerve units have been activated and some regular army units
have been reconstituted In early 19 & number of thae mits had been deployed to Europe.

By I December 19, the United States had deployed the 1 th Corps Headquarters, 4th Armored Division, 90th
Infantry Division (Mech), 80th Infantry Division (Mech), 14th Armored Cavalry Regiment, and the 22d Aviation
Brigade to West Germany. The theater commander assigned the 1 Ith Corps and attached units to the newly formed
Middle Army Group (MIDAG), which had been given responsibility for a sector in the vicinity of Hannover, West
Germany. Prior to issuing his guidance and Operations Order, the Corps Commander directed the Intelligence Officer
to review the topography of the area and the enemy organization.

Pact artillery preparations have commenced. Pact forces have vacated their assembly areas and are moving towards the
international border. First echelon regiments have moved into pre-bafile formations and are approaching 5 kilometers
from the inter-german border.
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APPENDIX A - Knowledge Acquisition Scenario

TERRAIN OVERVIEW

The terrain within the 1 th Corps (US) area of interest within West Germany is divided into two contrasting parts for
which the Mitteland Canal can generally be depicted as the demarcation line. In the south are the Central Uplands
with the Harz Mountains, the Lower Saxon Hills, the Weser Hills and the Westphalian Basin being the major land
forms. To the north is a sandy northern lowland stretching to the west as far as the coastal marshes. Between these
two parts, the Central Uplands and the Northern Lowland, runs the narrow fertile loess (loam) belt of the Hercynian
Foreland.

Northern Lowland - The fundamental physical dividing line runs just north of Braunschweg, Hannover and
Osnabruck. Going north, there is a change from loam to sand, from wheat to rye growing, from dense agricultural
populations and industrial towns to relatively unpopulated heaths. Although the area had been glaciated, it lay outside
the limits of the latest glaciation and the drifts are substantially leached, and the few remnants of terminal Moraines
are greatly eroded. Large sheets of sand and gravel are predominant and these are divided into a number of separate
sandy blocks (GEEST) by channels cut by melting glaciers. The growth of the vast peat bogs, especially in
ill-drained depressions, was favored by the oceanic climate. In the coastal areas and the estuaries, however, fertile
marshes are found. The kargest of the Geest blocks is the Luneberg Heath (Luneburger Heide), in general overview,
the area between Celle and Hamburg, with the Weser drainage basin (glacial spillway) forming the western boundary
of the Geest block. The poorest land has been planted with spruce. The sandy soil grows rye and potatoes and all of
the valleys and swampy depressions provide pasture for cattle. Although well north of the 1 th Corps sector, the
Worthe terminal Moraine, which rises to over 500 feet and forms a hilly spine from northwest to southeast across the
Luneburg Heath, is a noticeable terrain feature in the area. The Western Geest, to the west of the Aler and Weser
Rivers, is lower and more level than the Luneburg Heath, and is split into many separate blocks by poorly drained
depressions. The whole region lacks industry and the towns are small, with the exception of Oldenburg.

Hercynian Foreland Loess Belt - The Mittelland Canal links the west and east german canal system along the
line of the Hercynian Foreland. This dry loess terrain was used by the great medieval highway following the
Hercynian Foreland to the Elbe and beyond. Where routes out of the hills to the south emerged to intersect the
highway, towns such as Hannover and Braunschweig grew up. The highway, railway and canal routes from the Ruhr
to East Germany and Berlin today follow much of the route of the earlier highway. Portions of the Lower Saxon
Hills to the south intrude into the loess belt as widely spaced escarpments standing as wooded islands in wide
stretches of loess-covered plain.

The Harz - This massif stretches some 100 km from southeast to northwest. The slates and granites of this terrain
feature form a rolling surface at 1600 to 2000 feet which in turn is overiookedf by the bare, windswept granite rocks
of the Brocken (3747 feet) just east of the inter-german border. Streams from the Harz have cut narrow and deep-sided
valleys. The rainfall and steep slopes have encouraged the preservation of forests with beech and oak below 1300 feet
and spruce reaching up as far as the Brocken.

The Lower Saxon Hills - These hills are the outcrops of rock formations which extend to the north, west and
southwest from the Harz. Towards the south the rocks are horizontal or gently domed, but in the north they are folded
into a series of southeast to northwest trending arches and troughs. In the south, where the hills extend a short
distance to the south of Gottingen, the rivers Leine and Weser have quite contrasting courses. Although the Leine is
the smaller stream, the nature of the land has allowed it, using a rift valley, to open an 8 km wide passage. This is
the route followed by the main north-south railway and autobahn between southern germany and the ports to the
north. The Weser, on the other hand, has cut across sandstone. The narrow, winding valley created has traditionally
not been used as a thoroughfare and no important towns are found along the Weser in that area. In the north the
towns of Helmstedt, Salzgitter and Hildesheirn generally define the transition to the loess belt. The folded rocks of
the northern portion of the Lower Saxon Hills have eroded into escarpments of sandstones and limestones, with
alternating small valleys of less resistant materials. The ridges are wooded with forests of beech or spruce and fruit
trees cover the lower slopes. The loess-covered small valleys contain large villages of half-timbered houses set among
the open farm fields. The Lower Saxon Hills project westward to, and in some cases beyond, the Weser River and
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APPENDIX A - Knowledge Acquisition Scenario

adjoin the Weser Hills.

The Weser Hills - These hills to the west of the Weser River me essentially a westward extension of the Lower
Saxon Hills and have many of the same characteristics. Two notable features are two southwest facing escarpments,
the Weichen Hills and the Teutoburger Wald, which define the northern and western boundaries of the Weser Hills.
These hbills push to the northwest, separating the Wesqtimlian Basin from the Northern Lowland.

The Westphalian Basin - The Ruhr, the industrial heart of North Rhine-Westphalia, is probably the best-known
feature of the Westphalian Basin. The heart of the basin, the area around Munster, has overlying clays which form the
damp lowland of the Munsterland, which is broken only by occasional low ridges of sandstone or limestone. The
basin's opening to the west results in high rainfall and ideal grazing country. The countryside has what has been
called a very "English" appearance with cows grazing in hedged fields and large isolated farmhouses set in clumps of
trees.

Urbanization - The Corps area of interest covers portions of three west german states. The percent of built-up-area
in each of these is shown below:

Hesse 10%
Lower Saxony 9.5 %
North Rhine-Westphalia 15%

Of particular interest are the Ruhr (1155 sq kin) and the Hannover area. The urbanization in the Hannover area has
taken the form of growth along the E-8 autobahn toward Braunschweig in the east and Buckenburg in the west.
Smaller cities such as Celle, Munster and Kassel also are growing in area and population. The Rhine-Ruhr area is
converging with the Dutch Randstand. When this convergence occurs, a single gigantic urban barrier 300 km long,
stretching down the Rhine from Bonn to the Hook of Holland, will be formed.

Rivers - The Weser River takes its name at the confluence of the Wera and Fulda Rivers at Munden. Flowing
generally north, the shallow stream follows a winding course through hilly countryside until it pierces the Wiehen
Hills escarpment at the Porta Westfalica at Minden and enters the Norther Lowland. The river has maximum flow in
the winter, at a time of least evaporation, and a period of summer low water, and associated navigation difficulties.
Drifting, or continuous ice, appears on the Weser at Minden for 14 days a year, on the average. North of Minden, the
river is deep enough to provide a 1350 ton water route to the Weser ports.

The Rhine River in its northward passage attains a width of 3000 feet as it flows past Bonn. At Duisburg, in the
Ruhr, there is one of the world's largest inland harbors. This harbor is the head of deep-sea navigation on the Rhine.
Almost immediately after crossing the Dutch frontier at Emmerich, the Rhine divides into two parallel streams, the
northern being called by the Dutch the Neder Ryn and later the Lek, and the southern the Waal. As it flows through
the Dutch lowlands, the Rhine splits up again into the arms of its delta, a network of rivers and canals that give
access to the great ports of Rotterdam, Amsterdam and Antwerp, and finally, at the Hook of Holland, to the North
Sea.
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ENEMY ORGANIZATION

Organization Structure (partial)

CENTRAL
FRONT

6DIV AB AHVY CHEM MOT

EIE I T DIV BDEAT IDNE TT

RGT BDE BDE BRIDGE X-ING
RGT BN

I IG 1 I
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D isposition (partial)
(see overlay)

NORTHEN FRONT

xxxxx

CENTRALFRONT

NORTRAG

-xxxx

MIDAG

2GA 4
xxxx2OA'

3SIA
- xxxx-

2GTA

3SA
xxxx
SOA

11 (US)
-xxx -

CENTRAL FRONT 1

xxxxx

SOUTHERN FRONT
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Order of Battle (partial)

CENTRAL FRONT

HQ, Central Front

2dGuasAy

16th Guards Tank Division

21st Motorized Rifle Division
HQ, 21st MRD

location: PD8026
1st MRR

location: PD7231
activity: movement
equipment%: 100
personnel%: 100
tank-type: T62
apc-type: BMP

2dMRR
location: PD8125
activity: movement
equipment%: 100
personnel%: 100
tank-type: T62
apc-type: BTR60

3d MRR
location: PD7123
activity: movement
equipment%: 100
personnel%: 100
tank-type: T62
apc-type: BTR60

4th TR
location: PD8031
activity: movement
equipment%: 100
personnel%: 100
tank-type: T80

94th Motorized Rifle Division
HQ, 94th MRD

location: PD6222
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location: PD5713

activity: movement
a P.lPmu : 100
luanoel%: 100

- : T62
qac-ype: BMP

2dMRR
locaion: PD5817
activity: movement

e~mnm~b:100
pxsmonl%: 100
mok-type: T62
p c-"y : BTR60

3dMRR
location: PD5222
actvity: movement
eqUVpme%: 100
Ir Vnnel%: 100
unk-type: T62
qMc-otpe: BTR-60

4th TR
location: PD5922
actvity: movement

ipmm%: 100
pionel%: 100

kype: T80

207Lh Motorized Rifle Divition

10th Guards Tank Division
HQ, 10 GTD

location: PC6496
Ist TR

location: PC6097
activity: movement
equipment%: 100
personnel%: 100

Wk-type: TS
apc-type: BMP

2dTR
location: PC5991
activity: movement
cquipment%,: 100
pmc Vnel%: 100

n-type: T0
apc-type: BMP
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3dTR
location: PC6184
activity: movement
equipmene%: 100
persnnel%: 100
tank-ype: T0
apc-type: BMP

4th MRR
location: PC5987
activity: movement
equipment%: 100
personnel%: 100
tank-type: T80
apc-type: BMP

12th Guards Tank Division
HQ, 12 GTD

location: PC6274
1st TR

location: PC5775
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
apc-type: BMP

2dTR
location: PC5978
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
apc-type: BMP

3d TR
location: PC5881
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
apc-type: BMP

4th MRR
location: PC6174
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
apc-type: BMP

47th Guards Tank Division
HQ, 47 GTD

location: PC9494
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kwacio.: PC9190
activity: movement
eq.4mt%: 100
pasoInne: 100
ok-ty: T64
qAc-type: BMP

2dTR
loction: P ,

activity: movement
eqi m: 100
lpmanrJ%: 100

.type: T64
qc_tYPe: BMP

3dTR
location: PC9.494
activity: movement
eiuipment: 100 e
pmrSonnd%: 100 C

cank-type: T64
Apc-type: BMP

4h MRR
location: PC9085
activity: movement
equipment: 100
persnnel%: 100
tink-type: T64
qc-type: BMP

7th Guards Tank Division
HQ 7 GTD

location: PC6767
1st TR

location: PC6065
activity: movement
equipmem%: 100
pe s nnel%: 100
tnk-type: T80
a.ctype: BMP

2dTR
location: PC6562
activity: movement
equipmen%: 100
personnei%: 100
ank-type: TSO
s pc-typ: BMP
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3dTR
location: PC6271
activity: movement
equipmemt%: 100
personnel%: 100

.k-type: TS0
apc-type: BMP

4th MRR
location: PC6670
activity: movement
equipment%: 100
persmonne%: 100
tank-type: T180
apc-type: BMP

3d Army Artillery GrCou

27th Guards Motorized Rifle Division
HQ, 27 GMRD

location: PC4840
1st MRR

location: PC3951
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
apc-type: BTR60

2dMRR
location: PC4840
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
apc-type: BTR60

3dMRR
location: PC4850
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
apc-type: BMP

4th TR
location: PC3938
activity: movement
equipment%: 100
personnel%: 100
tank-type: T64
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3 9 th G u rd M.r m ./ i .i

HQ, 39 GMRD
location: PC6937

Ist MRR
location: PC6234
activity: movement

100
puinmel%: 100
wik-type: T62
qpc-type: BMP

2d MRR
location: PC5724
activity: movement

10: 10
pen Vnel%: 100
mik-type: T62
Spc-_YPe: BTR60

3d MRR
location: PC5844
activity: movement
equipmem%: 100
personnel%: 100
tank-type: T62
apc-type: BTR60

4th TR
location: PC6936
activity: movement
equipment%: 100
pwSonnel%: 100
tank-type: T62

57th Guards Motorized Rifle Division

79th Guards Tank Division

1st Guards Tank Army

19th Guards Tank Division
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20th Guards MQotrize RileDb"zM

32d Guards Tank Divivion

6th Guards Motrized Rifle Division

25th Tank Division

35th Motorized Rifle Division
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ALLIED FORCES CENTRAL EUROPE (CINCENT) COMMANDER'S CONCEPT

CINCENT*S mission is the defense of the cental region in the event of i anack by the Warsaw Pact. This concept
calls for halting and destroying Pact forces attacking NORTHAG and MIDAG while threatening their base of lo
operation in East Germany by securing die access rom to Berlin. CINCENT will conduct a defense in depth to hold
a line at least 100 kIn east of the Rhine River while NORTHAG, MIDAG and SOUTHAG prepae to counterattack.
on order, to regain NATO territory and threaten the Pact bmse of operations.

Ti concept is based on the following forces and asmmpoons:

a. CINCENT will consist of three three-corps armies with an additional US airborne brigade deployed, and a
US Armored Division and Separate Armored Brigade being deployed-

b. The threat main attack will be in the CINCENT center with the objective of securing and holding main
crossing sites along the Rhine River north of the Ruhr with a subsequent objective being the ports of Antwerp and
Rotterdam.

c. Threat forces will envelop the Ruhr prior to attempting its capture and may employ chemical weapon,
against defending forces in an attempt to preserve die industrial facilities.

d. Offensive air support will be extremely limited at least during the first few days. Local air supenonts ma-,
be achieved for limited periods on about the fourth day.

The initial ob ective will be to establish and maintain a cohesive defense far enough forward to enable SOUI'HAG to
launch a counterattack towards Berlin. MIDAG will be prepared to conduct a supporting attack towards Magdeburg
and the Elbe River. Expect the SOUTHAG and MIDAG attacks to be initiated following commitment of the Front
2d echelon armies.

