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An Automated Red Player

for the Theater Warfare Exercise

I. Introduction

1.1 Background

In 1976, the USAF Chief of Staff called for development of "...rigorous

courses of study instructing operators and planners in the threat and application

of force" (Air87:1) (original from USAF CoS CONSTANT READINESS TASKING,

Item 6, 4 Aug 1976) to provide senior USAF officers the opportunity to practice the

decision making skills needed in wartime. The senior officers needed a way to make

wartime decisions and to evaluate the effect of those decisions in peacetime. This

led to the creation of the Theater Warfare Exercise, TWX, in 1977.

TWX was designed in 1977 as "a four day, two sided, theater level, computer

assisted, airpower employment decision making exercise" (Air87:1). The theater

selected for TWX was NATO's central region in Europe since that was considered to

be the most likely theater for our next major conflict. However, the lessons learned

and the experience gained from the exercise would be applicable to any theater

worldwide.

During the exercise, the participants make decisions characteristic of those an

air component commander and his staff would be required to make during an actual

war, including logistics and mission planning. The participants must decide how to

allocate limited resources in order to accomplish the assigned missions. Real-world

factors such as weather and facilities lost through enemy actions must be taken into

consideration while making those decisions.



TWX has been an integral part of the Air War College curriculum since 1977.

Each year it is played more than 80 times in numerous military courses such as

the Contingency/Wartime Planning Course, the Combined Air Warfare Course and

the Guard/Reserve Air Warfare Course. It is also used as part of the curriculum

of the Royal Air Force Staff College and the Canadian Forces Command and Staff

College (Har89:2).

1.2 Problem State &,nt

TWX keeps track of and manipulates thousands of variables and possibilities

pertaining to aircraft characteristics, munitions characteristics, aircraft and troop

movement, as well as the complex combat resolution functions. This has caused the

management of the different aspects of the exercise to become very time consuming

and difficult. During the exercise, an average red player, a member of the faculty

representing enemy forces, will spend between five and eight hours per day imple-

menting the red strategy and entering the required actions for the next day's play

in the computer. This extensive effort prevents the red players from completely as-

similating and analyzing all the information about the blue team's actions, decisions

made by the student seminar representing the US or friendly forces, and providing

the feedback the blue team needs to evaluate its decisions.

Personnel at the Air Force Wargaming Center participate in exercises for up

to 20 different seminars or blue teams at a time. This necessitates the employment

of 20 or more red players. Since each of the red players will respond differently to

the scenarios presented, there is no standard by which the various blue teams can

be compared.

The problem the Air Force Wargaming Center currently faces is the lack of

manpower to adequately conduct the exercises. The Center needs a system which

will meet the following goals:

2



1. Free Wargaming Center personnel from the computer interface tasks which

currently consume the majority of the time spent conducting the exercise.

2. Develop a standardized, consistent and realistic red opponent for the blue

teams to be evaluated against.

The first goal, that of freeing the red players from the computer interface tasks,

needs to be accomplished since TWX is still a paper-driven exercise. For each day's

actions a typical red player must request up to 32 reports, analyze their contents,

complete 28 different worksheets and then transfer the data from the worksheets to

the computer. Red players spend fifty to eighty percent of their time analyzing the

data in the reports, filling out the worksheets and entering the data via a computer

terminal (Har89:3) in the course of one * 'q turn. This massive amount of paper-

work is the direct result of the organiza i of the exercise. Each red player acts

as the air commander of the two red fro., ATAFs, the northern and southern

fronts. The red player must make all decisions concerning all aspects of the red air

war. Each category or decision area has its own worksheet and report.

The second goal, that of providing a standardized, realistic and consistent

opponent for the blue teams, comes from the fact that each blue team plays against

a different red player. This is necessary since each day's actions for a player consume

so much time. Since each blue team plays against a different red player, each of whom

has a different strategy, there is no reliable way to compare the results of the blue

teams' actions.

1.3 Proposed solution

In order to meet these goals the Air Force Wargaming Center has requested

that an automated red player be developed. An automated red player would reduce

the amount of time the red players spend filling out the worksheets and free them to

use that time to analyze the blue teams' actions and prepare an evaluation of those

3



actions. It would also allow the same red player to play against all the blue teams

since it could be copied and used simultaneously by all the seminars.

An automated red player could take either of two forms: an object-oriented

system or a system designed using artificial intelligence technology via an expert

system shell. The latter was chosen based upon the nature of the problem. The

major points which led to the selection of the expert system solution over an object-

oriented approach are as follows, and are discussed in detail in section 3.2.

" The red player's decisions are based upon heuristics and rules of thumb rather

than an algorithm.

" The solutions that may be found are not pre-enumerated. There are many

different possible solutions to any given scenario.

" Experts are available who can solve the problem. This allows for consultation.

" The basic rules of reasoning for the system are stable.

" The system uses a large database which is easily accessible by an expert system

shell.

A portion of this solution has been implemented by a previous thesis (Har89).

The problems which remain were reduced to a single domain: automate the Allied

Tactical Air Forces (ATAF) portion of TWX.

The ATAF portion of the exercise consists of two general actions, target selec-

tion and mission packaging. Each of these two areas can be further decomposed into

the actions for each of the different mission types discussed in detail in Chapter IV.

1.4 Assumptions

This effort is based on the following assumptions:

e The previous work donc toward building an automatcd red player is acceptable

to the Air Force Wargaming Center.

.4



9 The Air Force Wargaming Center wants a system that allcws targets to be

entered which take precedence over those generated by the system itself.

* The solution should not be theater dependent, that is, it should be general

enough to allow its use in different scenarios in different theaters worldwide.

* The system should allow the adding rules as needed.

1.5 Approach/Methodology

The approach used to developing the automated red player is both simple and

straightforward: learn the manual system, design and implement the automated

system. In the thesis proposal the following objectives were identified:

" Learn to play TWX using the manual method. Understand the reasoning

behind the decisions made by red players by watching them play TWX and

interviewing them.

" Design and implement the automated red player. The size of this effort depends

upon the number and complexity of the rules needed to implement it. This

should be done using the method known as rapid prototyping, explained in

Section :3.4.

" Document the system. This includes the user's manual and the programmer's

manual, included as appendices.

1.6 Materials and Equipment

The equipment used in this thesis was:

" One Sun 386i workstation.

" The expert, system shell, Nexpert Object from Neuron Data.

• 'The Oracle ltelat.ional Database Management System.



This equipment was provided by the Air Force Wargaming Systern, Maxwell

AFB, AL. Various manuals outlining the techniques and rules used in TWX were

also provided.

1.7 Sequence of Presentation

Chapter II is a literature review of work and research currently being done in

the area of automated wargaming. It provides an understanding of the current level

of the technology related to this thesis and the background necessary to understand

the research effort.

Chapter III explains the rationale behind the decision to use an expert system

and the rapid prototyping methodology. Chapter IV describes the design of the

automated red player. Chapter V presents a summary of the work accomplished

and the recommendations for further research and work.



II Literature Review

2.1 Introduction

Military wargariing is used worldwide to allow military commanders to practice

strategies, maneuvers, tactics and decision-making skills under conditions which give

them time to consider all options. This practice is also beneficial in that no actual

materials are used and no lives are lost. Another advantage is the same scenario

can be tried repeatedly using different approaches to answer "what if" questions.

This alows military strategists to practice and evaluate their war skills at any time

in preparation for the day when the, are needed. Wargaming is the only practical

method 1o allow the large number of ifficers in today's military to learn about

strategy and tactics without actually going to wat.

2.2 Automated Wargaming

Wargames are time consuming, calculation inteasive exercises (Dav84:7). The

ctility of the wagame is quite frequently reduced because of the work involved in

moving markerr, calculating the results of battles, updating Lables and perform-

ing many other bookkeeping functions. To combat this problem computers were

introduced in 1954 when the Maximum Complexity Computer --. :!.- . Is devel-

oped (A1187:133). Since then computers have become an important wargaming tool.

The use of computers in wargaming can be divided into three general categories:

an automated combat resolution function, an automated player and an analytic

wargaming system. Each of the Lhre categories will be explained separately after a

high level description of a generic wargame is presented.

2.2.1 A Generic Wargame Model. A wargame consist9 essentially of thret

components: the combat resol.ition tystem aitd two players, as shown in figure 1.

The combat resolution system is th-i part of the wargame which deterr..i-tes thc



Combat

_ Resolution i

Blue Red
Player unto - -,layer

Figure 1. Generic. Wargame Model

results of the actions of the players. If two opposing units attempt to occupy the

same section of air or land in the scenario, for example, the combat resolution system

determines the outcome of the ensuing dogfight or battle. The system may take into

account such esoteric factors as morale and loyalty as well as the more concrete

factors, such as relative unit sizes and armament.

2.2.2 Automating the Combat Resolution System. Traditionally, in the non-

computerized, wargame the combat resolution system consisted of a set of tables

used to compare the relative strengths and weaknesses of the unit-: involved and

dice to determine which row and/or column should bc used in this particular en-

counter or battle. This was and is a slow and tedious process. In addition, inexact

results quite frequently occurred because weo, -,n capabilities and other factors were

rounded because of the limited rcm.ources available and the need to simplify the man-

ual calculaic.r r process.

I order to correct sorme of the shortcomings of the traditional combat res-

olution s 'stem b.rn-ht on by the enormous number of variables involved, it was

autoravUt (Dav84:8). The automation of the combat resolution system involved

converting the tables to a form usable by a computer program and caused the re-

sit.s to be much more exact and realistic. To further increase the correctness of the

8



combat resolution system, studies were conducted on the capabilities of weapons,

weapon systems and troops under myriads of different situations. The results were

then analyzed and reduced to equations and formulas which were then programmed

and used in the appropriate wargames. This decreased the time needed to calculate

the results of each player's actions and made the playing of the game easier.

In addition, the bookkeeping functions were handled automatically and the

players no longer had to concern themselves with keeping track of the thousands of

details necessary to make the wargarne practical as a learning tool. This in turn

allowed more d"etailed data to be used since the use of the computer n ade the

corresponding increase in calculation time negligible. The end result was that the

wargames were easier to use, faster and more realistic.

2.2.3 Automated Players. The motivation behind the automation of the play-

ers in a wargame is totally different from that t :d to justify the automation of the

combat resolution system. One of the principal reasons for automating a player

is the scarcity of qualified specialists available to play the role of the red (enemy)

leadership. As Davis and Schwabe stated in (DS85:1)

Red Agents can embody knowledge and concepts gathered from various
sources over time. By contrast, it is usually difficult to put together a
competent human Red Team because there are few specialists nationwide,
and different specialists are needed to represent different levels of " icision
making.

By automating the red player the exercise no longer depends on the presence of

a red player. The automated red player can be reproduced as many times as needed

and used simultaneously for many different exercises (DBK86:2).

Another reason to automate the players in a war game is to better control

the exercise. As people vary so do their responses to different situations which

9



arise during a war game. This makes the analysis of the responses to the vari-

ous situations extremely difficult if not impossible. An automated player will react

within a given range providing a more stable environment for the training being

conducted (DBK86:2-3). This provides the human participants the opportunity to

evaluate the effectiveness different strategies and decisions under controlled condi-

tions.

2.2.4 Secondary Players. The automation of the players in a wargame pro-

vides the opportunity to add considerations and players which had not been consid-

ered previously. The introduction of secondary automated players acting as third

world countries as well as other global powers has provided a new level of realism.

The wargame is no longer a closed system involving only the two sides of the conflict;

it can reasonably include automated players representing factions which might be

dragged into the conflict and other parties which, while not directly involved in the

conflict, might influence the outcome or conduct of the conflict (Dav84:9).

Adding secondary players allows the exercise to include considerations of how

noncombatant parties might respond to the combatant's actions, e.g., the use of

biological, chemical or nuclear weapons. This brings the exercise another step closer

to accurately modelling the real world situation. It also serves to broaden the outlook

of the human players. Instead of only considering what is happening between the

combatants they must now consider what response their actions will cause among

the noncombatants.

2.2.5 Analytic Wargames. When the combat resolution system and all the

players involved in the exercise are automated in a wargame, it becomes an analytic

wargarne. It is called an analytic wargame because it can be used to analyze different

scenarios involving the various players. Since the analytic wargame also simulates

wartime conditions and actions it is sometimes referred to as a simulation (Dav88).

10



These analytic wargames are used to analyze many different possible scenarios

which might arise during an actual conflict. Although a particular scenario might

never occur during a war, the insights gained by observing the results of the simula-

tions can provide military and political leaders the confidence to proceed with plans

as they exist or to strengthen any weaknesses found. One of the major strengths of

the analytic wargame is the ability to create various automated players for any side

which reflect "its personality, grand strategy, and 'temperament'" (Dav88:17).

11



III. Evaluation and Selection of the Programming Methodology

3.1 Introduction

The automation of the ATAF portion of the Theater Warfare Exercise involved

two distinct phases. The first phase was to determine what type of programming

methodology should be used for the automation. This involved analyzing the require-

ments for the automated red player, comparing them with the various programming

methodologies available and selecting the best methodology. The second phase was

the actual design and development of the automated red player.

3.2 Selection of an Appropriate Programming Methodology

There are various programming methodologies available for any given problem.

The choice of "-hich methodology to use can and usually will have a great impact

upon the d.eel.i9,nent and the ease of maintenance of the implementation of the

solution. The I... methodologies considered for implementation of the automated

red payer "ere,. - :ct-oriented programming using Ada and rule-based programming

using an exper oi :nowledge-based system.

3.2.1 Object-oriented Programming Methodology. The object-oriented pro-

gramming methodology is a well-known and accepted programming methodology.

In this methodology the problem space is divided into objects and operations which

act upon the objects and cause them to change their states. Each object has its own

set of operations; an object influences other objects by sending messages to them.

The object-oriented methodology is best used when the main emphasis of the

solution is the manipulation of numbers and data which can be represented as ob-

jects. This emphasis is best understood as being concerned with a specific set of

objects and their states. The functions or operations used to change the states of

the objects are contained within the description of the objects.
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An object-oriented approach to the solution of the automated red player would

be beneficial in t! : sense that it would eliminate the need for shared data areas. Also,

each of the objects would be treated as an individual entity with its own operators

which would virtually eliminate the possibility of incorrectly modifying the objects

or tables.

However, the use of the object-oriented methodology has several very serious

drawbacks. The first of these is that the decisions which will be made by the au-

tomated red player are not always straightforward "yes" or "no" decisions. These

decisions would be difficult to model and implement using the methodology. Second,

TWX is currently designed so that all the data about the numerous items involved

in the exercise, such as air bases, aircraft, ground units and weather zones, are stored

in a large database which is accessed and used by all the different programs support-

ing TWX. The database is an extremely efficient method of storing and accessing

the data. Although the use of the object-oriented methodology does not preclude

the use of the database, use of the methodology would unnecessarily complicate

the work of designing and implementing the automated red player and necessitate

reprogramming certain other functions already in use to ensure compatibility.

3.2.2 Rule-Based Programming Methodology. The rule-based methodology

is a part of the artificial intelligence domain. In it the emphasis is placed on the

rules which specify and bound the behavior of the system. The rules specify which

actions are allowed and when they are allowed. After the set of conditions in a rule is

evaluated, if all the conditions are satisfied, the corresponding goal is met and set to

TRUE. If one or more of the conditions is not true, the goal is not met and the rule

is set to FALSE. If the rule is set to TRUE, a set of actions associated with the rule

are executed modifying data items and creating new ones as needed. This, in turn,

can cause other rules to be put on the agenda or list of rules to be ev;.u,:ct1. This

is a very flexible system which allows changes to occur based upon the evaluation

of rules. Since many different conditions may exist. which may caus a goal to be
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evaluated to TRUE, there may be many different ways to meet a particular goal.

This means that if a particular set of conditions does not meet a goal, the system

will try a different set of conditions to see if the goal, as defined in the rule-base, can

be met.

Another important consideration is that the rules and the data are separate.

A rule-base can therefore operate on many different data-sets and come to different

conclusions based upon their contents. When the database is changed, it does not

affect the rile-base and vice versa. This independence also allows the rule-base to

be modified as time goes on and new information about the system or the desired

results becomes available.

3-2.3 Conclusion. Based on the emphasis of the two methodologies, sum-

marized above, the rule-based prograrming methodology was tentatively selected

as the methodology to be used. Once the tentative decision was made, a more in-

depth analysis of the problem as it pertained to the rule-based methodology was

accomplished.

3-. Rul-ba.ed Meilodolog

There are several criteria which are used to determine if a particular problem

is suitable for use with the rule-based methodology or an expert sy-stem. The criteria

are divided into three categories: the type of problem to be solved, the availability

of experts to provide the logic behind the solution and the management environ-

ment. Each category has several aspects which must be considered; the response for

each category is usually given on a scale in addition to a simple yes or no answer

(LDS89:3-17'1 The scale ranges from low, when the condition the criterion specifies

is essentially or totally absent,. to high. when the condition the criterion spccifirs is

met.

5 -1



3.3.1 Problem Criteria. The problem criteria area examines how well the

particular problem to be solved lends itself to a solution using an expert system.

Many problems, though they could be solved using an expert system, are better

suited to other methodologies. The subcriteria and how each is rated for the auto-

mated red player are as follows:

* Does the problem generally involve symbolic reasoning? There is a large

amount of math involved in the solution but it is more a bookkeeping function.

The main emphasis is on the decisions to be made under the given conditions.

Rating: moderate.

* Are test cases available? Yes, several test cases are available. Rating: moder-

ately high.

* Is the problem well defined? Yes, the problem is very specific and is well

defined. Rating: high.

* How frequently will the task be performed? It is performed at over 250 times

a year. Rating: high.

* Does a written explanation of the solution exist? The conditions which bound

the solution are contained in the Red Player Handbook (Air88). Rating: high.

* Does the task require only cognitive skills and not depend on common sense?

Rating: high.

* Do the experts agree on the solutions to the problem? The experts at the Air

Force Wargaming Center agree on the range in which the solution should be

found. Rating: moderately high.
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3.3.2 Expert Criteria. The expert ,iteria determine the quality of the assis-

tance of the experts as it pertains to the given problem.

* Does an expert exist for the problem? Yes. Rating: high.

* Is the expert cooperative? Is the expert willing to assist in the development of

the solution? The personnel at the Air Force Wargaming Center are available

and supportive of the effort. Rating: high.

e Can the expert convey his knowledge competently? Yes. Rating: high.

* Is the expert's knowledge based on facts and experience? The experts have

acted as red players at least ten (10) times. Rating: high.

* Does more than one expert exist? There are at least six red players which

would be considered experts. Rating: high.

3.3.3 The Management Environment Criteria. The management environ-

ment criteria measure the support of the policy makers for the development of the

expert system.

" Is there a need for the development of the expert system? Yes, as mentioned

previously, the assignment of personnel as red players places a heavy burden

upon the personnel of the Wargaming Center and keeps them from other ben-

eficial duties. Rating: high.

" Is there sufficient financial support to see the development through to comple-

tion? The Air Force Wargaming Center has provided the equipment needed for

the effort and continues to fund the necessary travel and expenses to continue

the effort. Rating: moderately high.

" Does the top management support the development? Yes, They have provided

the necessary funds and encouraged the experts to assist the effort. Rating:

moderately high.
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* Does management have realistic expectations about the use and usefulness of

the final system? Yes, management does not expect the system to solve all

their problems but to lighten the load of the red players. Rating: high.

o Will the users welcome the implementation and use of the system? Yes, there

are the normal doubts and the "show me" attitudes but the users want the

system to work. Rating: moderately high.

Another factor in favor of using an expert system is flexibility. During and

after development of the automated red player the use of an expert system makes

the modification of the rules and conditions much easier than would be the case in

an object-oriented programming methodology where the algorithm would have to be

rewritten. After evaluating the benefits of the flexibility offered, the answers to the

questions about the different criteria and the ratings of the answers, I determined

that the expert system solution was the better of the two alternatives and started

the design and implementation of the automated red player (ATAF segment).

3.4 Rapid Prototyping.

In order to implement the automated red player as quickly as possible, the

method called rapid prototyping was used. Rapid prototyping consists of repeating

the evaluation, design, encoding and testing steps until the final solution is reached.

In rapid prototyping, information is gathered from the expert and written sources

and incorporated, as rules, in the expert system. The new system is then evaluated,

tested and debugged. If the the system works according to the expert's explanation,

it is accepted; if not it is refined until it matches the heuristics and knowledge the

expert uses. At this point new knowledge is acquired and the process repeats itself

until the expert system meets the specifications set for it (Ped89:182-185). This

process is shown in Figure 2.