A- 13
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.5

MIDDLE ARMY GROUP (MIDAG) COMMANDER'S CONCEPT

MIDAG's overall objective is assigned in Allied Forces Central Europe's (AFCENT) revised concept for the defense
of the central region in the event of an attack by the Warsaw Pact. This concept calls for MIDAG halting and
destroying Pact forces attacking in sector, and then conducting a supporting attack to facilitate the CINCENT main
attack by SOUTHAG. MIDAG will conduct a defense in depth to hold a line no less than 100 km east of the Rhine
River. MIDAG will conduct a supporting attack to facilitate SOUTHAG counterattack, on order, to regain NATO
territory and threaten the Pact base of operations around Berlin.

MIDAG Commander's Concept is based on the following assumptions:

a. MIDAG will consist of three three-division corps with an additional US armored division and separate
armored brigade deploying or deployed.

b. The threat main attack in MIDAG will be in the north with the immediate objectives of secunng and
holding main crossing sites and defensible terrain along the Weser River with a subsequent objective being the main
crossing sites along the Rhine River north of the Ruhr.

c. Threat forces will envelop the Ruhr prior to attempting its capture and may employ chemical weapons
against defending forces in an attempt to preserve the industrial facilities. .

d. Offensive air support will be extremely limited at least during the first few days. Local air superiority ma\
be achieved for limited periods on about the fourth day.

In compliance with CINCENTs overall main effort, the MIDAG initial objective will be to establish and maintain a
cohesive defense far enough forward to enable SOUTHAG to launch a counterattack towards Berlin. MIDAG will hc
prepared to conduct a supporting attack towards Magdeburg and the Elbe River. Expect this supporting attack to N"
initiated following commitment of the front's 2d echelon armies. -.

MIDAG will defend with 1 th Corps (US) in the north, 2d Corps (BE) in the center and 4th Corps (GE) in the south.
The main effort will be in the 11 th Corps (US) sector.

A.
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M[DAG COMMANDERS GUIDANCE

Gentlemen, you have been issued, and have had an opportnioty to review, OP PLAN 3-88. Our mission is to defend
in zone, focussing on the destruction of Pact forces. I ee our initial operations occurring in three phases. First we
must defend against an atacker who can pick the time and the place in which substantial force in the form of
maneuver units and firepower will be employed. We will face an attacker intent on shatteing our forward deployed
mits end making a rapid thrust to crous the river and canal harriers in our sector as he carries his attack forward across
the Rhine, into the low countries and the ports which we the heart of our logistical lifeline. In order to meet his
objectives, I believe the main attack in the MIDAG sector will come on the axis Braunschweig,
Hannover/Hildesheim, BielefeldA)snahruck, Munster and Wesel, skirting the Ruhr to the north. He is likely to
conduct a strong secondary attack aimed directly at the Ruhr to the south of his main thrust, and will reinforce
success if that attack is doing better than the effort to the north. His immediate objective will remain crossings over
the Weser River, with subsequent objectives being crossings over the Rhine. He expects the Ruhr as a bonus. As
you know. 1 1th Corps will conduct the main defensive effort in the northern portion of the MIDAG sector.

I expect that each corps will deploy a strong covering force on the best defensible terrain nearest the inter-German
border and will present Pact forces with fierce and continuous battle from that border westward. In addition, once the
border has been violated you will have to adjust your assets to fight both the close-in fight and the deep battle in your
area of influence. Given our resources, focus on the direct destruction of combat power will take place in the
close-fight My priorities for the use of the combat power and intelligence resources in the deep battle are:

Nuclear and chemical delivery units.

Command and control.

Bridges, bridging equipment and other engineer equipment of all types,

Lines of communication and logistics facilities.

Portions of our area are heavily urbanized and the cover, concealment and barrier potential of the urban terrain will 
used to the maximum to slow the Pact's forward momentum and disrupt their ability to conduct contnuou,
operations, but any attempt at a completely static defense is likely to be enveloped.

I would like to stress the importance of preserving your command and the commands of your subordinates. I expect
tenacity and that you will take calculated risks in the use of your combat power, but I am also willing to trade reail
estate for destruction of Pact forces. I believe we can stop the attacker to the east of the Weser River in the north and
the Fulda and Werra Rivers in the south, and, if we do. it will make it easier for MIDAG to assume the offensive It
we cannot stop the Pact at the Weser, Fulda and Werra, then I will need your corps and subordinate commands a,,
healthy as possible in order to stop him between the Weser and the Rhine. In any case, you must preserve your
command, while inflicting maximum damage on the attacker. When we are able to attack to the east, I intend to
make the main attack in the north with the I1 th Corps. Although SOUTHAG will be making the main central
region attack to our south, we must be capable of a strong supporting attack and should plan to cross the Elbe and
stike toward Berlin.

Our defensive plans must stress the enemy's nuclear and chemical delivery capabilities and be based on the
assumption that he will use these assets. In other words, our defensive concepts must survive the Pact's use of these
weapons. On the other hand, I cannot guarantee that we will receive timely release authority for the use of friendlh
nuclear or chemical assets. Therefore, we must plan to survive the enemy's use, but we cannot be dependent upon
friendly first use of nuclear weapons for the success of our plans.

A- 15
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OPERATIONS PLAN - MIDAG
(extract)

OP PLAN 3-8- - Middle Army Group

Reference: Map, (as displayed on exercise room)

Tsk Mn~igion: Annex A (Task Organization) (Amended Extract).

1. SITATON. Enemy Forces. Appendix 1 (Order of Battle - Amended) (omitted - see section ENEMY
ORGANIZATION).

2. MISSION.

MIDAG defends in sector, destroys attacking Warsaw Pact forces, seizes the initiative, attacks to regain
control of NATO territory; and prepares to continue the attack into East Germany to defeat Warsaw Pact military
forces and secure access route to Berlin.

3. EXECUTION.

a. Concept of the Operation. Annex C (Operation Overlay) (omitted - as displayed on exercise room)

(1) Maneuver. MIDAG conducts defense in zone, focusing on the destruction of Warsaw Pact
military forces. Initially MIDAG corps defend forward along West German - East German border. Attacking Warsa%,
Pact forces halted to east of Weser, Fulda and Werra Rivers. MIDAG attacks to east to destroy Warsaw Pact force, in
zone and restore West German - East German border. Prepare to continue the attack to the east to secure access TOUt C
to Berlin. This operation will be conducted in three phases:

Phase 1. MIDAG prepares to defend in zone with 2d Corps (BE), 4th Corps (GE) and 1 th
Corps (US) defending in sector. On order 2d Corps (BE), 4th Corps (GE) and 1 th Corps (US) occupy sector and
establish covering force along international border.

Phasei. Upon commencement of Warsaw Pact attack MIDAG defends in zone. Allo,"

no penetrating Warsaw Pact forces west of the Weser River.

Phase Il. MIDAG attacks to destroy enemy forces and secure NATO territory in zone.

(2) Fi.

(a) Air.

1. COMAAFCE initial effort will be to gain and maintain air superionty.
During Phase II the majority of COMAAFCE capability will be directed to counterair operations. Second priorit\
will be given to offensive air support (BAI/CAS) with air interdiction operations being given last priority.

2. Priority for air support to I1 th Corps (US) during Phase II and Phasc III

3. Appendix I (Air Fire Support) to Annex D (Fire Support) (ommitted).

(b) Eaclilkzey. Appendix 2 (Field Artillery Fire Support) to Annex D (Fire Supportu
(omnmitted).
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(c) Air Defens Aimy. Appendix 3 (Air Defense Artillery Fire Support) to Annex D
(Fire Support) (ommitted).

(d) N IcK. Appendix 4 (Nuclear Weapons) to Annex D (Fire Support) (ommitted).

b. 2 =(E.oi

(1) Defend in sector.

(2) Attack to secure NATO Territory in zone. .1

(3) Prepare to continue the attack to destroy Warsaw Pact forces in zone and to secure Har
Mountains and line Bernburg/Hale-Salle on Salle River.

c h,

(1) Defend in sector. -

(2) Attack to secure NATO Territory in zone.

(3) Prepare to defend NATO territory.

(I) Defend in sector.

(2) Attack to secure NATO Territory in zone.

(3) Prepare to continue the attack to destroy Warsaw Pact forces in zone and to secure Magdeburg
and a bridgehead over Elbe River in order to secure access to Berlin.

4. SERVICE SUPPORT.

a. General.

(1) MSR (see overlay).

A- 17
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Annex A (Task Organization) (Amended Extract) to OPLAN 3-8_ MIDAG

HQ, MIDAG

2d Corps (BE)

4th Corps (GE)

11Ith Corps (US)

HQ 11 th Corps (US)

80th Inf Div (Mech)
HQ, 80th lnf Div (Mech)
Ist Bde, 80th ID(M
2d Bde, 80th ID(M
3d Bde, 80Lh ID(M)
80th Cbt Avn Bde

90th lnf Div (Mech)
HQ, 90th Inf Div (Mech)
1 st Bde, 90th ID(M
2d Bde, 90th ID(M)
3d Bde, 90th ID(M)
90th Cbt Avn Bde

4th Arm Div
HQ, 4th Arm Div

*~ 1st Bde, 4th AD
2d Bde, 4th AD
3d Bde, 4th AD
4th Cbt Avn Bde

14th Armored Cavalry Rgt
HQ,I14th ACR
Ist Sq. ,l4th ACR
2d Sq, 14th ACR
3d Sq. 14th ACR
Cbt Avn Co, 14th ACR

22d Aviation Bde
122d AN Gp
222d AH Gp
322d Cbt Avn Gp
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1 Ith Corps Artillery
311th Arty Bde a
312th Arty Bde
313th Arty Bde
314th Arty Bde
1st Lance Bn
2d Lance Bn

-... .. A,5 DtM ',

I lIth Eng Gp
112th Eng Gp %

I th Signal Bde
I lth Cmd Ops Bn
21l th Rdo Bn
31Ith Area Sig Bn
312th Area Sig Bn
411th Sig Spt Bn

511th CEWI Gp

I 1 th Mi Bn (Ops) 'S

112th MI Bn (Tac Xplt)
113th MI Bn (Aerial Xplt)

Theater and Deploying Forces Availaiiy Location

3d Allied Tactical Air Force present

Ist Ground Attack Fighter Wing
2d Dual Role Fighter Wing
3d Tactical Airlift Wing

4th Ground Attack Fighter Wing (CSS unit)

9th Inf Div D+7 vic
HQ, 9th Inf Div
1st Bde, 9th ID
2d Bde, 9th ID
3d Bde, 9th ID
9th Cbt Avn Bde
CAC, 9th CAB

6th Arm Div D+4
HQ, 6th Arm Div vic
1st Bde, 6th AD D.4 vic
2d Bde, 6th AD D+6 vic
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3d Bde, 6th AD D+6 vic
19th Cbt Avn Bde D+4 vic

64th Arm Bde D+3 vic
HQ, 64th Arm Bde

315th Arty Bde D+5 vic

A- 20
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11th CORPS (US) COMMANDER'S CONCEPT

MDAG's mission is the defense of the central sector of the CINCENT region in the event of an attack by the
Warsaw Pac. This concept calls for halting and destroying Pact forces to the east of the Weser River, while prepanng

a counterattack to clear NATO territory. MIDAG must be prepared to continue this attack to the east with the dual
purpose of securing Magdeburg and crossing sizes ova" the Elbe River, and of supporting the CINCENT main attack
to the south, which will secure access to Berlin and threaten the Pact base of operations in and around Berlin.

This concept is based on the following forces and assumptions:

a. I Ith Corps (US) will consist of thee heavy divisions and an armored cavalry squadron.

b. The threat main attack will be in the 11th Corps (US) center, south of the Mitteland Canal, with the
immediate objective of securing and holding main crossing sites along the Leine River with subsequent objectives
being crossing sites across the Weser River.

c. Although we have priority for air support, offensive air support will be extremely limited at least during
the first few days. Local air superiority may be achieved for limited periods on about the fourth day.

The initial objective will be to establish and maintain a cohesive defense forward of the Weser River, with the intent
of attriting Pact forces sufficiently to allow penetration of the Front's first echelon armies by our counterattack force.
We must insure that Pact forces do not penetrate the defensible terrain along the Weser River. Expect the MIDAG
attacks to be initiated following commitment of the Front's 2d echelon armies.
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OPERATIONS PLAN - 11th CORPS (US)
(extract)

OP PLAN 3-8_- 11th Corps (US)

Refernce: Map, (as displayed on exercise room)

j.ai,, : Annex A (Task Organization) (Amended Extract).

1. SITUATION. Enemy Forces. Appendix I (Order of Battle - Amended) (omitted - see section ENEMY
ORGANIZATION).

2. MISSION.

11 th Corps (US) defends in sector, destroys attacking Warsaw Pact forces, seizes the initiative, attacks to
regain control of NATO territory; and prepares to continue the attack into East Germany to secure Magdeburg and
crossing sites on the Elbe River..

3. EXECUTION.

a. Concept of the Operation. Annex C (Operation Overlay) (omitted - as displayed on exercise room).

(1) Maneuver. 1lth Corps (US) conducts defense in zone, focusing on the destruction of Warsaw
Pact military forces. Initially 11 th Corps (US) divisions defend forward along West German - East German border.
Attacking Warsaw Pact forces halted to east of Weser, Fulda and Werra River. 11th Corps (US) attacks to east to
destroy Warsaw Pact forces in zone and restore West German - East German border. Prepare to continue the attack to
the east to secure Magdeburg and crossing sites on the Elbe River. This operation will be conducted in three phases:

Phase 1. 11th Corps (US) prepares to defend in zone with 80th Infantry Division (Mech),
90th Infantry Division (Mech), and 14th Armored Cavalry Regiment defending in sector, 4th Armored Division in
reserve. On order 80th Infantry Division (Mech), 90th Infantry Division (Mech), and 14th Armored Cavalry
Regiment occupy sector and establish covering force along international border.

Phase . Upon commencement of Warsaw Pact attack 1 th Corps (US) defends in zone.
Allows no penetrating Warsaw Pact forces west of the Weser River.

Phase lI. 11 th Corps (US) attacks to destroy enemy forces and secure NATO territory in
zone.

(2) Eii..

(a) Aik.

.1. COMAAFCE initial effort will be to gain and maintain air superiority.
During Phase II the majority of COMAAFCE capability will be directed to counterair operations. Second priority
will be given to offensive air support (BAI/CAS) with air interdiction operations being given last priority.

2. Priority for air support to 90th Infantry Division (Mech) during Phase II and
Phase III.

3. Appendix 1 (Air Fire Support) to Annex D (Fire Support) (ommitted).
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(b) Fild &Ui. Appendix 2 (Field A tillery Fire Support) to Annex D (Fire Support)
(omnmiutted).

(c) Air Defene Anm. Appendix 3 (Air Defense Artillery Fire Support) to Annex D
(Fire Support) (ommitted).

(d) Nemr. Appendix 4 (Nuclear Weapons) to Annex D (Fire Support) (ommitted).

b. 8oth Infantry Division (Mech).

(1) Defend in sector.

(2) Be prepared to anack to secure NATO Territory in zone.

c. 90th Infanry Division(Mech).

(1) Defend in sector.

(2) Be prepared to attack to secure NATO Territory in zone.

d. 14th Armored Cavalry Regiment.

(1) Defend in sector.

(2) Be prepared to conduct screening operations along 11 th Corps (US) and 2d Corps (BE) boundary.

e. 11 th Engineer Brigade (-).

(1) General:

(a) Priority of Engineer effort: 90th Inf Div (M), 80th Inf Div (M), corps rear area, in
order.

(b) Priority of Engineer missions:

1 MBA: Countermobility in support of defensive positions in depth;
Survivability in support of defensive positions in depth; Mobility operations in forward defensive areas.

2. Corps rear: Establishment and maintenance of LOC's; Survivability of
comms facilities.

m. Re.ere.

(1) 4th Armored Division.

(a) Be prepared to attack to secure NATO Territory in I Ith Corps (US) zone.

(b) Prepare to continue the attack to destroy Warsaw Pact forces in zone and to secure
Magdeburg and a bridgehead over Elbe River.
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4. SERVICE SUPPORT.

a. General.

(1) MSR (see overlay).

.N
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Annex A (Tak Organization) (Amdeod Extac) t OPLAN 3-8 1 llh Corps (US)

HQ, lIth Corps (US)

S0th Inf Div (Mech)
311 th Any Brigade

2d Bn (203, SP). 619th FA
2d Bn (203, SP), 619th FA
2d Bn (155, SP), 627th FA
2d Bn (155, SP), 628th FA "
2d Bn (155, SP), 629th FA

I I Ith Eng Gp(-)

90th Inf Div (Mech)
312th Arty Brigade

2d Bn (203, SP), 614th FA
2d Bn (203, SP), 615th FA
2d Bn (155, SP), 624th FA
2d Bn (155, SP), 625th FA
2d Bn (155, SP), 623th FA

313th Any Brigade
3d Bn (203, SP), 618th FA
3d Bn (203, SP), 619th FA
3d Bn (155, SP), 627th FA
3d Bn (155, SP), 628th FA

112th Eng Gp (-)

4th Arm Div

14th Armored Cavalry Rgt

11 th Corps Artillery

314th Arty Bde
1st Lance Bn

2d Lance Bn

Corps Trp

22d Aviation Bde
122d AHGp
222d AH Gp
322d Cbt Avn Gp

11th Eng Bde (Corps)

1 th Signal Bde
lllth Cmd Ops Bn
211 th Rdo Bn
311th Area Sig Bn
312th Area Sig Bn
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APPENDIX A -Knowledge Acquisition Scenario

411th Sig Spt Bn

511 th CEWI Gp
1 I th Ni Bn (Ops)
112th NG Bn (Tac Xplt)
113th M Bn (Aerial Xplt)
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APPENDIX A - Knowledge Acquisiton Scenario

11th CORPS (US) COMMANDER'S PLANNING GUIDANCE -.

My discussions with Commander, MIDAG lead me to believe that we will initiate our counterattack to secure
Magdeburg and Elbe River crossings between D+3 and D+4. We can also plan to receive control, effective D+3, of
the 64th Separate Armored Brigade, which will be locled in assembly areas iw the vicinity of .I want you to look at
the possibility of a separate supporting attack by die 64th to deceive the Pact concerning the actual main attack by
the 4th Armored Division. Make sure we do not weaken the main attack too much in doing so.

Fm personally concerned about the possibility of a stmng attack being conducted through the Belgian sector through
Avenue of Approach. We need to be prepared to conduct a limited counterattack to restore the integrity of our defense
if they are successful in penetrating our sector ther. However, remember that we must retain suficient uncomiaed
forces to conduct the attack to secure Magdeburg.

p

.5.t

p.q

". .

'.4
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I11th CORPS (US) FORCE COMPOSITON

xx xx
80 90

ml ml

M60 M2

M2 AB- IS

OH-58
MII13A2

M113

x
A.H- IS

CBT AVN U.H-60
OH-58
M1I13A2
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14 <

LM3 CFV

155 SP
* M60

AH-IS

- CBT AVN U6
0H58

M2

AVLB

- FT] E

A.H-IS
CBT AVNUH-60

OH-58
MI13A2
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FOLLOW-ON FORCES (US) ORGANIZATION

xx x

ml M60A3

M2 M113

A-I S

CBT AVN UJH-60
OH-58

r M3
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p

I. BACKGROUND. The U.S. Army War College (AWC) and the U.S. Army Communications-Electronics
Command (CECOM) have jointly conducted a series of Knowledge Engineering (KE) sessions commencing
December 1985. The intent of the joint effort was to identify the knowledge and techniques experienced planners
bring to bear when planning for military operations at the corps command level. This MFR summarizes the results
to-date of this collaboration. It does not recreate the flow of the sessions, or summarize the discussions that led to the
development of the ideas presented. It does attempt to present a coherent description of the ideas developed.

2. LIMITING ASSUMPTIONS. A number of assumptions were made to limit the scope of this effort. The
restriction to the corps command level has already been addressed.

2.1 Operational Environment. The study group will consider themselves to be officers in a plans cell of a
heavy corps in a European environment. The corps is currently conducting operations in a mature theater. We are
concerned with all plans cell activities which contribute to the development and maintenance of (alternative)
Courses-of-Action (the terms "Concept", "Course-of-Action" and "COA" will be used interchangeably throughout the
remainder of this document) for numerous contingencies. The group will be considering only the mental processes of
the planners as practiced by the AWC participants. This final limitation means that this MFR does not necessarily
reflect a doctrinal description of the planning process, but does reflect the accumulated experience of the AWC
participants in performing the planning task in a variety of environments.

2.2 Long-Term Objectives. The CECOM and AWC objectives for this project overlap but are not identical.
We are both concerned with developing a precise understanding of: 1) the information requirements of corps planners:
2) a course-of-action; and 3) the knowledge experienced planners possess which allows them to develop and maintain
courses-of-action from information.

2.2.1 Additionally, CECOM is interested in formalizing the above understanding in computational
terms. This will support future experimentation in automated decision aids for the planning function, with the idea ot
eventually fielding such aids as standard command post equipment.

2.2.2 AWC is also interested in forming estimates on the applicability of Artificial Intelligence/Expert
Systems for the various functional areas.

3. THE PLANNING ENVIRONMENT. At the corps level planning is a continuous process involving the full -umc
efforts of a number of officers of the Corps Plans Cell, and the efforts of others (e.g., Commander. Chief of Stair
G3) on an as-needed or desired baE's. It is possible to characterize several dimensions of the environment ,k iith
which planning is performed, including: the planning process, the planning function, and comman ;
responsibilities related to planning.

3.1 THE CONTINUOUS PLANNING PROCESS. Continuous planning is proacuvc I , .

long-term. The concept of continuous planning is not well understood or practiced. The prrtev a, , .
document refers only to the actions of WIA==l, and does not refer to the actions of other stafl o'.-, rr,.., -
providing information critical to the planning process. Continuous planning require% the lc '

maintenance of alteriative courses-of-wction for contingencies. Course-of-Acton mainxrn -
modification of a course-of-action based on changes in the situation for which the courw 0, & , a
Course-of-action maintenance is not well understood. Continuous planning require- the mai i A %

courses-of-action for the current operation. This is required since these atermao c our - , o.
focus as the operation is being conducted. In other words, it may become neo.evar, vr , -'..
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AP1PSNDIX B - Knowledge Level Descripio Summery

these alternative coures-of-action w the smtmmd changes. The Continuous Planning process can be decomposed
into several activities MWe foing figure ilsrae these activities.

t

SITUATION UNDERSTANDING

RECOGNITIN
iip

ONCEPT DEVELOPMENT

PLAN MAINTENANCE

3.1.1 jtion Undagandinm: This is a continuous effort not related to a specific plan or course-of-action.
Continuous planning requires the capture and maintenance of information. This tracking of information is currently
accomplished by the Intel and Operations cells, but it is conducted to support current operations, not planning for
future operations. What information is required to support continuous planning is not well understood.

3.1.1.1 OperationsPlans Interface. Issues to address include:
- When do situation changes require planning actions? r
- How do planners become aware of this?
- When do planners turn a plan over to operators?

3.1.1.2 Commander's Intent. Commander's Intent is the critical element of situational understanding.
- There are identifiable features of Commander's Intent which are necessary to know before other

phases of the process (mission analysis, situation asessment and course-of-action generation) are addressed. This
implies that the process of understanding the Commander's Intent must be completed before the other processes are
conducted.

-Understanding of intent must flow from two echelons above corps. Apparently only a general
concept understanding for the second echelon above is required.

- Commander's Intent is a necessary element of a course-of-action. This implies that, for a corps
course-of-action, the Commander's Intent element will address the corps Commander's Intent and the echelon above
corps Commander's Intent. Corps planners will still consider the Comander's Intent for the two echelons above corps
in developing this statement.

B- 2
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- A Cammandees loom addresses at Mest. stategic ad operational goals for a particular time
perioL geopolitical consideations, and basi asts.

-Commaonder's lamen provides a homnework hr resouce allocation.
-Commanders Intent should inchude identification of enemy center of gravity. At higher echelons,

cene of gravity may refer to concepts like tempo of operations, desuction of forces, and threats. Commander's
lam is biggest constraint on types of CDA's o be dveloped. It will influence what ahernatives w to be developed.

3.1.1.3 Information Classification. The information which all planers need can be grouped into eight
operating systems, namely, command amd comrol, maneuv, fire support, logistics, air-defense, etc. For each
functional area within the plan cell, the level of demil of the iafonrtin on the planning map should correspond to
what appeared in the, ay, Logtat and SITRE for the 24-hour period. This should provide the essential elements
of information at the level required for each planner to do his planning or else he would not have asked for those
items in the first place. Every factor such as air defense, fire support, mobility/counter-mobility, command and
control, NBC, etc. have to be addressed relative to ME'r-T. For example, if you are going to talk about Mission,
you have to ask who's mission. The functional areas have different minions, the services have different missions,
etc.

3.1.2 Course-of-Action Generation: Course-of-Action Generation can be decomposed into three general
activities: Recognition, Information Gathering and Concept Development (these terms are not meant to mirror
doctrinal terminology). All these activities collectively develop a course-of-action, or alternate courses-of-action, for a
specific contingency. These activities are repeated for each contingency.

3.1.2.1 Recognition. Recognition is the stimulus which initiates action on one (or a set of alternative)
COA (s). It is the recognition that planning action is required to satisfy a potential operational requirement, or
contingency, at some time in the futrwe.

3.1.2.1.1 Source. A number of potential sources for recognition were identified. These include:
-Commander's Intent will lead to a distinct contingency(ies).
-Commander's concern will lead to a distinct contingency(ies).
- Distinct contingerncaies can be combined into another distinct contingency.

-- Does not eliminate distinct contingencies which have been combined. They still need to
be the subject of distinct planning efforts.

- Receipt of warning order from higher headquarters.
- Recognition that some new possibility exists. This may be generated from a number of

sources in the command post (e.g., plans, ops, commander).
- ClAif'ication of previously fuzzy future situation.

- This often occurs when the higher command is conducting a multi-phased operation. In
this case, the corps will often plan multiple phases per single higher command phase, with connector phases between
higher command phases.

- It often becomes impossible to p later phases of the operation in sufficient detail due
to the presence of two many variables.

-- As the operation is conducted it will become possible to define the future situation
sufficiently to plan for later phases.

- This is one of the basic mechanisms of continuous planning.

3.1.2.1.2 Content. There am potentially a number of data items associated with recognition which
aid in bounding the operation. The data items are derived or selected from the information obtained by Situation
Undermriding.

3.1.2.1.2.1 Commander's Intent, at corps and the two echelons above corps. This can be a
continuation or it can be a modification asociated with the recognition.

B -3I B.3
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3.1.1.2.2 Commander's Concept. at varying levels of specificity.
- Sarve as initial strawnmn for later activities of process.
- May be multiple concepts.
- If nt given by stimulus, then something needs to be generated before late activities are

entered. Does not have to be specific - amnwe ohme suffices.

3.1.2.2.3 Contingency priority.
- Comm10at directs is first priority.

- May be contingency that is most likely.
- May be contingency that most concerns him.

- Worst case or Most likely is next priority.
-Likelihood determination based on terrain and enemy force support for

contingency.
-Factors for choice.

--rime available.
--Decision Support Template is a useful tool in determining time

available for contingencies. Particularly timnelines and decision points associated with DST.
- Contingencies can be planned simultaneously.

- Tis is desirable.
-Incremental, iterative development.
-Do them together.

3.1.2112.4 Enemy Force Knowledge.
- Red Army Boundaries.

- Blue Defense operatiort.
- Boundaries canmimlae to blue forc integrity of defense.

__Boundaries that cross blue boundaries threaten integrity of defense.
- Blue Counterattack operation.

- Influence determination of worst-cue contingency.
- Red Force Disposition.

-Blue Counterattack operation.
-- Must assume where enemy will be at start of counterattack.
--niia considerations at army level.

- Red Force Operation.
-Blue Counterattack operation.

-- Army level of cosideration.
-- Attak type of operation.
-. Relationship to Blue boundaries a concern.

3.1.2.1.2.5 Friendly Force Knowledge.
- Mao combat equqrment type.

--Tanks (M Ivs M60).
- Principally a logistics consideration.

DlSQOM
corps OS maintenance.

--Con expect crohs-couny movement difference for battalions in the vicinity
of 5 kph Combat speed for battalions essentially equivalent.

CAM expect leas combat allriton for battalion.
- Force Available.
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-Unombem~mi rudofuive cwncepptfoperation.
- A ies.onairneingdebae un caceg we committed ad not available

for mjor tiL-

P at combind RuactivetPlmnd Counterattack must subdivide available

-- Whot it tokes to reestablish integrity of defense (Reactive

-Remmbuder for -hA C I 1 1ck.
-- Planned Counterattack. Counteraztack force in defensive scheme with

Planned Coumeranack ire considered committed forces.
-Farce Disposition.

-CaunteranacL

- Must assume where we will be at start of counterattack.

3.1.2.1.2.6 Terrain Knowledge.
-Planned CoumerattecL

- Identificstion Of areu not to attack
- Idenification ofm ares d support nmaver, or Avenues of Approach.

- Identification of anmount of forces tha can be accomodated on each.