The use of the rapid prototype method allowed the automated red player to

be built in small increments with each increment being tested and evaluated before
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additional knov-'' -I- is added to the system. it also allowed a partial nule-base i'ob

uoed in the aystem. If a rule was refined or r~hervvi;5 modiffied, the method en~ured

that extensive changer. did niot havfc to be mnade.

S. 5 Conclusion

Although there arc. many methodologies which may be used to solve a gi1ven

problem, one usually stands oui _m the best. '... the case of the Automated red player

the choice was the rule-based metha-,iogy imp: ,mented using an expert system

shell. The selection criteria al' proyide strong support for this decic-ion. To further

support the decisio- , ne rapid prototyping process was examined and select!!d for

use in the automation of the red player.
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IV. Automation of the ATAF Portion

4.1 Introduction

The Allied Tactical Air Forces (ATAF) portion of the Theater Warfare Exercise

(TWX) consists of several independent tasks. These tasks must be performed in a

given ordkr as specified "n t Cie Agile Eagle '88 Handbook (Air88:3.14-3.18) to ensure

aircraft and other j..,..irces are used in the most advantageous manner possible. In

addition the 'asks must be accomplished for both day and nigih. missions for both

fronts. The tasks in order) are given below and shown in Figure 3.

* Offensive Counter Air targeting, United Kingdom targets

* Area Defense Suppression allocavzn:m

* Offensive Counter Air targeting, other tarets

* Interdiction and Battlefield Air Interdiction targetirig

* Close Air Support allocation

9 Electronic Counter Measures allocation

* Close Air Patro allocation (not currently used)

* Defensive Counter-Air allocation

* Aviation Reconnaissance targeting

Currently TWX is organized around a conflict in the European theater. In

order to make the automated red piayer applicable to ary theater world-wide and

allow it to be used even if the theater weie changed, some parameters were made

more general than they are currently. tFbr example, the Offei.sive Counter Air (OCA)

targeting was divided into long range OCA and regular OCA targeting instead of

UK and other OCA targeting.
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4.2 Expert System Fundamentals

The automated red player was built using an expert system. To help the reader

understand the design of the automated red player, a brief overview of the structure

of the rules in the expert system is provided through an example.

In Nexpert Object a rule consists of three main parts; the conditions, the

actions and the hypothesis or goal. Each rule has one or more conditions; if all the

conditions of a rule are true the goal, hypothesis, of the rule is met. Whenever a

goal of a rule is met, all the actions in the rule are executed sequentially. If the one

or more of the conditions is false, the goal is not met and none of the actions are

executed. However, several different rules may have the same goal or hypothesis.

Therefore if a hypothesis is not satisfied by one rule the expert system will try to

satisfy it by evaluating other rules. A goal or hypothesis is determined to be true

if all the conditions of any one rule are true. A goal or hypothesis is determined to

be false if at least one condition in each of the rules with that hypothesis is false.

Therefore, a goal can be met if the conditions of one rule are all met, but it can be

false only if none of the rules have all conditions met.

This example shows three rules used to determine what type of ECM aircraft

should be used. All three rules have the same hypothesis, "Get-ECM-ac.Hypo"

therefore the hypothesis or goal can be met by any of the rules having all its condi-

tions evaluate to true.

When the first ECM aircraft are needed the type of ECM aircraft is unknown

since none have been used. Therefore, the system must get the next type of ECM

aircraft and the quantity of Lhat type aircraft from the table. This rule retrieves this

first type of ECM aircraft when the type of the ECM aircraft is unknown indicating

the table has not been accessed.
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CONDITIONS ACTIONS

Is ECM.type UNKNOWN Retrieve ECM.type & ECM.quantity
from lrecm table

HYPOTHESIS: Get_-ECM-ac.Hypo

When there are not enough of the current type of ECM aircraft available and

the principal aircraft have been selected, this rule retrieves the next type of ECM

aircraft and outputs the table entry for the old ECM type.

CONDITIONS ACTIONS

ECM.quantity = 0 ECM.index = ECM.index + 1
principal.quantity <> 0 Create table entry for old ECM type

Retrieve ECM.type & ECM.quantity
from lrecm table

HYPOTHESIS: GetECMLac.Hypo

If there are enough ECM aircraft of the current type available, no actions are

needed since then system will get the aircraft from the type currently being used.

The last rule has no actions (none are needed) and can still meet the goal. If there

are enough ECM aircraft of the current type no actions are taken and the goal is

satisfied by this rule.

CONDITIONS ACTIONS

i.CM.quantity > 0

HYPCTHESIS: GetECM-ac.Hypo

Rules are the basic structure of the expert system but there is one other struc-

ture which must be explained. During the processing of the rule-base there are times
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when a value of a specific object changes; this signifies that certain actions need to

be accomplished. These actions are not part of a rule but are executed whenever the

value of the object changes. Since the actions are not part of a rule they are located

in the if-change metaslot of the object. This allows the object to act as a flag that

is continuously monitored during the processing of the rule-base. Metaslots can be

thought of as actions associated with a condition of "Has the value of this object

changed?"

4.3 General Design Information

The various tasks involved in the ATAF portion of TWX were divided into

several groups according to the similarity of function, decisions and design. The

targeted mission group included both long range and regular OCA tasks, the CAS

task and the BAI task, since they all require very similar decisions and targeting

functions. The untargeted mission group included the area Defense Suppression

(area DSUP), area ECM, and Defensive Counter Air (DCA) tasks because they do

not have specific targets and the aircraft are assigned to fly in an undesignated

airspace. Reconnaissance missions were designed as a separate category since they

have different targeting requirements. The design for each of the three groups will

be presented separately with any differences among the tasks being noted in each

section.

Each of the different missions is affected by weather and daylight conditions.

The discussion which follows explains the design of the general, good weather, day-

light ;.iission scenario. The main difference between this general case and the specific

cases is essentially the destructive index of the aircraft allocated for the mission. This

difference is accounted for by selecting the app:opriate destructive index, according

to the weather and daylight requirements of the mission, from the red aircraft table

in the database and will be explained in detail later.

24



Before building the mission packages for the OCA, Close Air Support (CAS),

Battlefield Air Interdiction (BAI) and Aviation Reconnaissance (RECCE) missions

can begin, the targets for each mission type must be selected based upon the criteria

developed for that type of mission. After the target selection is complete, the weather

over each target must be determined as this may affect the type of aircraft selected

for use against the targets (Air88:3.13). The specific target selection criteria for the

various types of missions is discussed under the separate mission group headings.

4.4 Generation of Targeted Missions

4.4.1 Background. The targeted missions are, as the name implies, those

types of missions generated against specific blue targets, such as airbases or ground

units, or against a corps of a designated army for CAS. These mission types include

long range and regular OCA, CAS and BAI. All these types of missions are packaged

against a specific target and use at least one type of accompanying aircraft except

CAS aircraft, which fly unaccompanied.

Long range offensive counter air missions are targeted against blue airbases

and depots which have nuclear storage facilities or third generation aircraft and are

beyond the range of regular OCA aircraft. These missions are designed to limit or

eliminate the opponent's nuclear strike capability. This is accomplished by destroying

the nuclear weapons in storage, incapacitating the delivery aircraft and damaging

airbase runway systems. The principal strike aircraft are accompanied by long range

EOM aircraft.

Regular OCA missions are targeted against the same type of target as the long

range OCA missions with the same objective. The regular OCA packages include the

principal strike aircraft, ECM aircraft, escort aircraft and may or may not include

defense suppression aircraft depending on the strike aircraft type selected.

The BAI missions are t,, geted against blue ground units and which would

hamper the advance of red ground units. These targets include "means of nuclear
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attack aviation at the nearest airfields, tanks and artillery, strong points, centers of

resistance, and river crossings" (Air87:2.19) as well as control centers and reserves.

The mission packages are built of the same components as the regular OCA mission

packages.

CAS missions are assigned to support red ground units and are targeted against

enemy (blue) reserve units, artillery, mission installations and tanks. In TWX, the

actual target chosen will be the Army corps in the area of interest. The red units

receiving support from CAS missions are usually those "ground units which have

penetrated enemy defenses and are conducting pursuit and exploitation operations

deep within the enemy's zone of operations" (Air88:2.9).

To simplify the explanation of the building of targeted mission packages, the

explanation will deal with one of the mission types; exceptions will be mentioned as

necessary. The most general mission type is the regular OCA mission, therefore it

was chosen for the explanation.

4.4.2 Solution. OCA missions are the first mission packages built and are

assigned against targets throughout the theater. The long range OCA missions are

assigned against targets out of range of standard aircraft, e.g., targets in the United

Kingdom. The process of building an OCA package involves:

* building the target priority table;

" building the OCA aircraft tables;

" allocating the proper aircraft for the package; and

" creating the OCA mission table.

The organization of the OCA package building process is shown in Figure 4. Each

of the subtasks depends upon and influences the subtasks listed before it. Although

the subtasks are processed from left to right as given in Figure 4, a later task can

cause an earlier task to be processed again tinder certain conditions.
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4.4.2.1 Target Selection. Before the OCA missions can be planned by

the automated red player all available OCA targets must be placed in a prioritized

list according their potential for damage against the red player. I developed the

following equation to calculate a target's r-tential for damaging the red forces, it's

measure of merit:

msrmrt = = 1 (acqnty (i)- acdi (i).wxcp(i).acsurvfac(i))

where the following definitions hold:

* msrmrt is the measure of merit for the speciiied target;

* n is the number of different types of nuclear capable aircraft at the base;

" acqnty is the quantity of a particular type of aircraft;

* acdi is the destructive capability of the type of aircraft under consideration:

" waxcp is set to 1.1 if the type of aircraft under consideration is not all-weather

capable, 1.2 if it is (based upon the increased utility of the aircraft); and

* acsurvfac is the survivability factor of the type of Lircraft or what percentage

of the aircraft can be expected to asiive on target if allowed to launch.

This equation takes in consideration the factors which bear upon a targets ability to

damage red units in the exercise.