3.1.2.1.2.7 Mission Knowledge.
- Coufferttcl

- Iniia Planned Cowittlck handwave comes from concept for defense.
- Plumed Countersmack is a continuation of initial defensive operation.
- Handwav identifies how to get to objectives.
- Two concerns of mission analysis for corps.

-Mission Analysis of arny group commander order and concept.
-- Mission Analysis of corps commander's planning guidance to develop

subsequet mission statement for corps and subsequent concepts.
- Corp Boumeres

- Place constraint on allowable movement of forces

3.1.2.1.3 Mission Analysis. The doctrinal activities of Mission Analysis are included within
Recognition. At the completion of the mission analysis the planners have developed the following information items
to be use by the remainder of the planuning process

-Tuash be accomplishd by the carps during the ensuing operation.
- Constraints tinder which the corps is to operate.
- An "undersamnding" of the intent of the higher commainder in the ensuing operation. From

this understanding of the commadums inent. it am (should?) be possbew eeo inbro htg.zli
for use in the following phases of the planning p res TMe renainder of this peragraph (3.1.2.1.3) enumerates these
possible outputs of the minsion analysis phase (poiential evaluation criteria) of the planning process which would
have an influence an subsequent phse of the ypr cess

rowe Constraints. Severe time constraints support development of plans which are
simple to implement at lower levels (i.e., subordinate commends have a simpler planning problem) and simple to

- Implied Tasha This includs both short-term objectives and long-term objectives.
- Identification of Subsmpun Operations.

- Must finish operation in posture to do what is nedd meat Tis will impact how
you aprosch accomplishing objective.
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- Must finish operation in posture to support commande's subsequent operation.
- For example, if the corps mission is to conduct a limited counterattack t secure

a- objective, the commander's intent in directing the counterattack may be either of 1) seize and retain terrain
objective, or 2) capture terrain to facilitate deep counterattack with Axis through objective. These options dictate
different allowable posties upon completion of the counteauwk and different subsequent operations for the corps.

-Be Prepared Constints.
-- Missions. These can influence the type of operations you can conduct.
- Lose a designated eemmt (name or type) of your force.

These will impact corps' use of the force, in that they have a certain level of
commitment they cannot breach.

_. Corps must be prepared to adapt to the los of the force.
-- Availability of Fire Support Assets from outside Corps.

-- EAC operations (e.g., deep interdiction) may imply the EAC assets will not be
available for corps.

--Preservation of Force vs. Accomplishment of Objective. When preservation of the force
is given priority, the following is true.

--- More likely to impact how tasks will be accomplished than what tasks will be
accomplished. Les likely to conduct high-risk operations.

- Normally more important to operations than planning.
--- Countrtack less likely.
-- If conducted, depth of counterattack would be less.

-- Cotstraints on Reserve Force.
-- Size of reserve.

Position of eserve.
-- String on commitment of reserve. This could particularly effect maneuver, fire

support and aviation elements.
-- Commit only with higher command approval.

Constraint on time to react to contingency.
--Constraints on Covering Force.

--- Size of covering force.
Attrit enemy well forward implies strong covering force.
Develop something early implies strong covering force.
Forward division need time to deploy implies strong covering force.

-- Tune of covering force action.
--- Forward divisions need time to deploy implies the duration of the covering

force action will extend at least until divisions can deploy.
--- Covering force activity.

---- Covering force needed for further operations implies no decisive
engagement.

.... Don't let covering force fall below certain strength implies limitation of
covering force activity.

3.1.2.2 Information Gathering. Information gathering is the activity of determining the information
required for COA development, acquiring this information if available, and producing this information if not
available. In general terms, the intent of the information gathering activity is to determine the charecteristics of the
situation that can influence the corps' capabilities to perform its mission regardles of which particular
course-o-action it develops. The Plans Cell will attempt to forecast relevant elements of the battlefield situation
between now and some point in the future, when the corps expects to conduct some operartion as part of the
perfonnmce of the corps' mission. Information gathering is chracterized by interplay between functional areas within
the plans cell, and interplay between the plans cell, other cells within the command post, and the functionally
specialize mkis.

-~ wuts
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3.1.2.2.1 Infrmatian Reqtureminl"
3.1.2.2.1.1 Bueline Simatioa Deaiptia. Picioul rea fops with plans cell will obtain

detailed baseline siitan description for dw heir fmcd wes. Thu buseline sitation descri;tion i tailored based on
the infornation produced by the recopitioa activiy. ad bifmuation developed by other ffiuctiona am. Baseline
descriptims will be obtained for own fon mibrluae forces, and higher command forces (if available for
.masking) within functiona mm Baselie dewmrtms will include s much projection of the futme, based on
coointnc of the curet opeation, as is available.

- Friendly Fros Baeline Description.
-- Range of echelons. Doctrinally, the corps fights with divisions, brigades and

battalions but in practice planners probably only plan and figh with Brigades.
-- Battalions am the smallest level unit that carp planners can move wound.
--- Regarding Btalions, plaimers are concerned primarily with maneuver
- There is such a large number of Battlions in a corps that planners probably

do not think in trms of Battaions.

--- The problem with plaming in terms of Battalions is getting information on
them and keeping it cuenL Teir stares may not be accurniely relected in reports received by corps.

-- Combat and Combat Service Support (CSS) elements are managed at
Brigade level. From a G3 Planne's perspective, infarmation on Battalions is used to think about combat power
ratios. However, its not cerain that one can fight over extended periods thinking in terms of Battalions because
fighting is the culmination of a lot of work above Battalion level

--- Planners need to know which Battalions are his, what each unit's combat
readiness value (color code) is, and its type (mechtized or armor), ad general location.

-- Planners need to know differences between his Brigades (e.g.. mechanized-

-- Orgmizaon (peacetime vs. combat) might be different and planners must be
made aware of this.

- Combat Satus. Division. Brigade and Battalion units need to be color-coded for
each of the four standard readiness items (equipment, personnel, fuel and ammunition) in terms of their percentage of
combat readiness. cU color coding indicates combat readiness of each unit whether it is in action or in reserve. For
example, the color yellow may indica the category is at less than 60%, whereas the color green may indicate that
the category is at least at 60%. Some fomnula exists for combining the values of the four categories to produce a
single category called combat effectiveles which cat have one of two possible values (combat effective and combat
ineffective). If a unit is combat ineffective then it cannot be used. The combat effectiveness status of the unit drives
the estimate of what the planners will need in order to make the unit combat effective.

-- Logistics
-- The only imporant piece of information which planners need to know about

Brigades' tanspotation capabilities is that the Brigade commander can dictate the use of Supply and Transportauon
(S & T) platoons inside of Batalions. Thereore, the Brigade commander can marshall truck assets if necessary.

-- Infomation on Duck asets is necessary.
--- One COSCOM responsibility is to supply Divisional and non-Divisional

support. For example, in Divisional supipo if his Brigade or DISCOM assets go down, the COSCOM would need
to know that information. They would need also to bow how wel the Division could service itself. If status was
lower ta TO&E then the COSCOM would have w provide the Division with the necessary assets to move with
u cM to the its local situation. Divisions have limied capabilities logistically (even heavy Divisions) and almost

-wy require loguic suport ftm COSCOM. -

--- Brigades are o just the sum of their combat assets but include their
loisdcs assets also.

--- At each echelon there is a wartime 2715 (unit-readiness report) which, in
peacetime, includes logistics, personmel and twning (not included in wartime). The data in this repon is aggregated
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at Bn level and flows up to corps. Corps gives this information to die COSCOM in order to react, in terms of
maintenance, to degradation of combat units. Thus, the corps planner has visibility, logistically, from a very low
level all the way rough each echelon up to and including rhea.

- Ammunitio.
- As a planner, the only information on ammo availability required is to know

whether there is enough. The problem of determining whether there is the right mixture of ammo is a problem for
Division level.

- Types and quantities of rounds available, and how it can be moved to desired
locations. This information is provided by te COSCOM and the 04.

- Types and quantities of smart weapons, and how it can be moved to desired
locations. Planners also need to know if weaponry and designators effective against the enemy are available. This
information impacts forecasting by planners.

-IEW.
- Current status of equipment and any expected problems. This information is

provided in terms of equipment type such as jmnners, collectors, etc.
- Task organization of JEW elements as specified by Division.
- In direct support of Brigade or general support of Division.
- Current status and activities of units.

-- Fire Support.
- Kinds of air available to corps.
- Types of airfrumes available to corps.

Weapons mix.
Available munitions.

--- Available high-tech munitions (e.g., Copperhead or laser-guided
bombs).

Resupply rates.
--- Changes in ammunition usage (Planners need to influence requests and

allocations of ammunition. After a change in usage is detected, it takes at least 24 hours for a change in resupply
flow to manifest itself in an artillery Bn.).

-- Unit status (similar to description given above for maneuver units).
--- Available number of minutes and meters of illumination on the ground for a

particular geographic area
-- Available quantity of smoke for a particular geographic area.
--- Changes in command relationships (GS vs. GSR) of artillery at Division

level.
--- Status of acquisition systems (status of intelligence systems collecting

determines munitions that can be used both from ground and air standpoints).
--- Designation systems. The essential information here is to know whether the

critical designator systems are available or not. It would be nice to know the following:
Weapons reuiring them.
Types available.

-- Status.
_Locations.

---- Limitations.
- IEW baseline description.

-- Intelligence Estimate. Estimates of capabilities and intentions should be in the
imlligence estimate and other JEW periodic repolm.

-- Templates/IPB. Numerous terrain templates/overlays assist in providing the
baseline descriptions. Three enemy force template types ame used at corps level in the IPB process. At least one, the
Decision Support Template, is of use in planning.

- Log bweline description.
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- Leg cspD.e

-Navoun b=s &awn
- Informnion cowift Im of adinui forcm is required.
-Infomion CO umg am ofjon (ak. navy. ee.) forces is required
-Inmodon concering of Wow command forces is required.

3.1.2.2 Infcxmadon Development.
- Want o defne what opgnton will do between now and point in future planners are trying to

- Want to define what forces (red and blue) wili look like at point in future planners are trying
so forecast. Red side must be as equally diougk out as bbe side.

- Want to define oqMbliia of forc at ftir points in time.

3.1.2.2.3 Functional Area Inerplay.
- The interplay between the functional area specialists within the plans cell assists in

development of the bmeline fumctional a description.
- The interplay between the functional area specialists within the plans cell will also serve to

more precisely define the general concept(s) initially developed by the Recognition activity.
-- This aids functional aea specialists in developing the information required for the COA

Development activity. - Ideally, functional area specialists need combat scheme of maneuver and timelines for
execution. In other words, phases of operation and timelines for phases.

3.1.2.2.4 Specific Functional Area Infornation Requirements.

3.1.2.2.41 Required by the 02 Planner.
-Boaefl Area

-Arna of operations.
Area of influence.

- Area of iterest.
- Terrmain

- Vegetation.
- Surface mateil.
- Sure drna.
-- Surface cofigurtion.
-- Obstacles.
- Lines of communication.
-sObsevtion.
- Fieds of fre.
- Concealment.
-- Coer .

Avenues of approach.

-Mobility corridors.
Cou-comxy tmovement (wet and dry).

- Sloe (go ad no-go).
- Built-up ares.
- Air aveumes of aproach.
-Drop ones.

- Lzidf zones.
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APFENDI B - Knor ledge Level Desciption Sumnmary

.Weather
- Ligtdaft

- BMNT, BMCT, BECT, EENT, moonrise, moonset, percent of illumination,
etc.

- Climate (hsre summary).
- PreCqipation.
- Ceilings and visibility.
- Fog.

-Temperadure.

Winds (surface and aloft).
-Humidity.

-- weather forecast.
- Thea Forces.

-Range of echelons from army level.
- Two echelons up.
- Two echelons do~wn.

-Specialized Functional Entities.
- RAG's.
- DAGs.
- Operational Maneuver Groups, At enemy force Front level.

- Exploitation force to achieve a specific objective like seizing crossing
sites on rivers or seizing a key installation (G2 Planner wants to know OMG's objectives - provided in intell
estinme.

-- Probably corps size.
Committed when advanageous.
Probably a tank-heavy force (probably 2 tank divisions and 1 mech.

division).
-Looks at targets probably 100-200 kmn behind the PLOT.
-Less important than Front's first and second echelon to the G2 Planner.

-Commaniding Officer.
-- Status.

I- st echelon, or 2d echelon, or Follow-on.
Committed or uncommitted, time-to-commitmnent.

Org~anization.
-Tactics.

-History.

.- Jamming.
-- Doctrine.
-Composition.

-- Capability Differences of Soviet Mechanized vs. Armor Divisions. Major
difference is equipment.

---Mechanized division is balanced in that the number of tanks
approximately equal number of APCs.

._Armor divisions are not balanced because they are armor heavy.
---Tanks ame limited in maneuverability and target engagement compared

so mech vehicles.
Tanks move fatster.
Tanks ame more survivable unless defender has good anti-tank capabili-

ty.
-- Disposition.

B- 10
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AFFMMND B 3-Knowledge Level Dam~it" Saumuy
- Sveqh.

- Coomled I

- Air.
- CBR.
- Reave Meo

-Training.

-Relative mobility.
-Templating.

- Doctrinel
- Situation.
- Event.
- Decision. One of the information products produced by the intelligence cell

and used by planners is the Decision Support Template (DST). Documentation on the IPB process states that the
friendly forces influence on the enemy force will be included in the development of the DST. It appears, therefore,
that wargaming is used in development of the DST. The AWC participants agreed that the DST is very much the
result of an "if-then" type of process. The intelligence cell produces two types of DST: one for current operations
and one for planned operations (a particular friendly force course-of-scton).

- Politics.
-Economy.
-- Personalities
.- Recent and present significant activities.

- Enemy Capabilities.
- Attack.
- Defad
- Reinforce.
-- Delay.
- Withdraw.
- CBR.
- Air.
- indications of enemy intentions.

- Enemy Vulnerabilities. A vulnerability is something to exploit which gives the friendly
force an advantage (usually vulnembilities are associated with equipment). Some types of vulnerabilities include:

- Not equipped to handle NIC
-- Combat ratio in friendly favor because of enemy disposition
- Lack of bridging equipment
- Lack of close-air support
- Maneuverability limitations

Rigidity in command and control (doctral)
-Personnel (less than 80%).
-Morwotealt.

-- Logistics.
- Tactics.
- Personalities.
- Equpment (less than So%).
-Mobility.

. Enemy Couse-of-Action
- Most likely.
- Objectives.
- Who, what, when, where, in what strength.

B-11
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APPENDIX B - Knowledge Level Description Summary

-- Center of gravity. This is what the enemy will concentrate on. For example, if
Red forces believe its necessary to seize and/or control a particular terrain feature in order to make the critical
penetration of Blue forces (which will split the corps), then this particular terrain feature is the Center of Gravity of
the Red forces. If Blue forces prevent him from seizing or controlling that terrain feature, then the Red force will
lose.