The building of the CAS target table involves finding the blue army corps

in contact with advancing red units which have penetrated enemy defenses. The

emphasis is placed on the army corps with units capable of stopping the red advance,

e.g., artillery and tank units, missile installations and reserves. Since an army covers

a wide area, targeting is done on the corps as a whole. The measuire of merit of an

army is determined by bow many units are in contact with red units: this ulA-ler

the sticcess of the red unit involved in that the further it has progressed. the more

blue units will be called upon to engage and stop I
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Table 1. BAI Target Table

nuclear delivery systems 5
command and contrcl 31
air defense site
artillery
reserve units 2

The building of the BAI target table involves finding the rear echelon blue

units which are advancing on red units. This type of mission emphasizes air defense

sites and command and control points. Their measure of merit is based on the type

of unit under consideration as show- in Table 1

After the measure of merit is calculated for each possible target, the targets

are entered into a table in descending order of the measure of merit. This places

the highest priority targets at the top of the list, ensuring that the most effective

aircraft resources will be allocated against them first.

To illustrate the target prioritizing process, consider an example where there

are three types of strike aircraft based at eight bases. The aircraft are identified as

AC1, AC2 and AC3 with the relevant characteristics shown in Table 2. Each base

has different quantities of each type stationed at it. These aircraft generate a given

number of sorties each day. Applying the measure of merit equation and the data

provided the measure of merit for each base can be calculated as shown in Table 3.

These data are used to build the target table shown in Table 4.

In the prioritized target table the first column (index) is used by the expert

system to distinguish and reference the individual records (rows). The second column

(abid) is a unique identifier for the target used within TWX and the automated red

player. Column three (status) gives the condition of the airbase rounded to the

nearest 25% level to simulate the inexactness of reconnaissance data received during

wartime. Column four is the calculated measure of merit for the target.
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Table 2. Blue Aircraft Characteristic Table

AC Destructive Weather Survivability
Type Index Capability Factor

ACi 1.3 1.2 .95
IAC2 .9 1.1 .85
AC3 .7 1.2 .80

Table 3. Blue Aircraft on Target Table

Target ID AC Type AC Quantity AC insrmrt Target msrmrt
40 ACi 100 148.20 148.20
41 ACI 42 67.43 ______

____ AC2 36 30.29
AC3 104 69.89 167.61

42 ACi 82 121.52 ______

A02 20 19.20 _______

AC3 20 16.83 157.55
43 AC2 130 109.40 109.40
80 AC2 98 65.86 65.86
82 ACI 60 88.92 88.92
84 AC2 80 53.76 _______

_____ AC3 80 67.32 121.08
85 ACi 79 117.08 117.08
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Table 4. Prioritized Target Table

index abid status msrmrt
1 41 1.00 167.61
2 42 .75 157.55
3 40 1.00 148.20
4 84 .50 121.08
5 85 .25 117.08
6 43 1.00 109.40
7 82 .75 88.92
8 80 1.00 65.86

4.4.2.2 Mission Aircraft Tables. The next step is to find all the aircraft

which can be used to strike against the targets and place them in the aircraft tables.

Since ECM, escort and defense suppression aircraft may accompany the primary

OCA aircraft to help them survive the missions, four tables must be built, one

to contain the data for the OCA aircraft and the others to contain the data for

the accompanying aircraft. The aircraft are counted from all the eligible airbases

and placed in the table with the aircraft with the highest good-weather, daytime

destructive index (didg) at the top of the table. Examples of the four tables are

given in Tables 5 and 6. In these tables the first column (index) is the field used

by the expert system to access the various aircraft records. In the second column.

(actyp) is found the type of aircraft with the aircraft role at the end. The number of

aircraft available is contained in the third column (acqnty). The rest of the columns

(didg through dinp) contain the destructive index or mission effectiveness for the

aircraft type for the particular type of mission (OCA, escort, DSUP or ECM) as

stored in the TWX aircraft data tables. The third letter in the header refers to

either day (d) or night (n) missions. The last letter refers to the weather conditions

over the target, good (g), poor (p) or bad (b).
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Table 5. OCA Aircraft Table

index actyp acqnty didg didp didb ding dinp dinb
i T26A 57 1.10 .90 .70 .90 .70 .60

S T22A 44 .85 .65 .45 .65 .45 .35
3 T16A 39 .90 .70 .60 .70 .50 .30

Table 6. ECM Aircraft Table

index actyp acqnty didg didp didb ding dinp dinb
1 T16E 22 1 .50 1 .40 1 .30 1 .50 1 .40_ 1 .30

4.4.2.3 Principal Aircraft Selection. The selection of OCA aircraft and

the number used depends on two variables: the effectiveness of the type of aircraft

under consideration and the status of the target. The first decision made by the

automated red player is to determine how many OCA aircraft are needed for the

mission being packaged. The second decision (whether the requisite number of OCA

aircraft are available) involves accessing the OCA aircraft table. Depending on the

which set of conditions are met in the automated red player's rule-base the OCA

aircraft table may be opened, the aircraft acquired from the current record, the

aircraft acquired from a new record or the aircraft may not be acquired causing the

mission planning to halt for this task. The design is shown in Figure 5.

The selection of the aircraft type to be used is determined by the order of

the aircraft types in the aircraft table with the most effective aircraft at the top of

the table. In TWX and the automated red player, the format of the mission table

requires the targets using the same type of aircraft to be placed together. Therefore,

the first decision to be made by the automated red player is how many aircraft are

required to reduce the target to 25% effectiveness or less or, if it is already at 25%
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Table 7. Damage Calculation Table

Number of Random Number
Effective Sorties 1 2 3 4 5 6 7 8 9 10

1-5 .5 .5 .5 .75 .75 .75 1-0 1.0 1.0 1.0
6-"1) .25 .5 .5 .75 .75 .75 .75 .75 1.0 1.0
11- 20 0 .25 .25 .5 .5 .75 .75 .75 .75 1.0
21 -30 0 0 0 0 .25 .25 .5 .5 .75 .75
31-40 0 0 0 0 0 0 .25 .25 .5 .75
41-50 0 0 0 0 0 0 0 .25 .25 .5
51-60 0 0 0 0 0 0 0 1 .25 .5

61+ 0 0 0 0 00 0 0 1 0 .25

effectiveness, how many aircraft are required to keep it at that level since the blue

forces will be attempting to repair the airbase.

In order to determine how many aircraft are needed, I analyzed the damage

calculation table from the TWX combat resolution model (Table 7). The damage

calculation table contains the multipliers used to determine the status of a target

after an attack. The status of a target after an attack is calculated by determining

which row and column are used in Table 7 and multiplying the current status by

the multiplier at the intersection of the row and column. The row is determined

by calculating the number of effective sorties (number of aircraft in Table 7) over

the target by multiplying the number of aircraft in the package by their appropriate

destructive index. A random number is generated and used to determine which

column is applicable.

I calculated the average multiplier for each level of quantity of aircraft. This

was then used to calculate the expected damage to a target when the median number

of effective sorties or breakpoint reached the target for each level of target status

(25%, 50%, 75% and 100%). I generated an expected damage table for a 100%

survival rate of the aircraft (Table 8), a 75% survival rate of the aircraft (Table 9)
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Table 8. Expected Target Status, 100% Survival Rate

Number of Surviving Status Current Target Status
Aircraft Aircraft Multiplier 25% 50% 75% 100%

3 3 .78 .19 .38 .58 .78
8 8 .68 .17 .34 .51 .68
15 15 .55 .14 .28 .41 .55
25 25 .30 .08 .15 .23 .30
35 35 .18 .04 .09 .13 .18
45 45 .10 .03 .05 .08 .10
55 55 .08 .02 .04 .06 .08
66 66 .03 .01 .01 .02 .03

and a 50% aircraft survival rate (Table 10). After analyzing these three tables I set

the desired number of effective sorties for each level of airbase status as shown in

Table 11. These rates produce the desired damage to the targets, allowing for some

aircraft losses without wasting valuable resources.

Finally, to determine how many aircraft of a certain type were needed against

a specific target, the number of effective sorties needed for the target given its status

was determined by using Table 11. That number was divided by the destructive

index of the aircraft type as taken from the aircraft tables in the database. For

example, using T22As with a destructive index of .85 against target 42 with a status

level of 75%, the number of T22As needed is calculated by dividing the destructive

index of the T22As (.85) by 25 (the desired number of effective sorties from Table i1)

giving 29 aircraft needed. The expected status of the target after the mission would

be between 41%, if 50% of the aircraft are lost, and 23%, if none of the aircraft are

lost. In addition, up to 8 effective sorties could be lost without any degradation

of the mission effectiveness since 21 effective sorties iz the cut-off for this level (see

Table 7).
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Table 9. Expected Target Status, 75% Survival Rate

Number of Surviving Status Current Target Status
Aircraft Aircraft Multiplier 25% 50% 75% 100%

3 2 .78 .19 .38 .58 .78
8 6 .68 .17 .34 .51 .68

15 11 .55 .14 .28 .41 .55
25 19 .55 .14 .28 .41 .55
35 26 .30 .08 .15 .23 .30
45 34 .18 .04 .09 .13 .18
55 41 .10 .03 .05 .08 .10
66 50 .08 .03 .05 .06 .10

Table 10. Expected Target Status, 50% Survival Rate

Number of Surviving Status Current Target Status
Aircraft Aircraft Multiplier 25% 50% 75% 100%

3 2 .78 .19 .38 .58 .78
8 4 .78 .19 .38 .58 .78

15 8 .68 .17 .34 .51 .68
25 13 .55 .14 .28 .41 .55
35 18 .55 .14 .28 .41 .55
45 23 .30 .08 .15 .23 .3C
55 28 .30 .08 .15 .23 .30
66 33 .18 .04 .09 .13 .18

Table 11. Required Effective Sorties

Target Status Effective Sorties
100% 35
75% 25
50% 15
25% a
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Even though the status of the target would in actuality be a percentage such

as 23% or 41%, and it would be stored in the database as a more accurate decimal

number, the solution presented above is only concerned with the four levels of target

status (25%, 50%, 75% and 100%) since reconnaissance cannot be totally accurate.

This reflects the wartime situation and actual reconnaissance capabilities.

4.4.-2.4 ECM Aircraft Selection. The selection of the ECM aircraft to

be used for the package is not target-dependent. That is, the ECM function is

basically the same regardless of the target. The determining factors are, simply,

how many aircraft are needed and whether they are available. This is depicted in

Figure 6.