-- The following table shows the factors addressed in a CoA for an enemy force Front
based on echelon levels of the enemy force. The intell estimate is on the Front. Time estimates refer to times when
the enemy will reach objectives and times when the enemy will begin an action.

Echelon Final Obj Daily Daily AA Ident Spatial Air & Arty Tactical Time
Interm Ultim Relations Support Types Estim.

FRONT X X X X X X X
ARMY X X X X X X X

DIV X X X X X X X X

REGT X X

- Friendly Course-of-Action
-- Where to maneuver, shoot, jam and communicate.
-- When to maneuver, shoot, jam and communicate.
-- What to maneuver, shoot, jam and communicate with.
-- What to maneuver, shoot and jam.
-- What results to expect.

3.1.2.2.4.2 Required by the G4 Planner. It is extremely important to the G4 to kept in the
decision cycle of the U.S. commander. Also, a major function of the G4 in the plans cell is to give broad, long-range
guidance for planning to the COSCOM, but to not do the work itself. The G4 needs to remember all friction points
that can occur that are unknown such as morale and fatigue of the troops, etc. It should be noted also that levels at
division and below do not have asset visibility over all things the G4 has at corps. And at theatre level they have
alot more assets available that could be useful to the corps. These assets may provide a solution if corps was given
main priority of effort (on some operation). The point is that the corps G4 Planner might be able to provide a
solution using theatre assets that were not available and known to COSCOM. Information of the types listed are used
by the G4 Planner in his identification of the logistical shortfalls and solutions to such shortfalls. Coordination
would be hard-copy, telephone, radio, or a visit to various echelons like COSCOM, DISCOM, Theatre Army Area
Command (TAACOM), and Transportation Command.

- Terrain. Overlay provided by COSCOM. G4 in plans cell would either retrieve overlay
himself or have it FAXed or use some other method to get it. Many other bits of detailed information would be
required by the G4 in the plans cell. Note: COSCOM obtains the overlay from the intelligence cell.

-- Main supply routes.
-- Rail-lines.

-- Airfields.
-- Waterways.

--- Rivers, canals, lakes, bays, oceans.
-- Bridges.
-- Obstacles.

B- 12



AFFENDIX B - Knowledge Level Descriptiona Sumnmary

- Uft aMM

-Pons.- Weater omtkiam
- Mlud, now. iceog

- Percent slope Ofrwes.
- Off4icsi capality.

-Troops Available.
- Locaio of combat forces and combat service support (CSS) forces of all armed

services.
- Functional stabs of CSS services.
- Number of days of supply for all classes of supply.
- CSS available from host nation and allies. The G4 Planner uses this information

to determine how the CSS from host nation and allies could alleviate the corps' logistical shortfalls. CSS from host
nation and allies is one of the major ways of alleviating such shortfalls.

- Pipeline to the rear of friendly forces. The 04 Planner uses this information to
determine whet CSS would be coming to friendly forces. This assessment of the pipeline would project back to the
seaporw d would be a principle concern of the logistician with respect to developing future plans. The pipeline
reprm m amler maio way i allevisse kistc shortfalls.

-Time.
-- Quantity available. The G4 Planner needs to know the time constraints on.

idenifyiq all of the wriom bits of information dt are necessary to reach a logical decision regarding logistics.

3.1.2.24.2 Raquid by tk Communications Planner. The following information items are
criticaid m i•• mImuAS

- ldbratio frm other functional area specialists in plans cell.
- Iele Papatic. of he Baalefield (IEW).
- Twmin for operation (IEW).
-Spcia- requirement.

Tediical requimmes, such as interfacing to allies.
1o*or a specific location or towards a specific direction.

N lmsity so maintain communications to a particular person or between

- Spec summau for a particular unit (OPS).
- o(Operatio (eS).
-- SpMic iormation requirements (OPS, IEW).
- Suport pioritization (OPS).
-- Wh informtion needed at what point of operation (OPS).
-Cohd Measres in effect (OPS).
- How corps is going to echelon (OPS). Will determine how to break down corps- hogade.
-- Traslaed Commander's Intent (OPS). Looking for constraints on what can be

done with signal asseas
- Wht kinds of combat losses are expected (OPS). To support redundancy planning

-- How will corps displace elements and where are critical points during

- Information from without plans cell.
-- Status of all equipment that can be called on. Equipment of higher/lower/

subodn .

-- Support ability of higher headquarters.

B- 13
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APPENDIX B - Knowledge Level Description Summary

-- Host nation support ability.
- Capabilities estimates.

- Information to functional area specialists in plans cell.
- Estimate of communications support capabilities given certain operation (OPS).
-- Estimate of communications risk in providing specific types of support for

specific operations. Risk is tied to ability to support operations in the future (OPS).
-- Communications key terrain (OPS). This key terrain estimate is based on three

considerations: 1) where to position major C2 elements; 2) where high density communications entities (e.g.,
LOC's, corps artillery) will be located; and 3) terrain to support communications in most uninterrupted manner for
displacing elements.

- Planned counterattack.
-- Size of force in counterauack.
-- Actions/timetable for other corps elements when counterattack occurs.
-- C2 arrangenents for counterattack force.
-- Support arrangements for counterattack force.

3.1.2.2.5 A Model of the Situation Assessment Process: The G2 Perspective. Figure 1 shows a
model of the different functions, and their relationships to each other, as performed by the G I, G2, G3 and G4
Planners. The arrows indicate logical dependencies between the functions. The notation on the arrows indicates the
staff area performing the function. The AWC participant who produced this model noted that if he were the G2
Planner he would want to know just the output of the "Estimate Enemy Course-of-Action" function and the basis for
the estimate. Figure 1 was described as follows:
1. Start with the information needed to evaluate the battlefield area.
2. Simultaneously analyze the terrain, weather, and enemy threaL
3. Simultaneously identify capabilities and vulnerabilities of the enemy force.
4. Develop an enemy force course-of-action.
5. Combine input from GI, G2, G3 and G4 to develop a course-of-action for the friendly force.
6. Do situation development and target development.

Note: Time required for plan implementation should also be taken into consideration.

3.1.2.3 Concept Development. Continuous planning is proactive (vs reactive) and long-term.For
purposes of this document the Course-of-Action Generation process commences upon receipt of a new mission (to
include commander's guidance and intent) from any source, and terminates upon completion of the alternative courses
of action (or single course of action). There is no clear break between the activities of information gathering and
COA Development. Perhaps it is best understood as two activities that progress simultaneously, initially with an
emphasis on Information Gathering, but gradual change to emphasis on COA Development. It is understood that this
is in contradiction with the process as described by doctrine (FM 101-5) in that the separate staff analyses are not
required. However, the planners agreed that in the European context, the staff analysis at corps consisted of
attempting to identify "aberrations" in the situation, and, in the absence of these aberrations (radical changes in the
situation, caused by the loss of continuity of the operation), the planners will deal with staff information in its
routine form. One aberration is significant enough to merit special attention, however, and that is when the corps is
forced to change its environment (terrain and opposing force) as a result of the new operation. In that case, the
planners must wait for the production of the detailed staff information. A second significant aberration occurs when
there is a change in the operation type to be conducted (e.g., attack is changed to defend). Normally the highcr
command's mission statement for the corps will contain sufficient information to determine whether or not a detailed
staff analysis is required. Course of action generation can be subdivided into five phases which are commonly, but
not always, performed in a predictable sequence.

B- 14
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Identify Battlefield
Aea

Terrain Weather Threat

Analysis Analysis Evaluation

Estimate I Estimate

I Enemy Enemy
Capabilities Vulnerabilities

G2
IV

Estimate Enemy
Course of Action IFinl ~ cs

Friendly Forces
G1,G2,G3,G4 Situation
I- j Assessmenti eeaeFin~ ourse of Action As'mn

Situation Target
Development Development

FIGURE 1

3.1.2.3.1 Scheme of Maneuver (SM) Development. The SM is developed first. All factors of
METT-T must be considered in developing the SM. At a minimum, the commander's understanding of the METT.T
factors must be verified. From dre above it is clear that this does not require a separate staff analysis effort unless an
aberration is noted. T7e Scheme of Maneuver is discussed in more detail in paragraph 4 below.
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APPENDIX B - Knowledge Level Description Summary

3.1.2.3.2 Task Organization (TO) and Task Allocation (TA). After development of the SM, a TO
can be developed and tasks allocated These phases must be pursued in parallel and decisions made in either will effect
decisions to be made in the other.

3.1.2.3.3 Command and Control (C2 ) Measures. After developing the SM and TO and performing
the TA, it is possible to specify the C2 . The C2 consists of a number of elements, which include:

. Synchronization of Operations (this is the key element). Synchronization of force activities
is critical to fighting the battle but it does not happen very often. Synchronization is the responsibility of the
commander and the individual runnming the TOC (G3; Chief of Staff, whoever). The functions performed in the TOC
cannot be done independently of one another.

- Communications measures, to include the allocation of corps' signal assets
- Command post(s) location(s).
- Reporting mechanisms.
- How to control the battle.
- Control Measures. At one point in the discussion, it was agreed that precise unit boundaries

were not important in developing courses of action. A general definition is sufficient, and the precise boundaries are
best decided by the neighboring units.

3.1..3.4 Support Priorities (SP). As an alternative to TO changes, support priorities can provide a

combat multiplier impact.

3.1.2.4 COA Generation Process.

3.1.2.4.1 General Description. Given general intent (or general guidance about what to pursue) of
the commander or G3. the operators in the plans cell will develop a relatively small number (probably 3 or 4) of
skeletal schemes of maneuver. The operators will present these skeletal schemes of maneuver to the functional area
specialists within the plans cell (i.e., the Personnel, Logistics and Intelligence individuals and the non-operators of
the G3 area) and ask for an assessment of these schemes from the perspective of each functional area. The assessment
may involve getting information from the technical entities (COSCOM, DIVARTY, Intelligence Cell, etc.). Each
functional area representative in the plans cell will report back to the operators regarding the schemes of maneuver in
terms of such things as how well each scheme of maneuver can be supported (the functional area representatives may
need more information from the operators before they can give their assessments). Having received these assessments,
the operators will evaluate each skeletal scheme of maneuver and either. (a) discard it from further consideration at
this point in time, (b) keep it but not develop it further at this point in time, (c) modify it so that it is another
skeletal scheme of maneuver (which they may present to the functional area representatives at the current time or at
some time in the future, or (d) keep it and begin developing it into a complete course of action. This is an iterativc
process.

3.2 THE PLANNING FUNCTION. The following statements characterize the planning function as practiced
at the corps level in the European environment in an active context.

3.2.1 = Pllans Cll. An Army of Excellence TO&E for the corps G3 planning section has yet to be
adopted. However, based on the division G3 planning section TO&E, which has 13 majors representing the combat,
combat support and combat service support functional areas, it is presumed that the section will contain officers of
the combat, combat support and combat service support functional areas. The purpose of this section is to develop
the operations plans. The functional area representatives are actively engaged in the planning activity, contributing
advice and analysis on the aspects of the plan effecting their area of expertise (e.g., the intelligence officer is
concerned with the intelligence aspects of the operations plan, the logistics officer with the logistics aspects of the
operations plan). They do not provide situation information (the staff does this), nor do they develop the functional
(e.g., intelligence collection or logistics) plans and annexes (staffs maintain their own plans sections) which
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APPENDDC B - Knowledge Level Deartio Summary

implement the operations pha.

3.2.2 lant"Cel Planing Prnil n The corps plans cell reacts so te conuander, the Chief of Staff,
or the G3. The commander tells the planners what he wants to achieve (iae., his intent) mad may tell the planners, to
some degree, how he intends to achieve it (i.e., his concept of the operation). Planners have autonomy in
developing detailed plans for fulfilling die commands itent and his concept of the operatmi. Planners also have
atmoomy in the sense that if they have finished a pla and it has been approved (i.e.. they have met all the current
planning requirements of the G3), dhem planners may think of other plans on which to work. Planners must get
approval of the G3 before they pursue development of these plan ideas. Planning problems can be initiated from a
number of sources and can result in different types of planning activity. The following describes the sources of
planning problems and the corresponding types of plaming activities dt may result.

- Ther Headqu s.
- New Order. This results in a planning activity similar to what has been described in the

planning process model.
-- Be Prepared Mission. This results in a similar planning activity. It is expected that these

missions will be received more often as the situation becomes more fluid.
- Warning. These we normally received from the higher plans staff and indicate possible future

activities. It is important to note that the commander's intent is normally not available for problems of this type. In
this case it is necessary to plan in general tems and develop several options which can be used when the specifics are
received through one of the other two mechanisms.

- Corps Headquartes. Corps generated plaming problems re concernied with the continuation of the
operations required to accomplish the last received EAC mission. In this case it seems that the EAC commander's
intent remains unchanged. However, the corps commaders intent may be modifed.

- Operations generted problem. The operations section is the recognizer. It is important for
the plans officer to coordinate routinely with the operations section to determine future requirements, and what is
most likely to be implemented. In this case it is also necessary to plan in general terms.

-- CDM33 generated problem. The plans officer should not be surprised if this occurs
Planning activity conducted to satisfy the fust type of planning problem should be immediately applicable.

3.2.3 Other C= Planning Problems.
- Operations section planning. The operations section can generate plans sufficient for short-term

followons to current operations. In general, if the fragorder can be satisfied with an overlay, then the operations
section can perform the planning.

Exception: The operations section is too stressed to perform the activity.
Exception: The personalities involved (particularly the commander) may effect this general

rule.
-- In any exception, the Plans Cell would perform the required planning. Actual performance

will depend on decision of G3.
-- A special case exists if need is recognized in Tac CP by CDR and/or G3. Since no Plans

Cell exists in Tac CP, CDR/G3
with operations section assistance would perform planning activity.

3.2.4 Kimatin Projection R&aireme . The necessity to "look into the future" is motivated by t% o
operational requirements, the corps reseve and the deep battle.

- Commiument of corps reserve.
-- When and where to commit reserve is most important decision corps will make.
-- Commitment of reserve takes time and cannot be stopped. Decision must be made in

smTicient time to allow commitment at decisive place at correct time.
--- Tune mand space movement requirements. Reserves are large formations that take space

on roads, and take time to prepare for movement. Additionally, reserves are normally placed away from contact to
keep them from being attacked
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API2E4DUX B - Knowledge Level Description Sumary

- Planning time rerfilef
- Tine nqoired o p nq-- for opeaon upon commitment.

.Deep Battle. Special plaming cal exis to p for deep battle operatic.
- Doctrinal expectation of 72 hoor projection is best viewed as a goal. In the experience of the

senion prticipatts, it is realistic to expect a decent projection for 24 hous
- Context. Given the identifictim of frimdly force capabilities and a concept for which planners

will develop a number of hiendly force courm-f-actio. the all plamers will try to estimate the battlefield situation
for acme point in ime in the future (which needs to be determined based on an event that needs to occur, or a time
given by high eadqua ers, or poaibly other tip).