The first decision made by the automated red player is to determine how

many ECM aircraft are needed for the mission being packaged. Due to the nature

of the ECM function and the red aircraft being used, that number has been set at

one (Air88:3.14). This decision (one ECM aircraft per target) was implemented with

rules to ensure that any future modifications could be made easily.

The second decision (whether the requisite number of ECM aircraft are avail-

able) involves accessing the ECM aircraft table. Depending on the which set of

conditions is met in the automated red player's rule-base, the table may be opened,

the aircraft acquired from the current record, the aircraft acquired from a new record,

or the aircraft may not be acquired, causing the mission planning to halt for this

task.

4.4.2.5 Escort and Defense Suppression Aircraft Selection. The selec-

tion of the escort and defense suppression aircraft to accompany the strike aircraft

in a mission package follows essentially the same logic as the selection of the ECM

shown in Figure 6. First, the number of aircraft needed for the mission is determined

in relation to the type and number of strike aircraft selected. In general, there are

50% as many escort aircraft and 33% as many defense suppression aircraft as there

37



ECM
Aircraft

Selection

Mission
Size

Aircraft Aircraft
Needed Available

Figure 6. Design of ECM Aircraft Selection

38



Table 12. Possible Accompanying Aircraft, OCA Missions

Mission Strike Escort DSUP ECM
Conditions Aircraft Aircraft Aircraft Aircraft

long range/day T16A/T22A none none T16E
T26A

long range/night T26A none none T16E
regular/day U24A/M27A M23D M23A/M27A T16E

M23A M29D U24A/U17A Y28E
regular/day T16A/T22A M25D none T16E

T26A M31D
regular/night U24A/M27A M23D M23A/M27A T16E

M23A M29D U24A
regular/night T26A M25D none T16E

M31D

are strike aircraft in each mission package. However, when certain types of aircraft

are selected as the strike aircraft for a package, no defense suppression aircraft are

requiretd. Second, the type of accompanying aircraft is determined. Certain types of

accomparnc'g aircraft can only escort certain types of strike aircraft due to aircraft

characteristics and capabilities. This relationship is summarized in Tables 12 and 13.

Because of the nature of the CAS missions. no escort, ECM or defense suppression

aircraft accompany the :: rike aircraft.

Table 3. Possible Accompanying Aircraft, BAI Missions

Mission Strike Escort DSUP ECM
Conditions Aircraft Aircraft Aircraft Aircraft

day U24A'M27Aj M23D M23A/M27A T16E/Y281-iI
M23A/UI7AI U24A/U17A II

day T16A/T22A M25D/M3ID M23A/M27A TF6l E
i j T26A • U24A/VIj7A

night U24A M23D I U24A I TIGE ij

night T26A i M25D/M31D D none ' I E i
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Table 14. Long Range OCA Mission Table

AC AC Tgt Srt Tgt Srt TgL Srt Tgt Srt Tgt Srt ECM ECM
Type Qnty 1 1 2 2 3 3 4 4 5 5 Type Qnty
T26A 12 41 112 0 0 1 0 0 01 0 0 1T16E 1 1
T16A 108 42 28 40 39 184 17 85 6j 43 181 T6E1 5
T22A 47 82 30 80 17I 0 0 0 0 0 1 0 TI6E 1

If, during the allocation of aircraft for a mission package, there are too few

ECM, DSUP or escort aircraft to complete the package either the number of aircraft

in the package must be reduced or a lower priority target, which does not require as

many aircraft, selected.

44.2.6 Mission Table Generation. The final task left to the OCA mis-

sion generation is the creation of the mission table, Table 14. The table format is

the same as the form currently used by the red players. It provides the aircraft type

for a line of missions with the quantity of aircraft needed for them and the type and

number of ECM, escort and defense suppression aircraft needed. The rest of the

table contains the target identifiers paired with the number of aircraft designated

for that particular target. Up to five target-quantity pairs are included on a single

line or record.

4.4.2.7 Summary. The OCA, BAI and CAS mission generation tasks

are the bulk of the tasks accomplished under the ATAF portion of the automated

red player. They require the generation of target and aircraft tables that are used to

determine how many of each type of aircraft are to be assigned to each target. The

results of these decisions are then output in a table in the same format currently

used by the red players as shown in Table 14.
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4.5 Generation of Non-Targeted Missions

4.5-1 Background. The non-targeted missions are missions assigned over a

designated area without a specific target. There are two types of non-targeted mis-

sions, area Defense Suppression (area DSUP) and Defensive Counter-Air (DCA).

Each of these types of missions involves only one type of aircraft, the strike aircraft.

No other aircraft accompany the strike aircraft. These differences distinguish these

missions from the targeted missions.

The area DSUP missions are built to suppress the enemy's air defense capa-

bility. That is, area DSUP aircraft attack the enemy or blue player aircraft. This

allows friendly, red, aircraft to operate more freely and with fewer losses than would

otherwise occur.

The DCA missions are designed to inhibit enemy air activity against red tar-

gets. The iltimate goal of the DCA missions is to "prevent the enemy from con-

ducting reconnaissance and delivering attacks by aviation and pilotless aircraft on

troops, naval forces, and targets of the rear" (Air88:2.9). This is accomplished by

shooting down enemy aircraft during attacks.

4.5.2 Solution. Both the area DSUP and DCA missions are designed the

same wayx The only differences are the type of aircraft used and the number of

aircraft used. For both types of missions an aircraft table is built in the same

manner the aircraft tables are built for the targeted missions. Then aircraft are

selected by types in multiples of ten (10). The area DSUP mission uses a total of

100 aircraft (Air88). The DCA mission, since it is the last mission package built

using strike aircraft, uses all the defensive aircraft left (Air88).

After the aircraft are assigned, the mission table is created. The table simply

contains the type of aircraft assigned and the number of that type aircraft. An

example of the DCA mission table is shown at Table 1.5.
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Table 15. DCA Mission Table

AC Type Quantity AC Type Quantity AC Type Quantity
M21D 120 M23D 700 2M 29D PT

4.6 Generation of Reconnaissance Missions

4.6.1 Background. Reconnaissance missions are conducted against opera-

tional, strategic and tactical targets including airbases and ground units. The recon-

naissance missions are extremely important because they not only locate potential

targets, but also provided information on the condition and status of the targets.

This information is used by the rule base to make decisions concerning how many of

each type of aircraft were needed to inflict the required damage on a target.

In real-life there is no such thing as perfect intelligence. To model this in

TWX, the true status of a target is not made available to the players: a range of

values was represented by the status values. For example, a status value of 50%

actually means the status of the target under consideratin is greater tharn 37.5%

and less than 67.5%. This allows for the difficulties in obtaining intelligence data

and correctly analyzing it.

4.6.2 Solution. Before reconnaissance mission planning can begin, the tar-

gets have to be selected. The targets for reconnaissance missions were divided into

three categories: known targets, suspected targets anid unknown targets. Known

targets are those conclusively identified previously., e.g., airbases. Unknown targets

are those whose predicted location was reasonably accut ate but whose capabilities

were not accurate. e.g.. mobile ground units not actually moving. Suspected targets

are targets which may or may not be at the predicted localion, e.g. advancing mo-

bile ground units. Each of the targets is put in an appropriate table according te its

category.
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lReconnaisance
Missions

S Target Arcraft

Suspected Known Suspected Known

Unknown Unknown

Figure 7. Reconnaissance Mission Design

The actual reconnaissance mission generation is done by target category as

shown in Figure 7. The suspected targets are assigned first. Each suspected target

has three three-ship packages flown against it as required by the written documen-

tation (A;-98). Then, two three-ship packages are asbigned against each unknown

target. Finally, one three-ship package is assigned against the targets in the known

category.

After the reconnaissance missions have been assigned, the reconnaissance mis-

sion table is creatd. The table contains the type of aircraft, the quantiy of aircraft

and up to five targets on each line as shown in Table 16. The suspected targets show
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Table 16. Reconnaissance Mission Table

AC Type Quantity Target 1 Target 2 Target 3 Target 4 Target 5
M25R 15 187 196 204 202 188
M25R 15 177 197 214 211 166
M25R 15 189 199 200 215 183
M25R 15 189 199 200 215 183
U17R 12 182 198 203 206 0
U17R 12 182 198 203 206 0
U17R 12 182 198 203 206 0

up in the table as three identical lines and the unknown targets as two identical lines

while the known targets appear as single lines.

4.7 Summary

The design of the rule-base for the automated red player required the devel-

opment of a target selection criterion. The criterion selected was in the form of an

equation or a rating system which took into account the various resources of the

possible targets for each type of mission. The design also requires that the aircraft

data be available in a series of tables corresponding to the type of mission being

planned. After this requirement is met, the generation of the mission packages can

begin. 'IN primary aircraft were allocated based upon their characteristics. The

number of aircraft allocated for each target, depends on the weather conditions over

the target, the target status and the aircraft's destructive index. Support aircraft are

then allocated according to how well they match the needs of the mission package.

After all the allocations are made the completed mission package was output in the

appropriate mission table.
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V. Conclusion and Recommendations

5.1 Conclusion

This thesis focused on the automation of the ATAF portion of the red player.

Through the use of an expert system the goals, to reduce the time needed to plan

and execute red moves and to develop a standardized, consistent red player, were

realized. The paperwork required for planning the red player's actions during the

ATAF portion of TWX are reduced to essentially zero. What was a four-hour, paper-

intensive effort has been changed to a fifteen minute automated process. This frees

the red players to concentrate on analyzing the blue players' decisions and gives the

red players the time needed to prepare to help the student members of the blue

teams understand the consequences of their decisions.

The second goal, a standardized red player, was also realized. The automated

red player will handle similar situations according to the same set of rules and heuris-

tics each time and for each group of blue players. This allows the success, or failure,

of each seminar to be compared to the results obtained by other seminars separated

by either distance or time. It also opens the door to in-depth comparison of different

approaches taken by different blue teams allowing the teams to learn from others

decisions. This automated red player is also portable to any computer system run-

ning the same expert system. The complete rule base can easily be stored on one

double-sided, high-density, 5.25 inch floppy diskette. Even if a large number of rules

are added in the future the rule base would continue to be extremely portable.

5.2 Recommendations for Further Work

At this point, the automated red player has been designed and a prototype

has been implemented. The ATAF portion should be combined and used in tandem

with the previous work. The combining of the two systems would further decrease

the time needed to plan the red player's actions.
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As the automated red player is refined and the Air Force Wargaming Center

personnel become more familiar with the rule-based system, the restrictions which

are built into the rules could be relaxed. In the manual system many rules were

established to simplify the red player's work. With the automation of the red player,

that is no longer a consideration. The restrictions on mission package composition

can be relaxed to more accurately reflect reality.