- Methods. Two wargming methods the planners would use for this estimation problem were
identified

- ReactCouner-react Method. The planners would start with a general scenario. He would try
to predict the enemy's reaction to a friendly forces operation in a particular location. Next, the G2 planner would
predict the enemy force reaction to particular friendly force courses-of-action. The react/counter-react cycle can be
played out to sme future point in time.

-- Trend-extrapolation Method. The planners will use historical information based on the
current engagement with the enemy to estimate the sitution for the desired future point in time. Weeks, days or
months of engagement with the enemy will probably allow identification of tends in enemy behavior. For example.
if the enemy continues to attack for the next three days (most likely enemy course-of-action), then he is likely, based
on his history with our farces, to pin 6 kiMay and therefore be in location x-ray at a particular time.

- Estimating the Battlefield Situation
- Planners will try to estimate (for some desired future point in time) strengths of the enemy

force (02 Planer) and friendly force.
-- Planners will try to identify areas where the friendly commander can influence what the

enemy forces will do.
- The G2 Planner has to make estunaes of how e enemy would react if the friendly force did

a particular thing.
- One pan of friendly force course-of-action generation is to wargame each course-of-action to

see what will happen.
-- Target Times for the Estinats

---The G4 Paner must look out, in some cases, to weeks and beyond.
--- The G2 Planner probably would not estimate what the enemy situation will be much

beyond 96 hours into the future. At corps, intelligence assets for looking beyond 96 hours do not exist. It requires
theatre and national level assets to collect this information so corps relies on higher headquarters to provide this
information.

--- If the corps has a long enough engagement history with an enemy force, planners
might make a guess at what the enemy will be doing a week from the present time.

---The corps may develop courses of action for 24 hours into the future. Planning
operations that cause divisions to maneuver requires a minimum of 24 hours just to get the divisions doing
something different than what they awe pre=edy doing.

--- If the commander has not told planners the particular time he wants a course of action
executed, planners will ask the G3 for this information. The one-third two-thirds rule generally is used for
allocating the proportion of time to be used for planning at corps.

- Wargumins
-- The inteulligence estimate plannes get from the intelligence cell is needed before wargaming

is started. The planners will take the intelligence estimate and produce their own estimate of the battlefield situation
for the desired point in time when they expect the new course of action to be executed. This particular estimation
process is situaion assessment; not wargaming.

-- "What if" drills will be done for red and blue force actions (or lack of ability to take certain
actions) at particular points in a course of action.

-- Alternative courses-of-action of the friendly force will be wargamed to try to determine
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which one is best for selaeving the desimd esmy mutton.

3,3 CORPS COMMAND) POSTS RELATIONSHIPS.

-Faiiat - fbwaW bude
- Cowed with activities along die PLOT and forrwrd of the PLOIT to the extent they influence

the PLOT.
- Synclruize and iningris resowee Alocation to forward eleet in ardor to inifluence forward

- Operation cell but so plans cell.

- hagraie forward and nw banks.
- Conducts dee batte.
-Obtains reources for all buuoes.
. Plans Call sod main operations cell.

3.3.3 BnLCE.
-Couuts rear betdle.
*- m ine rea r battleeinto overal oprto (maneuve wit -oiti.
-Uinison with higher -edqeies

4. SC~HMEOFMANBiEj. An initia discussion of t SM development process, which was conducted to
develop a general charcterization, succeeded in producing tentative apreemenit about something along the lines of the
following:

Developing a Scheme of Maneuver consis of selecting a number of possible SM
parts from a larger coletion of X&M parts; and them constructing (assembling)
the Scheme from thene selected parts.

From this characterization it is apparent that three eliements of the SM development promes merit further analysis:
the collection of known part, the selectin activty, sod the consiructian (assembly) activity.

4.1 SCHEME OF MANEUVER PARTS. In refence to the chamration of the SM development phase
given above, the following statements furthuer characterize the term used. PARTS are ways of doing things, and
contras to the sections, or CATEGORIES, of the Scheme discussed in FM 100-5. In a complete SM, all of the

caeore of the SM are "assgned" so appropriate part or pu. Assigning a different part to a category provides a
differenit wLy of doing what the category my: needs to be done. Many puts come from individual experience and are
aom specified by doctrine. Parts we best deacribed by graphics sobdor psces of tXt.

4.1.1 DumaCatogu Listin. A putial (doctrinal) list of categories of the SM includes the
following (this fint was extracted from FM 100-5):

- An outline of force neovemtents.
. Objctivei-
* Aien IDbeme.
. Zone, sector or worn responsibility.
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-Maneuver options whwh my develop during de operation.
- Defsiiv couIsr lc minecver.

- -klpe cotrl

4.1.2 Aj , e ,,vv Liai,,. The AWC participants expremd dhe opinion dia ie calegones
adequaely reflected doctrine as expressed in FM 100-5, but did not reflect the actual categories they used when
developing an SM. When considering ther iought process as they performed this activity, they were able to
identify six categories that were consciously adkesed. Based on dis recognition, the decion was mude to redefine
the SM categories into the following set. Pars, then, could be easily viewed as alternative manners of answenng
these que.sion.

-Who
-What
-When
-Whee

- How
- Why

4.1.3 EN.,ammmlim. The following enumerates the parts identified by the AWC participants. The
enumeration is organized by category to which the par may be assigned. It is import to note that the parts me nit
mutually exclusive, in that a given situation may result in several pants being used in the same category. However.
within a category, there are pars dt may not be used together. Where identified as such during the discussion they
are also identified as alternatives below. Another important note as that many of the pats are not sensitive to the typeof operation, and can be applied to their category independent of the operation type. Again, where identified as such

during the discussion they will also be identifed below.

4.1.3.1 3ho. The ha category identifies the major subordinate elements the corps will have
available for the operation. The prts available for this category are different from the other categories in that they are
pan of the METT-T factors themselves. The Troop List details the complete set of pats the planner has available
The Task Organization under which the corps is currently operating provides the initial decision point for idenufying
the MhKa,.prts the planner will use. The planners task in addressing the MWo category is to determine whether the
parts listed in the current Task Organization is sufficient, and, if not., wha modifications need be made. When the
Who parts have been selected, the planners will have identified the unit or units that the rest of the Scheme will tell
what to do.ln performing this task the planners consider the following factors:

- Cost*spenalties associated with potential modifications. A principal cost would be the time
required to effect the change.

- Components (of elements in task organization).
- Past performance of Task Organization. The inclination is to keep a good thing going.
- Availability of forces (numbers).
- Types of forces.
. Relative strengths of forces.

- Current locations of forces.
- Relative proficiency of forces. This would include experience.
Orientation and personality of the force commander.

- Spirit of the force.
- Maintenance status of the force.
- Mobility of the force.
- Logistics status of the force. This is most often less important than the other factor% since

the cost to change this we often less than the cost to modify the existing task organization.

4.1.3.2 WhaL. The 3NhU parts describe the major (and some minor) operations the unios arc to
perform. When the Scheme of Maneuver is complete there will be at least one What pan selected for each Who part

B- 20

** , *.~...; ' ' % ".%"..., -
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umhemmd. If dom Cao paI is ueecd dim =m e WK pot m do be; scd. If.. otr thnoelw part is

Delay.

Prepare. Ph~n con bean d atol in Pu. d o Plops ts a oni that it will
pIni another kM in thi - althao dom etur Nb part is m identfied. it ndfm to a saining type

ouimin -bic the =it otba iiniy fo Son" qik. bt ws a coamdqmmcy. CmOnagacis we covered b)
die D Pieued ie. ftur w dclui amoo What dioss die Be Plepue fiuntive. Aftpiq mission wall

involve a swgmficm Sawao ll hyi W aivisy.
* Qict (odbu poe l - AIDi Asmd Oprtions"). A Condoct JYM iaenufies

the mior operations sesacia with the ovud Sceom Spacifically. Catat wil include activities that involve
less totalw force of dohen ca' uit. kt is a 0 mIs cI of aed. queciulized activities in upport of another

MOMi given dt force. Conduct activities an alo selhetd fom a collection of pans, which includes:

-Pallig. w include or eachi ud m ue.

-River cro=W&g if corps omumas is rinad to river.

-DeceptianP. auim s lhanh thi put could also be sellected for die Ahl category
-Covern Pame apuratias. These op , -in we adentifleid as a Conduct purt since the

Covern force opermato is nm a disaws farm of umeaver. ad is comdocled as pen of nometlting Luge. Normally,
however, for the unit cooattig the coweing farce, a Caondom Covers" Force operations part wigl be the only WUa
purt asune.%

Offensive operations. Included in this would be actions such as a
R comm mce-mn-Force.

-- Move. To com tis with the WJg part Move. this movement would be as pan of
or M Prepuration for, another activity.

-Aimobile-

4.1.3.3 10 The Jd parts provide alserative mw for specifying the times tha the selected
WI&~ purts will be eother sred. completed, or conducted within (duration). When the Scheme of Maneuver is*
completed then will be a MM part uinockod with every Mapart. Each subpart ofa Conduct Wht part wall also
also have a Mopen assciated with it. Them1e la ]a= pu We normally duration parts.The following Abhn
puts War idenifed

- ASAP.%
- A specified tine.
- Daylight.
- Dak.
- H-How, or a time wo be identifid, fom which othe times will be computed.
. End Evening Nooicall TwiliA (EENT).
-DO&i Morning Nautical Twilight (3I.N).
. Activity deednor q=o something else h~eng.

- No MWte thu (NLT),
-No mhe ba d (NET).
- Uipon receipt. Thios normally applies to a plumiing actvity.
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-RPam/To. whe the from md to me other e parts.
- Detwea (rme conam t U From/To).

4.13.4 Wb=. The -@ pU provide alUrfa ve means for spcifying the locations that the
-lected Ma puts will be eider stind frmn, cometed at, or conducted within. When the Scheme of Maneuver is

omuplte there is a snle Mw put amckd with each M lt. The cae may be dt a single M par may
be sociamd with more dmw on MU pwt The followin Wft pus wo identified:

.Trra oectie..Geopapbi dwilwdo.
-In Z7a (offaeave opeatic.).
-In Sectr (deMftive opeation).
-Along Axi
- Direction of Atck.
- Cardina Direction. A cardinal direction would include a distance, another location, and a

direction. For example,* M kdga o of the Mg" would constitute a cardinal direction. Note that the distance
may be zero.

- Distance Prom/TO, where the frm and to are oder WU parts.
-Route.
- Enemy Force, where the aemy force designation could include disposition information. An

example of this is the Where par "the fhnk of the firm echelon division".
- Friendly Force. A Whem part may be specified by a relation to a Where pan of another

friendly force. An example of this is the Follow relation.

4.1.3.5 k1m. The How pwts provide alternative means for accomplishing the Mhao parts. Most, if
not all, Jim pans can be asocated with a single MWhm pat When the Scheme of Maneuver is completed each Wiia
pat will have a set of Hw parts amocied with it. There is no necessary restriction on the number and selection of
these How pars other than those designated as altunves are not associated with the swne MAt part at te samc
urme (When put).The following Ils the Um prm by ther ascition to te corrsponding WhM part

1) Attack.
-Hasty.
- Deliberte. Alternative wit Hsmy.
- Suppred.
- Unsupported Alternative with Unsupported.
- Main.
-Supporting. Alternative with Main.
- muminated.
-Non-ilhunmtd. Alternative with muminated.
- Moum
- Dismounted.
- Combmm Mounsed/Dismounted. Ahenauve with Mounted and Dismounted.
-Deep.
-Shallow. Alternative with Deep.
-Narrow.
- Broad. Alternative with Narrow. The corresponding Yher part also reflects thLs. Zone. A i,,

Direcuon, Route indicat nrowing of the attacL
Frontal.
-Fnk.
- Reconnaissance-in-Force. This could also be listed as a subpart of the Conduct What pan

Daylight.
- Night. Alternative with Daylight.

Pure.
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-* rpW - Abo amidri us M bO& Ahuseve wil Pam
-Whh -RP M PhUii
- Wtott Piqpuatmy Flow Ajammative wit With tqiuminy Fim.
- M~ode facom. Thm. m An so explicitly smed. and could ala be afeilcted in MI~ and

-Speed.hi eIdore aq~ m WWee iuqple mm likely io, bypus pl=e of resitance.
- Temp~,r isueof vIabme

2) Deleon
_Defnd.
. Delay.
. W**Biw.
- RewArea Promcdam Sqim kimd o(Action.
-Sta&i (pouhiomal Da%=n. Mhe emphis u n om ig terrain.
- Active Define. Emphamis is on destroying forme. Alterntive with Static. The two can be

combi ned by giving them to If pmau dwx amocimd wiih different p pen.
- CowuwLmk Offauive form of defensive operation.
- Spoiling Attack. Offensive form, of defnsve opeo. This is conducted forward of FLOT.

A preemptive aumac in the fomn of gumid manuver, artillery or air, or mty combination.
-Point Defalle.
-Economy of Force.
.Hefty.
-PICIMM&
SMain Battle Ares. Alternstive with Hiay and Prepured. They reflec differences in degree of

peupuation OWd engt of tine to may.
3)O01 , n -nwne

- Priorit of Fires. This is time-phued in that at different times this part may be associated
with different Ma paots. but at any tim it jrioritzes the Ma parts.

4.1.3.6 1ft The IM part detail the commander's intent. Although there is no requirement to
place a ft catgory (this is almos always the cue in te development of FRAGORDs) into the disseminated
Scheme of Manetiver, the AWC peticipunts felt that all good Schemes did poses a MXh category. Even if the YNha
ports am not included, it a neummmy oo, decide on thems wheni developing the Scheme. When the Scheme of Maneuver
is comiplete there wil be one or more Why part which relat to the overall Scheme and one or more Why pants
asciated with each What part. The folowing list the Wxpats:

- Demoy Enemy Forces.
-Seime Terim.
- Retan Terraiin.
-*Secure Temin.
- Seize laitiative.
- Retain Initiative.
- Deny (any of above).
- BMA Contact
- Emblis ContacL
- Rein Contact.
- Maintain CONtacL
- Facilitae Future Operations.
* Facilitate Other (sinuktmot) Operations.
. Diwapt.
. Delay.
.Doeive.
-CAIBnlize.

B- 23

.9-

L INURIM* 
.... .. *.UA*.... ....



APFENDIX B - Knowledge Level Description Summary

- C4tine.

-Extract
- Move or Maneaver.
-Protect

-Reorgtize.
SReorient or Rediect.

- Relieve.
- Exploit.

4.2 PART SELECTION. It is possible to describe the part selection process at different levels. Several
statements can be made conceming each of: The selection of parts within categories, a general process for selecting
parts, relationship of the METI'-T factors to part selection, md a general category sequence for part selection.

4.2.1 Category Knowledge. It is possible to describe the general part selection process by giving a
general description of the knowledge which supports each category, as follows:

4.2.1.1 W Puts: The appropriate WX parts for the corps are either given, or obvious. Their
selection is driven by the mission and EAC commander's guidance. This is not necessarily ue for the My parts for
the corps subordinates.

4.2.1.1.1 Restore integrity of defense.
- Does not require attack for What section of task description.
- Can also be accomplished by blocking position.

Blocking position can be sized.
-- Blocking position can be placed.

4.2.1.1.2 Deception.
- Want sepaate task for unit carrying out deception.
- Corps attempts to deceive either TVD or Front or both. Most likely TVD.
- TVD interested in division capabilities and movements.

Must deceive TVD about division-level activities.
--- Use of AA is not important.
--- Division objective is important.
--- Who division will fight is important.

-- Must deceive TVD about division-level locations.
- Need to know what enemy looks for in identifying divisions to create deception.

4.2.1.2 What Parts: The appropriate Wat parts are driven, if not given, by the mission.

4.2.1.2.1 Defense.
- Corps Task must shape battlefield to facilitate subsequent operations.

-- Will influence Where section of subordinate tasks.
-- Accomplish geographic disposition of forces at some time out.

- Defense includes "win" mechanism.
-- Element of defensive scheme that will win the battle.

Options.
-- Counterattack can be win mechanism (Planned Counterattack).
-- Retain terrain can be win mechanism.

- All defenses need contingency for counterattack.
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- Planne Cun$rawi
- "Wis is normally win mechanism if included.
- hum contain enemy advance.
-- Foming a pocke with defense is one way to contain advance. Terrain

Cofsbleradons can support use of pocket. Friendly frce heavy maneuver composition supports using a pocket. A
pocket in this case is defined as a tactical situaion in which the following holds: 1) the ability (terrain and force
combination) to stop the advancing enemy force is pnem and 2) the ability (terrain and fore combination) to stop
the eemy force method of attack is present. In the cited context, stopping method of attack means preventing
following echelons from bypassing stopped first echelon.

- Reactive CoiUwmack
- Ths normally remores win mechanism if executed.
- Restores conditions that allow success.

42.1.2.2 Counterattack.

- Counterattack generally implies three tasks for subordinates.
-- Contain enemy advance. r

-- Form pocket is one option to contain defense.
-- Hold flank of main attack.
-- Conduct main attack.

-Task I (contain defense) is normally task of defense Scheme of Maneuver.
- Task 2 (hold flank) and Task 3 (main attack) are additional tasks of counterattack

Scheme of Maneuver.
- There are at least two potential purposes that can be associated with a counterattack.

-- Counterattack to restore the integrity of the defense. This will be termed a
"reactive counterattack" for the remainder of the document.

-- Counterattack to secure objectives forward of the current main battle area. In this
case the counterattack is an integral pan of the defense. It is the win mechanism for the defensive scheme. This will
be termed a "planned counterattack" for the remainder of the document.

-Planned Counterattack. Generally implies three tasks for subordinates. These tasks arc
added to the tasks for the original defense.

-- Hold flank of main attack.
-- Punch through enemy lines.

-- Conduct main attack. %
-- Task 1 (hold flank), Task 2 (punch through), and Task 3 (main attack) are

additional tasks of counterattack Scheme of Maneuver. %
-- Tasks for defending units in counterattack.

-- Situational issue for each subordinate and should be decided separately.
-- Generally desirable to have them revert to attack.

--- Attack need not be conducted from defensive positions.
-- Criteria for determination.

---- Ammunition availability. Ammunition shortages support remaining in
defense.

Occupation of strong defensive positions support remaining in defense.
Desire to desroy enemy forces in contact support remaining in defense.
Desire to minimize casualties support remaining in defense.

---- Estimates that enemy force has not reached culminating point in
operation support remaining in defense.

.... Estimates of non-ability to conduct attack support remaining in
defense. Contributors to this estimate may include estimated attrition, consumption and fatigue. These estimates arc
relative to enemy forces in contact. Necessary information for estimates include time duration of operation, distances
to be moved during operation, and size of enemy forces opposing operation.
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- Reactive Coumamack.
- Aump AD control nplanned salient created by enemy force action.

- Option 1. Pus beck salient.
- Option 2. Cut off salient.
- Optio. 3. Cut off and eliminate salient.
- Option 4. Stop saliet growth.
- Will select option which is doable and best supports defense scheme win

- Passage of lines.
- Executed by battalions.
-- Conoled at brigade.
- Forces united at brigade level at passage time and point.

- Common commander.
- One brigade works for other to effect passage. Normally passing force comes

under control of stationary force.

4.2.1.2.3 Deception
- Create a division-sized signal signature for smaller unit.

-- Normally no spare equipment for performing this.
-- Must accept signal risk elsewhere.

4.2.1.3 HM Parts: The selection of appropriate How parts is heavily reliant on the situation as
expressed in the METI-T factors. There are two summary measures of METT-T which are particularly useful in
selecting the How parts: Relative Strength and Relative Mobility. See also What Parts for further discussion of owi
Parts knowledge.

4.2.1A WoQ Parts: The selection of WM parts is also influenced heavily by the ME7T-T factors. It
is common to consider METr-T factors not previously considered when selecting Who parts.

4.2.1.4.1 Counterattack.
- Not realistic to expect subordinate that is main effort in defense to also conduct main

effort in counterattack.
- Separate Brigade and Division Avidlable.

-- Planned Counterattack Task/Brigade sufficient for punch through enemy forces in
contact.

--- Three options available. Division option assigns division task for punch-
through and for movement to objective. Division-Brigade option splits tasks. Division-Division option assigns
punch-through task to division in contact at site of passage. Control of Separate Brigade in all options goes to
punch-through task. The following diagram reflects the relationship between these options and criteria that follow.
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APPENDX B - Knowledge Level De w pion Summary

corps co~a D~Wo

-Decision Criteria.
- If initial objectives of breakthrough force are distinct and separate from

the terrain the movement force will use then there is support for Corps Control options. Independently evaluated
contributors to separateness are: 1) geographic distinctness; 2) distance; 3) necessity for breakthrough force to secure
dominating terain.

--- If breakthrwugh force and movement force are to fight different echelons
of the enemy force then there is support for Corps Control options.

-- If there is no dominating terrain in breakthrough area and forces will be
mixed during passage then there is support for Division option.

--- If size of two tasks is too much for one commander to control then
there is support for Corps Control options.

---- If divisions and separate brigade cannot communicate then there is
support for Division-Brigade option.

.... If corps cannot support another major subordinate command (MSC)
then there is support for Division or Division-Division options.

--- If movement division cannot support another major subordinate
command (MSC) then there is support for Corps Control options.

--- If defending division cannot support another major subordinate
command (MSC) then there is support for Division or Division-Brigade options.

If there is a deception requirement then there is support for Corps
Control options.

Expected physical locations of units at start of operation. Closeness
provides support for division control in execution. Separation provides support for corps control in execution.

-- Commander capabilites. CG estimate of relevant commander's abilites
to orchestrate required actions. Relevant commanders include division CG's and corps deputy CG.

---- Equipment types. Dissimilarities in equipment types supports the
Corps Control options.

---- If two battles will occur simultaneously then there is support for
Corps Control options.

Subsequent mission for either force supports Division-Brigade option.
Sepamte axes suports Division-Brigade option.

4.2.1.4.2 Deception.
- Implies weighting force with signal assets to provide deceptive electroninc signature.
- Separate force for deception task.
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4.2.1.3 Armored Cavalry RegimeM.
- Particulmly suited for seni-autonomous operations.

- Teain prohibits lateral movement into or through sector.
- Suited for high-level control and coordination, such as boundary coordination.
- Planned Contetack.

-- Long distance supports movement of ACR with win force.
- Weaker enemy force supports ACR with win force.

4.2.1.4.4 Separate Brigade.
- Can treat as standalone unit. Not necessary to put them under some kind of package.
- Can be assigned a task.

4.2.1.4.5 General.
- CG direction can include number of entities to consider.

4.2.1.5 Where Parts: The selection of Where parts is also influenced heavily by the METT-T
factors. It is common to consider METT-T factors not previously considered when selecting h parts.

4.2.1.5.1 Defense.
- Extremely important in shaping battlefield.
- Likely to be specified geographic locations for subordinate tasks.

4.2.1.5.2 Counterattack.

4.2.1.5.2.1 Reactive Counterattack.
- Need to address where the mass of enemy forces are.
- Control salienL

4.2.1.5.2.2 Planned counterattack.
- How to get to objective is answer for Where section of planned counterattack.
- Avoid mass of enemy forces.
- Minimize water crossings.
- Positioning of available forces important.

-- Can be changed during current operation to facilitate subsequent operation
(this can be costly).

-- Must balance against why they were positioned there in the defense to begin
with. Concept of defense critical in this determination.

- Existing Corps boundaries constrain movement of forces.
- Boundary Changes.

- Can be requested, but change takes time and coordination.
- Very difficult in allied environment.
- Can assume boundaries will not be changed soon after start of operation.

- Terrain important.
- Movement speed.
-- Ability to maneuver.
- Brigade cannot straddle major obstacle to movement.

4.2.1.5.3 Deception.
- Go locations can constrain which force operates in which area.
- Deception force does not share Avenue of Approach with main effort.
- At least two AA's for operation with main and deception efforts.
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4.2.1.6 10=Put: The selection of 33m puts is almo influenced heavily by the ME'T-T factors.
Itis common to consider METT-T fcors not prvoy considered when selecting MW pas. Initial development
will put little, if any specificity on time.

4.2.1.6.1 Phasing.
- I corps task is phased then tasks to subordinates should also be phased in conjunction

with phasing in corps task.
- Gradually will specify times.

- Certain standard time blocks exist that are not variable (e.g., movement of large
forces, road movement).

- Integrate pieces of known ime into lines where you are not sure of timing.
- Attempt to reach decision points. Decision points have to be backed off to allow

you to do whatever it is you have to do.
- During operation planners will readjust (future?) time lines to account for operation as it

is being conducted. This is necessary to measure effect of things happening that were not foreseen.

4.2.1.6.2 Counterattack.
- Speed is extremely important in counterattack.

4.2.2 General Poces *n. A general characterization exists for those categories which are
strongly dependent on the analysis of the METT-T factors. This characterization can be stated as follows:

In selecting those parts that will be assembled into a Scheme of Maneuver you
must consider all you know about all the factors of METT-T. As you do this
certain parts will be eliminated as being not applicable to the situation. This
leaves a set of parts which are potentially useful for this problem. This set of
parts is further analysed In the context of the METT.T factors to select those
which are hgei for the situation.

The following comments relate to this description of the selection process.
- Best. The term "best" needs to be further defined. It is clear that the concept of an "optimal"

solution does not apply. Best in terms of suitable is more appropriate.
-- If the corps was operating in a staff planning mode then there would be many best solutions.

each defining an alternative coumse-of-action.
-- Suitability is often in the eye of t beholder.

- Assembly. Whatever is selected must also be put together correctly. The term "correctly" also
needs to be further defined. At a minimum there seems to be two levels of correctness:

-- The assembly is correct at the first level if it does not violate operational principles. If an
assembled Scheme of Maneuver does not meet this criteria *hn it is a bad Scheme.

The assembly is correct at the second level if it is acceptable to the commander. This is
strongly dependent on the personality of the commander. A good Scheme is correct at the first and second level.

4.2.3 MEflr-T Factor Relaionshi. Any planning situation is uniquely described by a discrete set of
MEIT-T factors. The number of potential combinations of factors which may exist is, for all practical purposes.
infinite. Each of these combinations produces a corresponding discrete set of MEIT-T factors. Further complicating
this is the fact that planners often have incomplete knowledge of the actual set of factors relevant to their particular
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problem, and the nature of this incompleteness is often unknown as well. Due to this incompleteness, a planning
situation may be described by one of a number of discree sets of METT-T factors each of which captures different
incompleteness.

4.2.3.1 Higher Level Situation Descriptors. Planners find it useful to capture higher level situation
descriptors from the information in the discrete set of NMT-T factors describing the planning situation. These
higher level descriptors are then used in the part selection process.

Relative Strength is one such situation descriptor. Relative strength is a comparison of
enemy and friendly strengths and weaknesses, and their ability to employ those strengths and attack those
weaknesses. All factors of MErr-T contribute to the assessment of relative strength.

- Relative stregths can be described by place and time. In this case the the METT
factors would describe a number of different relative stregth descriptions, each differing in place and time.

-Strength computations involve All that is known about the following METT-T factors:
--Enemy forces available.
-- Friendly forces available.

Terain over which the forme are to deploy.
--Terrain over which the forces are to move.
--Time available in which to move.

-The Mission factor may effect which other METT-T factors are actually considered in
the determination of relative strength. This is particularly true in considering the enemy forces.

- Center of Gravity is another potential descriptor. Center of Gravity refers to the enemy force.
It is the object that, if seized or destroyed (potentially other -MUb parts may fit here as well) by friendly forces, will
cause the enemy the most damage and allow the corps to accomplish its mission.

-Center of Gravity may be apiece of terrain.
-Center of Gravity may be an enemy force.
-Center of Gravity may be an installation.

- Relative mobility is another high level situation descriptor. Relative mobility was not
further discussed.

- Key Terrain is another high level situation descriptor. Key Terrain is any terrain, thc
possession of which gives the owner a specific advantage.

-- At corps, the following terrain features often contribute to Key Terrain: natural terrain
obstacles, road networks, air avenues of approach, bridges (given conditions: river cannot be forded, and, river cannot
be bridged with tactical bridging, and, no other class 60 bridges exist across river).

Force composition is an important factor in determining key terrain.
-Terrain characteristics to evaluate include: on- and off- road trafficability, visibility.

- Avenues of Approach (AA). The AA is another high level situation descriptor
-At corps level divisional AA's are major AA's and regimental AA's are minor AA's.
-If terrain is characterized by many minor AA's and few, if any, major AA's, then it may

be desirable to gather minor AA's into fewer major AA's. It must make tactical sense to do this, however.
-- Two-phase AA determination. First, look for terrain- supported approaches. Second,

match to enemy disposition to prioritize likely use of AA's.
-- Air AA's are also important. Thre types of air AA's are of interest: Airmobile force

approaches, high-performance aircraft approaches, and helicopter gunship approaches.

4.2.3.2 Specific METT-T Relationships to Part Selection. A number of comments were made
regarding the relationships between the NIETI'-T factors and part selection and assembly.

- It is usually the case that if the enemy is strong relative to friendly forces, then options
which fall into the BOLD category should be rejected.

-Bold options usually involve an offensive form with a degree of risk.
-It is not possible to classify parts as possessing or lacking boldness.