A further recommendation, now that the red player is automated, is to consider

the feasibility of using the same expert system shell to do preliminary analysis of

each day's action by the blue player. This would provide valuable insights into the

blue players' decisions on a daily basis. It would also capture the analysis expertise

of the experienced red players, who are currently doing the analyses of the blue

players' decisions, for use by future red players.
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Appendix A. User's Manual

A.1 Introduction

The knowledge base developed as a result of this thesis was implemented under

the Neuron Data expert system shell Nexpert Object on a Sun 386i minicomputer.

Nexpert Object operates in the X Windows environment. This user's manual is

divided into two parts. The first describes the tables used as input into the knowledge

base and the tables that contain the results of the execution of the knowledge base.

The second section explains how to run the knowledge base.

A.2 Table Format

The knowledge base for the automated red player retrieves information from

flat tables in what is called the NXPDB (Nexpert database) format. Nexpert Object

requires that the tables in the NXPDB format follow very stringent rules. The tables

must be stored in files with an "NXP" extension and the file names must exactly

match the names used in the knowledge base. The output tables are in the same

format as the tables used for input and can be examined through the use of an editor,

e.g., vi or ed.

An example of a table used by the knowledge base is shown below.

index! abid! status!

11 651 .751
21 881 1.001
31 401 .501
41 741 0.00!
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The first line of the table contains the headers separated by vertical bars. Each

field including the headers must end with a vertical bar "I" and the second line of

the table between the headers and the data as well as the last line of the table must

consist only of asterisks with no vertical bars and end in the same column as the last

vertical bar in the header line. The number of spaces allocated to the headers or the

data field, whichever is longer, determines the number of spaces Nexpert allocates

to each field. The first field in each table must bc an index field which contains a

unique index for each record. The third though the next to the last lines contain the

data. Each field must end with a vertical bar and the vertical bars must precisely

line up with the corresponding vertical bars in the headers. No extra spaces or other

characters are permitted after the last data field in a line. The output tables will be

in the same format as the input tables.

The tables described above may either be built by a database query language,

e.g., SQL, or manually. Regardless of how they are originally constructed, they may

be manually modified at any time. The first record in a table, the first data line,

will be accessed first and the other records will be accessed sequentially afterwards.

For that reason it is important to place the higher priority targets and aircraft at

the top of the table. If changes are made after the tables are built, the position of

the new or changed record in the table will determine when it is processed.

A.3 Running the Knowledge Base

The knowledge base is run under Neuron Data's expert system shell Nexpert

Object. It can be run on any computer system which can run Nexpert Object. The

automated red player was developed and tested on a Sun 386i minicomputer. The

knowledge base and the tables it uses must be in the same directory on the computer.

The user should move to the directory which contains the knowledge base and enter

Nexpert Object from there.
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The procedure to run the automated red player are given here in a step by

step format. A basic understanding of Nexpert Object is assumed. Once Nexpert

Object is running, bring up the expert menu by clicking on the expert icon, the

left middle icon in the Nexpert window. Load the knowledge base by selecting the

"Load Knowledge Base" command in the expert menu and selecting "autored. tkb"

when the knowledge base selection menu appears. After the knowledge base has

been loaded, the various windows involved with the loading process will disappear.

Next, select the "Restart Session" in the system menu to reinitialize all variables and

objects in the knowledge base. Then select "Suggest..." from the system menu; a

new window will open. Select "autored.tkb" in the new window; it will then appear

under the heading "Suggest Keep". Use the mouse to click on "Ok & Knowcess";

this will start the processing of the automated red player. At this point a new

window, the Session Window, will open and show some short comments abcut the

condition of the run. When the execution is complete, the Session Window will

display "End of Session".
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Appendix B. Rule-base Structure Overview

This appendix contains a brief overview of the structure of the prototype rule-

base for the automated red player in a series of figures. The top level overview,

Figure 8, shows the structure of the rule-base presented in the following appendices.

The ATAF box represents the top level controller which activates the tasks in the

proper sequence. The boxes below it represent the various tasks in the rule-base.

Figure 9 siows the structure of the long range offensive counter air rule-base in

the prototype. Yhe boxes under the IrMapping box represent the various hypotheses

or goals that must he met to continue processing the packaging task. The processing

of the goals starts at the left and moves to the right but certain conditions may cause

the rule-base to backtrack and return to a goal which had been processed previously.

The defense suppression task structure is shown in Figure 10. It. is a very

simple, straigh~iorward process of selecting the aircraft from the tables with few

restrictions.

Since all three reconnaissance tasks are structured alike only Figure 11 is pre-

sented showing the structure of all three tasks. It is essentially the same structure

ds the long range OCA portion.
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Figure 8. ATAF Top L~evel Structure
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Figure 9. Long Range OCA Structure
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Figure 10. Defense Suppression Task Structure
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Figure 11. Reconnaissance Tasks Structure
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Appendix C. Rules

C.I Introduction

This appendix contains the rule-base for the automated red player. The rules

are presented in the format Nexpert Object outputs them when requested to "Write

to File" in the rule editor.

The rules are presented in sections within the rule-base. Variable names and

hypotheses belonging to the different tasks can be identified by abbreviations con-

tained in the names. Variables and hypotheses pertaining to the long range offensive

counter air task contain "lr" or "Iroca." Those used in the defense suppression task

contain "dsup." The recconnaisance task items contain "reel," "rec2," "rec3,"

"reccel" "recce2," or "recce3,"

The conditions and actions are the same as described in Chapter 4. The

hypothesis of a rule can be considered to be the goal of the rule and several rules

may have the same hypothesis. The inference category determines the order of

execution among rules with the same hypotheses; it is set to one (1) as the default.

The name is optional as are the comments.

C.2 The Automated Red Player Rul-base

CONDITIONS :
lame GetlrPackaSe. Hypo GetlrPackage. Hypo
Name dsup.issions dsup-missions
Name GetreciPackage. Hypo GetreclPackage -Hypo
Name rec2GetPackage. Hypo rec2GetPackag. Hypo
Name Getrec3Package. Hypo Getrec3Package. Hypo

HYPOTHESIS ataf Hypo
INFERENCE CATEGORY I

WAoE :
Comments : ATAF automated red player prototype by Karl Kabanek



CONDITIONS:
Retrieve Odsupac- amp"

OTYE.-NZPDB;@FILL-AJDD;UAME=-" obj '!inidex' ";CRTE I dsupac i;
UPROPStyp. qaty;WIELD="typn.".'qty;

Name C Idsupacl>.addprop <Idsupac I>.-addprop
> LENGTH(dlusacl>) 0

111POTNESIS dsup..issions
ACTIONS

Write mdsupms amp
RM-NPB FI- NM= INS- I! index(1O)!" ; WROPS-type ,qrity;
GPIELS-"type(1O)" ,"qnty(1O)";UATW=<lmacl>;

Write "dsup-.2- Wmp
*TPENZPDB;4FILL-NEV;EAU=" 'ACR2 I index(1O) I ";WROPStype~qnty;
EIELDS="-type(iO)' ,qnty(10);@ATOE5=clacr I>;

INFERENCE CATEGORY
WAKE :Top..levol-dsup

CONDITIONS:
> dsiuty 0

Name dspgloba3L.qnty/sortszesortsz dspg31oba1 -sortqaty
Nm dspt)oba1.qaty-dspglobal-sortqaty dspglobal-rair
< dspglobaLsortqnty-sipqnty 0

IYPOTIESIS dsupac..comit
ACTIONS:

Do dsupqaty-ftftlobal-sortqaty dsupqty
DO IDSPWKEKI imdex.1 IDSPVNEKI -index

CreateObjec 'MS-. \ IDSPWHEI inadex\ lusac
Do dspglobal.type 'MK...-MIDSPKE I. inidex\.type
Do dspglobal sortqnty 'US.'\ IDSPIU I -indez\.qnty

DO dspgloba3L.radr dspgloba3L.qaty
Create~bjec 'ACRI\IDSPVflEXI -ivdexX lacri
DO dspglobal .type 'ACR.. I\ I DSPWKEKI. index\ - type
Do dspg]Lobal. qnty '1Ad.. ' I DSPVKEKlI - indexV qnty

INFERENCE CATEGORY so
NAME :select.dsupac..2



CONDITIONS
> dsupqnty 0

Nizme dspglobal qxty/sortsz*sortsz dspgjlobal. sortqnty
Name d3pgloba. qnty-dspglobal eortqnty dspglobal rmdr

>= dspglobal.sortqnty-dsupqnty 0
HYPOTHLSIS dsupac-c.ommit
ACTIONS:

Do dspgil^ ...sortqnty-dsupqnty+dspglobal.rmdr dspglobal.qnty
Do IDSPWMEMI .index+l IDSPWMEMI .index
CreateObjec 'MSI\ IDSPWMEHI index\ Imsac I
Do dsipglobaJ..type 'HS...\IDSPWMEMI .index\.type
Do dsupquty 'HS-J\IDSPWMEHI .index\.qnty
Do .dsupqnty
Create~bjec 'ACRJ\ IDSPWMEHI index\ I acri
Do dspglobal.type 'ACR-..\IDSPWMEMI index\.type
Do dspglobal.qnty 'ACR-J\IDSPWMEMI index\.qnty

INFERENCE CATEGORY 100
NAME :select.dsupac-..

CONDITIONS:
- dsupqnty 0

NotEqual dspglobal.type 'ACR..\ IDSPWMEMI indax\.type
HYPOTHESIS dsupac..ccmmit
ACTIONS:

Do IDSPWMEHI .index+l IDSPWLI.index
CreateObjec 'ACR-'\lDSPWMEM I. index\ I acri
Do dspglobal.type 'ACR. \ IDSPWHEHI index\.typG
Do dspglobel.qzty 'ACt...\ DSPtUHEMt index\.qnty

INF~ERENCE COTEGOUtV 200
NAME :select-.dsupac.0
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CONDITIONS:
- LRWMEM.ecmtot 0
- curlrMap.actot 0

HYPOTHESIS : Get-~lrECW.ac.Hypo
ACTIONS:

Do LRWHEM. ecmindx+i LRWMEH. ecmindx
CreateObj ec '1rECM-'\LRWMEH. ecmindx\ I irEC~ac I
Do LRWMEH. ecmtyp '1rECM.. \LRWMEH. ecmindx\. ecmtyp
Do LRWMEM. ecmtot '1rECM-2\LRWMEH ecmind\. ecmtot
Retrieve "Irecm.nxp i

QTYPE=NXPDB ; SLOTS=LRWMEH. ecmtyp ,LRWMEM. ecmtot ;QFIELDS='type" ,"qnty";

OCURSOR=LRWMEH. ecmCurs or;
Do LRWMEH.ecmtyp curlrMap.ecmtyp

INFERENCE CATEGORY so
NAME:

Comments :Out of ECM ac and strike ac

CONDITIONS:
Is LRWMEM.ecmtyp UNKNOWN

HYPOTHESIS Get-l.rECM.ac.Hypo
ACTIONS:

Retrieve "llrecm.nxp"
QTYPE=NXPDB; ISLOTS=LRWHEM. ecmtyp ,LRWHEM ecmtot; @FIELDS='Itype" , "qnty If

OCURSOR=LRWMEM. ecmCurs or;
Do LRWMEH.ecmtyp curlrMap.ecmtyp

INFERENCE CATEGORY 150S
NAME :Start-lrECM-table.use

Comments :Get the first entry in the ecm table
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CONDIIONS LRWMEM.ecmtot 0

<> cui-lrMap.actot 0
HYPOTHESIS Get..lrECM-ac.Hypo
ACTIONS:

Do LRWMEH. ecmindx+1 LRWMEM. ecmindx
Createabj ec 'lrECH...\LRWMEM ecmindx\ I lrECMac I
Do LRWMEH. ecmtyp 'lrECHJI\LRWMEM. ecmindx\. ecmtyp
Do LRWMEH. ecmtot 'lrECM-I\LRWMEH. ecmindx\. ecmtot
Do TRUE curlrMap.doAssign
Retrieve 11lrecm.nxp"

OTYPEr.NXPDB ;QSLOTS=LRWMEN ecmtyp ,LRWMEM. ecmtot ; FIELDS=&'typell" y"
OCURSOR=LRWMEM. ecmCurs or;

Do LRWHM.ecmtyp curlrMap.ecmtyp
INFERENCE CATEGORY : 75

NAME :Retrieve-.ecm-ac-from-table
Comments :This gets the next entry in the ecm table when the previous
antry run out of ac.

CONDITIONS:
> LRWMEM.ecmtot 0

HYPOTHESIS Get-.lrECM-ac.Hypo
INFERENCE CATEGORY : 100

NAME :Get-.ecm-.ac-.from-saL e-entr-
Comments :This continues , .a the same type of ecm ac as before

CONDITIONS:
Name Get-.lrECM..needed. Hypo Get-.lrECH..needed .Hypo

>= LRWMEM. ecmtot-LRWMEH. ecmneeded 0
HYPOTHESIS Get..lrECM-msnsz.Hypo
ACTIONS:

Do LRWME.ecmneeded LRWMEM.ecmmsnsz
INFERENCE CATEGORY : 200

NAME :Sufficient-lrECM-msnsz
Comments :Sufficient ECM ac for this mission
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CONDITIONS
Name Get-rECM-needed.Hypo GetlrECM-needed.Hypo

< LRWMEM.ecmtot-LRWMEM.ecmneeded 0
HYPOTHESIS GetlrECMmsnsz.Hypo

ACTIONS :
Do 0 LRWMEM.msnsz

Do 0 LRWMEM.ecmmsnsz

INFERENCE CATEGORY 150

NAME :
Comments t No more ECK ac available of this type

CONDITIONS -
> LRWMEM.msnsz 0

HYPOTHESIS GetIrECM-needed.Hypo

ACTIONS :
Do 1 LRWMEM.ecmneeded

INFERENCE CATEGORY : 100
NAME , StandardlrECMmsnsz

Comments : ECK needed for regular mission

CONDITIONS :
<= LRWMEM.wsnsz 0

HYPOTHES Get.lrECMneeded.Hypo

ACTIONS
Do 0 LRWMEM.ecmneeded

INFERENCE CATEGORY : 50
NAME : NonmissionlrECM.msnsz

Comments : No ecm ac for a non-mission.

CONDITIONS ;
<> lrHold.target 0
Name lrHold.target LRWMEM.curTarget
Name lrHold.status LRWMEM.curstatus

HYPOTHESIS Getlrtarget.Hypo

ACTIONS :
Reset IrHold.target
Reset lrHold.status

INFERENCE CATEGORY 25
NAME
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CONDITIONS
- lrHold.target 0

Retrieve "lrtgt .nxp"
*TYPE=NXPDB ;CSLOTS=LRWMEH curTarget ,LRWMEM. curstatus;
*DFJELDS="abid" ,"status"; QCURSOR=RWMEM targCursor;

HYPOTHESIS : Get-.lrtarget.Hypo
]iNFERENCE CATEGORY 100

NAME : ind..the-target

CONDITIONS
Retrieve "l1rac nxp"

QTYPE=NXPDB ; FILL=ADD; QNAME=" 'AC.' 'mdx!"; QCREATE= I rSupply I;
OPI OPS~actyp,actot, didg ,didb, didp ,n,dinp, diub;

Name <I irSupplyI> .dolrMapping <I irSupplyI>. doirMapping
> LENGTH(<IlrAssignments I>) 0

HYPOTHESiS GetlrPackage.Hypo
ACTIONS:

Write "llrms.nxp"
QTYPE=NXPDB;QFILL=NEW; @NAME=" 'Assign.' !IndxC8)!"
*PROPS=actyp,actot,tgtl,sortl,tgt2,sort2,tgt3,sort3,tgt4,sort4,

tgtS ,sortS, ecmtyp,ecmtot;
OFIELDS="actypC 10)", " 1qnty (8)" 1,"#tgt1 C7)" 1, 1sortl (S) ", "1tgt2 (7)"1,"1sort2 (6)"

"ltgt3C7)"1,"1sort3C(5)"1,"'tgt4C7) I,"1sort45) ",'tgtS(7)"1,"lsort5(5)"

"ecmtyp(7)","ecmtotC7)";QATOMS=<IlrAssignments I>;
Writ4 "llrac..2.nxp" QTYPE=NXPDB;QFILL=NEW;0NAME-" 'AC_ '!Indx(8)!";

QPAtOPS~actyp, actot ,didg, didp, didb ,ding, dinp ,dinb;
QFJ1ELDS="actypC 10)", 1"qnty (8) ", "didg(S)" 1, "1didps) " , "didb(5)"

"ding(5)"1,"dinp(5)","dinb(5)";OATOMS=<IlrSupplyI>;
Do LRWMEN. ecmindx+1 LUWNEN. ecmindx
CreateObj ec 'lrECM- \LRWMEM. ecmindx\ I irEC~ac I
Do LRWMEM. ecmtyp 'irECI ' \LRWMEH. ecmindx\.ecmtyp
Do LRWMEM. ecmtot 'lrECML'\LRWMEH. scmindx\. ecmtot
Do irECM table.Hyno lrECN..table.Hypo
Write "llrecm-.2.nxp" CTYPE=NXPDB;QFILL=NEW;QNAME&' 'lrECM- !idx!";

OPROPS~ecmtyp, ecmtot ; FIELDS=Itype", "qnty" ; ATOHS=< I rEC~ac I>;
INFERENCE CATEGORY 1

NAME Top..Level-Package-.Contrcl
Comments : This rule represents the top level control structure:
Build the table of planes to be assigned. Assign planes (map them on)
to available targets. If any assignments have been made, update the
database tables.
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CONDITIONS
Retrieve "reclac .nxp"

'OTYPENXPDB;OFILL=ADD; QNAME="1 'AC_'I! Indx ! ";CCREATE= IreclSupply 1;
QPROPS=actyp actot ; FIELDS=Iactyp" ,"qnty";

Name <IreclSupplyI> .doreclMapping <IreciSupplyl >.doreclMapping
> LENGTHC<IreclAssignmentsl>) 0

HYPOTHESIS GetreclPackage.Hypo
ACTIONS

Write "recims .nxp"
QTYPE=NXPDB; QFILL=NEW;QNAME=" 'Assign.] £Indx(8)! I
QPROPSactyp,actot,tgtl ,tgt2,tgt3 ,tgt4,tgt5;
OFIELDS="actyp( 10) ", "lqntyC8) ", "1tgtl (7)"1, "Itgt2T) " , "ltgt3 (7)"1,

"Itgt4C7) i, 1tgt5(7) ; QATOMS=< IreciAssignnents I>;
Write "rec2ac .nxp"

QTYPE=NXPDB; QFILL=NEW; @NAME=" 'AC.] I IndxC8)! ";QPROPS~actyp,actot;
QFIELDS="actypC 10)", "qnty (8)"; CATOHS=< IreciSupply I>;

INFERENCE CATEGORY 1
NAME :Top-LevelPackage-ontro.