In this case, bold refers to assembly, and the options are different assemblages, not
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- Exceptio: f my be doa IMheemy is so strog that only a bold option will be
mcconshg.

- Consideriom of ileia my diou a amie of Why pats.
- MX pOU NuaCOcd Wilk BM pOu my be dilffeat 11 Xkx put for corps, but

they most facilitate the corps If part.
- As die relAive smgth fiav=r friendly forces. the dewt"o enemy force Why Wa is

mor feasible.
-P&K pots. No comments.
Hi Jpart. Rea~tive -reS'l is maor deseimliu ofJjHM parts. Of particular importance is

the manne in which the different 1H part chope relive strengths.
-How parts man gain BCe relative strengt requkWe at all pomts. In other words, the y

must implemenit the principles of wv ar Wis ad Economy of Force.
- eastive strength allows elimination of a number of HM parts.

-!kparts. No commns.
-I&= purts. No omments.

-ft aun. No comments.

4.2.4 QU Dv aT.he following organize concepts wound the criteria used to
develop and compure aherriazive Concepts.

4.2.4.1 Geneal Evaluation Cuiteria. These crinfia apply for all contingencies.
- Supports overall mission. This is asesmn of and state provided by COA. Cnterta for end

st comparison are distion dependent.
- Probability of success by phase of operation. Phases we Concept dependent.

-It is desirable to minimize the number of phases being planned.
- In general want to plan (can only plan) for three to four phases into future.

-Command and Control (C2).
-- Span of control.

-Corp.
--Introduction of new MSC complicates span of control.

--MSCIs.
--Potentially less effective to allocate combat resource to unit in contact than

to unit not in contact. Introduces; risL
__ Allocation of combat resource more desirable if forces have worked before in

similar relationiship.
-- The greater the standardization of SO~s between forces the more desirable is,

the allocation of combat resources.
--Span of control meaures include number of subordinates as well as number and

importance of tasks assigned.
-Communications Interoperability.
-Personalities of suabordinate commandiers and their compatibility with tasks assigned.
Form of C2 relationships.

- Complicating Factrs
- Task Organization changes during operation.

. Logw=c.
-Supportability of Task Organizationi changes.

-Allocation of "too many" resources to a single MSC reduces flexibility and increases,
lelihood Lan accident will lead to failure of entire operation. This can become a very strong negative in further
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developmen of a Concept.

4..412 Speciaaon for PIu Cbwarnw.
- Spot Ovifll mison

- A A -phs of dodmobjective.
-spued 10obisacivus

-Wh op-e W ovemo force on axis to octive.
En Bd Suuagi on objes.

- bk wge movmntn force on ais o objective.
-If -n imit for Pawusration and movement then cmi asume remnants of

enu foce illgetto bjetiv. -- If seprm wmi for penatao.mnd movement then can assume onl %
remnants of movement force will get 10 objective.

- End uhP sil deliciiencies con be overcome by Task Organization changes en
route to objective, but this intoduces a complicating fwac.

- Probaiity of sucessm by phase of operation.
1hs : MDvemen IND posions

-- Pae2: Pe~Wi enemy Mutes
-Phane 3: Movemnent to objectives.
Phase 4: Aim after seizing objective.

- Commantd mad Control (C2).
-- Adina Q

--PasAe Of Lines
---Should be evaluated from corps perspective as well as from executing

conmmander perspective.

---More difficult when corps must get directly involved with conduct of
passage.

---Sepuatc penetrat mid movement forces implies; corps must: 1) control
penetrate action; 2) control movement through pemtos, mid 3) coardinme timig of actions related so above.

---Cambined penetrate and movement tasks place control burden on forc e
assigned tasks. This is the best way Ko conduct a pmqeg of lintes.

--- Separate brigade passing through division cremtes problems in coordmnation
of passing efforts and control at passing poits.

4.2.4.3 Specialization for Deception.
-Seementts uider corps control.

-Facilitatles creating deceptive movement pens.
Faciims creating sepermt communications patterns.

-- My confine Pnemy identification efforts.
- Extensive allocation of combat asets to single MSC.

Facilitates creating image of additional MSC.
-Facilitates creairig binge of adidonal corps.
-- May fecitmw "Min uomided forces.

4.2.4.4 Wuaming. Wurgaming is a technique that is useful in evaluating, developing and refining
partially or fully developed Schemes of Maever.

4.2.4.4.1 Some Ceneral Rule* of Engaement for Evaluating a SM
- If corps is conducting a penietration, then forecast a location at the PLOT where a
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AWE4DD( 3- Knowbr Lve Duommo Simy

kws~y divmi bes K sm a my .ghem Ooam" moi bm of cop a is 3: 1)
- a Corps is a PWi haf. 6M *A corps dkoil be ale 10 demo) a eemy force

. If do. corps will nok in s yMWe I is mscsuuy so, hmw lots of wtilery and

- A &q lig mok hfs v46 p=W of lie.
- As evnin pompo bt We w aw m -vioiom devices is vwy uwo ius.
- No fok fo .umisg opmw Although a pker winl etimate ie combat ratio

mum. dime skoicis ar ooo widoe so, k a Puad nkl.
* Deftt --w n My AA. *isedeohjctiveor corpsA -w is etmmed (emuemelN

e erwimme). If deisys ar idhidid in w o I mcus. corps um overcome them.
- Evabolmo P W - he SM ability o:

- Cause dft of FcleimOW at r I lamuons.
- Cme caomem of cuta win h at ,cm ' n oions.
-- Reuh in rhely soft - I - betwen locaeio of CoA execubon sun and corps

objective.

4.14.4.2 Wugrnug a pwuler Avenue of Apg'mch (AA) for a corps counw-attack
- Dtefaelectiaga paicula AA0 -wupme psa y hes inou uaaysis prodw. t'

in area as pwt of ong inel eligence mainum. haleligmc people loolted forwud ad iD ar in a of opersuons.
-- Look for pow"mla AA so us

--Look for AA which avoids hitting enemy hond on (we must project enemri
locos.

- Does it mapri st moueint?
- Does it W k m c (Dde forword ad Dde follow-onts)?

-- Don it mee with 1'ke whie is aemsy most suceptible so peneffauon'
-- Cm coUEil beowine(does, iau uqpmltessy movement)?
-- Does rood onm flow -9 drection of amckl
--- Suepin AA Evaluation:

---02 Pbeumer identifies all tmffkabilbry problems (what-if process alonV
entr rmute).

---02 Planner ideatifes size of uniti which can be kept forward and
moving.

---Opeator decides whether to go with current status of bndges or to acdd

-What-if Process.
G- 2 Plamerp gest imte on how long it will take enemy to get to corps

objectives.
-Stms at corps' expected locaition for D+3; die assembly uaa
-For whole axis of advance be amks if each bridge is intact and each autobjhn

interchange is intact.
-Do bridges suport wheels or both wheels and tanks)
-He gets informin on eacqie routes for fefugee (corps probably won't use thew~~

u generail AM').
MuWhch unit will corps conduct a pasup-of-ines to (mmii will be no smialler than

Dde)?
-- What size enmny force and rssanmce is this uniti experiencing?

-Ho fti umk ond bm vy caumltes?
-- Wheo is die uit doing (widiwing, diefending,...)?
-Co thisnit hold whatt ho gosor willitneed tomovebeck somel
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APPENDIX B - Knowledge Lzvel Description Summary

- What is extent of contact along entire fromt trace of the, corps; not just location of
pI C point. 11li is usd to shift all available atillery to location where passage of lines will occur.

- What is the situaton in terms of Spetznatz anid partisan forces where passae of
lines will occur? Used to designat a unit in corps to haindle this probleml.

-What is the situation of enemy force in contact with the corps' unit?
- TaWA or MR?
- Liength of contac and strength.
- Qremcommader.
- Respons times in commaid atid control.

-How many air sorties will corps have available. Unavailability o( close-air support
probably won't resuilt in disgarding a given SK Stu availability would support adopting a given SM. Close-air
mqupwt increases in importance as expected enemy ewim increases.

-- In warguning a SM, the planners won't vary the friendly force strength (after
FLOT is passed) to estimate its influence on t SM. Planners will assume combat power will be sufficient it)
continue the corps' mission.

_. What are the corps capabilities so keep its corridor (to rear) open. The success of
a corps penetraton must be followed by efforts to keep corridor behind corps open. Corridor must be held open until
corps has a link-up, with another corridor.

-- For passage of lines operation, corps determines what will overta division's
capahbiltes and will determine what corps has available to give to division to help them. Division can be overtaxed
by:

Artiler bulles -qt
-Smoke depleted.
-fudAdephtee

4.2A4.4.3 Special Wgunoing Informaedo Requirements.
-Information Required on Enemy. Thiis information is used to determine how well the

SM forces the enemy into a desirable situation for die corps.
-- At corps level, warguning is done on Soviet Front.

-- Corps considers when dhe Front would have to react
Corps considers the form of the Front's reaction. Front's reactions include

reallocating units to stop a threatf in a particular location.
-Which echelon Armiess atmiled.
-Composition of next Front
-Next Front's distance frm line of contact
-Disposition of Armies in next Front
-- Activities of next Front

Their capability (composition, strength, and status) to resist the corps
Weween the corps objective and the location where the corps' new CoA will begin 3 days from now.

-- What enemy units are going to be on the objective.
-- When will we see enemy combat units on the objective

-Target engagement zones. This information is used to estimate:
-How enemny will move from location to locaton.
-. When corps will need air power.
-. When enemy will be in paticular locations.
-- What action corps can take to force enemy to move mn a certain direction.

Terrain Information Ropkied:
Terrain and critical terain features along axis cif advance.
Status of each bridge

-Stowusof towns
-This information is used to decide what strategy should be used to avoid heinj
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APEI 5.- Kinw~s L~d Dwa in y

- H wk- n~lnoy

- Dw wkbmasedputw =

CM- mm kh.pmn PO

- Chmp MbOL

- Lasn m wf 10 8K mq a NMs 4Mw ma. (If .umvailable in time
isqiwed1, S..M coaCep MM be chrPd orM MIMM dhn o hapd of switch bogs=ic pni from un it,
r-cnct now 10 *e Coups

412.5 ~ . .A in ugincem =Mn wich nimsi the put uslcti process. Almost
always theIf PEW M unimei ML Suda. of doe pwUt wigl swolib a bewwauk to awm it die eecuon
o ahi pufts Adiely. S. uiuaum at5 -wIf pww wy *Avowsmc die uqoemo for uh taghe remaining

pu. It is comma (but so always o's) for die ]Do po md an puto be siscod mat. Normally these are
veleud -pginh-er. Aalm it is conmi. but M always vio, for dw e& pus md te Ja pu to be selected
met It is samst alw m dim she JM pmu ae nlcod hWK 1Ue following diagrns aasmps to capture this

STRONG INTEACTION

S
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APW4IX 3 -Kmmbwie L"e Dom m Suyary

S ORDER

5. TASK ORGALNIZATION. The following organizes concepts discussed in the session around the Tj',,k
Organization portion of the Concept.

5.1 RELATIONSHIP TO C2M.-

C2 weak points can be overcome by Task Oraizto changes.

5.2 TASK ORGANIZATION CHANGES.

-As a rule of thumb a Task Organization change by corps takes 24 -36 hours to completely effect.
-- ACR takes longer to chop thn a brigade due to communications incompatibilities.
--Logistics changeover.

-- Need to go through at least one log cycle.
-- ho a - eaier.

5.3 FACTORS. Significant factors considered are the number of troops available, type of forces avalahc
(NOTE: The distinction between Armored and Mech is for all intents meaningless), and personalities of subordin,t,
force commanders. As the force types become more similar, the importance of commander personalities increa-'',
Another important point is that the corps has many amets to allocate. It normally is not necessary or desirable for th,
planners to break up maneuver assets into smaller pieces (for example, take a brigade away from a division) Anothc i
way to state this is that unit integrity is an important and desirable factor in allocating maneuver element, Ii
becomes less important in allocating non-maneuver foexs.

-Unit integrity is cf most concern when allocating maneuver assets. At the corps level the situation
may very well d&tM allocating maneuver resources of one division to another division (e.g., chopping a brigadt
but in these situations the following statements are usually true.

-- The maneuver unit being allkcated additional resources possesses insuficient combat pov cr w
accomplish the tak assigned

-- It is not desirable to allocate corps-level non-maneuver resources to the unit to make up for thc
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APP4M~C 5.- Knoulodm LAW Decdo 1omm y

cob po nod (ar. dM=W d)y. do plmr wobl 111a look~ fo rW Mar.numeor mouoes, ID Alocatc).

-Usk 2mg *-n b owo a b woalcf die folaiwing typos of iiau Beffiniers, Aviation,
Ak ldbM Sipfil. Au~oy.

- TO my s sdonbImmid odwalced othe ms the TO.

&. ZAML-ALLDIM Pssmids andutypes of Gore within uindordime elemaus am crtica factors in

7 . C M M A D A D C N M Q %I W = -The oll win oq d m onc ptsdiscussed Wn the session around

7.1 COWXROL WOASURES.

7.1.1.'

7. 1.1.1 Blocking Pouition.
-Corps will normally esuilih blocking pouncem for immediat uoriae only. if desired

Wilnot tell subordinae to eablioh pasisio for subordine. Emample: Corps will not normaly tell division to

Will ~ - Nomally give g Iram hoe ad guibrice indicating cocern.
- Ts Orgeuztiam chine r sd to blh~ih these concerns.
- An excpso is when such a blacking positio is crucial to win michanisni.
- An excepion exists when it is rnot clea who wil control temain of blocking position

at timec it is needed. Need to make clear doat whoever accuoie terrain at critical time does estblish blod :nL:

- Domuadairies me imaportant in planning far the fimaction they serve, which is to clearly indicit
tie repansibility far specifi sWain fears. At a minium, the bomaideies must clearly indicate into which sector
the foiowing Mmni tes bekug:

-Key Twra.
-Avenues of Approach (AA). A basic law - Don't split an AA between unkits. Exception

- Unless a single farce is inadeqmate to cove a AA. Tis may result hram a number of reatsons, which include, hut
me not inded lo, die fWlown: the come of the AA, saan does not provide suitable defensive positions for ii
single uit. othe AA's in the mains secr a.

-Roome (RT). A rule ofthuimb - Don't split a raod between units, Exception - All urnw,

sead a MSR. If theresno otherway to provide forua MSR then youthavetoqsplit arood.
As long as this sra faminre assignment function is satisfied, a pirecise definition oi I

houwies is nm reqired far plerming.
Dosadaiks effect who cowis bofle.

Avenues of Approach efet where bettdes will be fouight.
-- Dadey alhuid indcm clearly who has Avenue of Appwoach, mid thus who control%

bobl sag Avenue of Approach. Conversely, Avenues of Approach should be allocated to subordinates
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