Comments :This rule represents the top l. j1 control structure: Build
the table of planes to be assigned. Assign planes (map them on) to
available targets. If any assignments have been made, update the
database tables.
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CONDITIONS
Retrieve 1"rec3ac .nvp"
QTYPE=NXPDB;QFILL=ADD;CNANE= 'AC- S mdx' ";QCREATE=Irec3Supply I;
*PROPS~actyp ,actot ; FIELDS=actyp,"qnty"of;

Name <I rec3Supply I>. dorec3Mapping <I rec3SupplyI> .dorec3Mapping
> LENGTHC<rec3ssignmentsl>) 0

HYPOTHESIS Getrec3Package.Hypo
ACTIONS:

Write "rec3ms .nxp"
QTYPE=NXPDB;OFILL=NEW;QNAME=" 'Assign..' 'Indx(8)!"
QPROPSactyp,actot,tgtl ,tgt2,tgt3,tgt4,tgt5;
OFIELDS"actyp(1O)", "qnty8) ",tgt1(7)' , 'Itgt2(7) I, "tgt3C7) I,

stgt4(7)Il,iltgt5(7)I;QATOMS<rec3Assigients I>;
Write "irecacif t. nxp"

*TYPE=NXPDB;0FILL=NEW;QNANE=" 'AC- !IndxC8) !";CPROPS=actyp,actot;
*FIELDS=I"actyp(1O)" , "qnty(8)";CATMS=< Irec3Supply I>;

INFERENCE CATEGORY : I
NAME :'lpLevel-Package..Control

Comments : This rule represents the top level control structure: Build
the table of planes to be assigned. Assign planes (map them on) to
available targets. If any assignments have been made, update the
database tables.
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CONDITIONS
>= LRWMEM.curstatus .625
< LRWMEM.curstatus .875
Name IAX(LRWMEM.didg,0.7) LRWMEM.effsrt
Name CEIL(25/LRWEM.effsrt) LRWMEM.acneeded

HYPOTHESIS lrACneeded.Hypo
INFERENCE CATEGORY 75

NAME : FindAC-needed_75
Comments : This rule determines the mission size needed for a
target at 75

CONDITIONS :
>= LRWMEN.curstatus .375
< LRWMEM.curstatus .625

Name MAX (LRWMEM.didg,0.7) LRWMEM.effsrt
Name CEIL(15/LRWMEM.effsrt) LRWMEM.acneeded

HYPOTHESIS lrACneeded.Hypo
INFERENCE CATEGORY 50

NAME : FindAC-needed_50
Comments : This rule find the mission size needed for a
target with a status of 50

CONDITIONS :
> LRWMEM.curstatus 0
< LRWMEM.curstatus .375
Name MAX(LRWMEM.didg,O.7) LRWMEN.effsrt
Name CEIL(5/LRWMEM.effsrt) LRWMEM.acneeded

HYPOTHESIS lrACneeded.Hypo
INFERENCE CATEGORY 25

NAME : FindAC-needed_25
Comments : This rule determines the mission size needed for

targets with a status of 25

CONDITIONS :
>= LRWEM.curstatus .875
Name MAX(LRWMEM.didg,0.7) LRWMEM.effsrt
Name CEIL(35/LRWMEM.effsrt) LRWMEM.acneeded

HYPOTHESIS : irACneeded.Hypo
INFERENCE CATEGORY 100

NAME : FindAC-needed_100
Comments : This rule determines the mission size needed for
targets with a status of 100
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CONDITIONS
> LRWMEM.msnsz 0

Islot curlrMap.tgts KNOWN
Name LRWMEN. curTarget curirMap. tgtS
Name curir~ap. actot+LRWMEN msnsz curir~ap .actot

Name LRWMEM .msnsz curir~ap. sortS
Name curirMap. ecmtot+LIMM. ecmzsnsz curirMap. ecmtot
Name TRUE curlrMap.doAssigu

HYPOTHESIS lrAssignrarget.Hypo
ACTIONS:

Do TRUE LRWMEM.retf lag
INFERENCE CATEGORY 60

NAME :Target-..Assignment

CONDITIONS:
> LRWMEM.msnsz 0

IsNot curlr~ap.tgtl KNOWN
Name LRWMEM. curTarget curir~ap. tgtl
Name curir~ap. actot+LRWME .msnsz curir~ap. actot
Name LRWMEM .msnsz curirMap. sort 1
Name curirMap. ecatot+LRWMEM. ecmmsnsz curir~ap. ecmtot

HYPOTHESIS lrAssignTarget.Hypo
ACTIONS:

Do FALSE LRWNEM.retf lag
INFERENCE CATEGORY 100

NAME :Target-.Assigrnent
Comments :If the first target is being assigned, copy the
target value and update the aircraft total.

CONDITIONS:
> LRWMEN.msnsz 0

IsNot curlr~ap.tgt3 KNOWN
Name LRWME . curTarget curlr~ap .tgt3
Name curirMap. actot+LRWMEM .msnsz curir~ap. actot
Name LRWMEN.msnsz curlrMap.sort3
Name curirflap. ecmtot+LRWNEN. ecmmsnsz curirMap. ecmtot

HYPOTHESIS lrAssignTarget.liypo
INFERENCE CATEGORY 80

NAME :Target-.Assignment
Comments :If a third target is being assigned, copy the target
value and update the aircraft total.
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CONDITIONS
> LRWMEM.msnsz 0
Islot curlrMap.tgt4 KNOWN
Name LRWMEM. curTarget curlrMap. tgt4
Name curlrMap. actot+LRMEM .msnsz curlrMap. actot
Name LRWMEM.msnsz curlrMap.sort4
Name curlrMap -ecmatot+LRWMEM. ecmmsnsz curlrMap. ecmtot

HYPOTHESIS lrAssignTarget.Hypo
INFERENCE CATEGORY 70

NAME : Target-Assignment
Comments : If a fourth target is being assigned, copy the target
value and update the aircraft total.

CONDITIONS :
> LRWMEM.msnsz 0
IsNot curlrMap.tgt2 KNOWN
Name LRWMEN. curTarget curlr~ap. tgt2
Name curlrMap. actot+LRMEM .msnsz curlrMap .actot

Name LRWMEM.msnsz curlrMap.sort2
Name curlrMap. ecmtot+LRWMEM. ecmmsnsz curlrHap. ecmtot

HYPOTHESIS lrAssignTarget.Hypo
INFERENCE CATEGORY 90

NAME : Target-Assignment
Comments : If a second target is being assigned, copy the target
value and update the aircraft total.

CONDITIONS :
= LRWMEM.msnsz 0

- lrHold.target 0
IsNot curlrMap.tgt5 KNOWN
Name LRWMEM. curTarget lrHold. target
Name LRWMEM. curstatus lrHold.status
Name 0 curlrMap.tgtS
%ame 0 curlrMap.sorts

HYPOTHESIS lrAssignTarget.Hypo
ACTIONS :

Do TRUE LRWMEM.retflag
INFERENCE CATEGORY 57

NAME : TargetS-assignment
Comments : This rule fills the target and sortie fields with Os when

there are no ac left.
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CONDITIONS:
T LRWMEM.msnsz 0

<> lrHold.target 0

Islot curlrMap.tgt5 KNOWN
Name 0 curlrMap.tgt5
Name 0 curlrMap.sorts

HYPOTHESIS IrAssignTarget.Hypo
ACTIONS :

Do TRUE LRWfEN.retflag
INFERENCE CATEGORY 53

NAME : Target_5_assignment
Comments : This rule fills the sortie and target fields with Os when
there are no more ac

CONDITIONS :
= LRWEM.msnsz 0
<> lrHold.target 0

IsNot curlrMaptgt4 KNOWN
Name 0 curlrMap tgt4
Name 0 curlr~ap, sort4

HYPOTHESIS : rAssignTarget. Hypo
INFERENCE CATEGORY 63

NAME : Target_4_assignment
Comments : This rule fills the sortier and target fields with Os
when there are no more ac.

CONDITIONS :

- LRWMEM.msnsz 0
= lrHold.target 0
IsNot curlrMap.tgt4 KNOWN
Name LRWHEM. curTarget lrHold. target
Name LRMEM.curstatus IrHold.status
Name 0 curlrMap.tgt4
Name 0 curlrMap.sort4

HYPOTHESIS lrAssignTarget.Hypo
INFERENCE CATEGORY 67

NAME : Target_4_assignment
Comments : This rule fills the target and sortie fields with Os
when there are no ac left
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CONDITIONS
- LRWMEM.snsz 0
<> lrHold.target 0
Islot curlrMaptgt3 KNOWN
Name 0 curlrMap.tgt3
Name 0 curlrMap.sort3

HYPOTHESIS irAssignTarget. Hypo
INFERENCE CATEGORY 73

NAME : Target_3_assignment
Comments : This rule fills the target and sortie fields with Os when
there are no more ac.

CONDITIONS :
- LRWMEM.msnsz 0

- irHold.target 0
IsNot curlrMap.tgt3 KNOWN
Name LRWMEM. curTarget IrHold.target
Name LRVMEM.curstatus irHold.status
Name 0 curlrMap. tgt3
Name 0 curlrMap.sort3

HYPOTHESIS irAssignTarget. Hypo
INFERENCE CATEGORY : 77

NAME , Target_3_assignment
Comments : This fills the target and sortie fields with Os when
there are no ac left

CONDITIONS :
= LRWNMEM.msnsz 0

<> lrHold.target 0
IsNot curlrMap.tgt2 KNOWN
Name 0 curlrMap.tgt2
Name 0 curlrMapsort2

HYPOTHESIS lrAssignTarget.Hypo
INFERENCE CATEGORY 83

NAME : Target_2_assignment
Comments : This rule fills the sortie and target fields with Os when

there are no more ac.
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CONDITIONS
= LRWHEM.msnsz 0
= lrHold.target 0
IsNot curlrMap.tgt2 KNOWN
Name LREN. curTarget IrHold. target
Name LRUWEM. curstatus IrHold. status
Name 0 curlrMap. tgt2
Name 0 curlrMap.sort2

HYPOTHESIS IrAssignTarget. Hypo
INFERENCE CATEGORY 87

NAME : Target_2_assignuent
Comments : This rule fills the target abd sortie fields with Os when
there are no more ac.

CONDITIONS :
= LRWMEM.msnsz 0

<> lrHold.target 0
IsNot curlrMap.tgtl KNOWN
Name 0 curlrMap.tgtl
Name 0 curlrMap.sortl

HYPOTHESIS IrAssignTarget.Hypo
ACTIONS :,

Do FALSE LRWMEt.retflag
INFERENCE CATEGORY 93

NAME : Target-l-assignment
Comments : This rule fills the sortie and target fields with Os when
there are no more ac

CONDITIONS
- LRWMEM.msnsz 0

= lrHold.target 0
IsNot curlrMap.tgtl KNOWN

HYPOTHESIS lrAssignTarget. Hypo
ACTIONS

Do LRWMEM.curTarget lrHold.target

Do LRWMEM.curstatus IrHold.status
Do 0 LRWMEM.curTarget
Do 0 curlrMap.sortl
Do FALSE LRWNEM.retflag

INFERENCE CATEGORY 97

NAME : Null-target_1
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CONDITIONS
LRWME(. ecmCursor -1

Retrieve "lrecm.nxp" OTYPE=NXPDB ;QSLOTS=-LRWNEM -ecatyp ,LlIEM.ecutot;
OFIELDS"type", "qnty; CURSOR=LRWMlE. ecaCirsor;

LRWME.ecxCu-rsor -1
HYPOTHESIS 1rECW.table . ypo
ACTIONS:

Do LRVNEM. ecuindx+1 LRWNEK. ecnindi
CreateObj ec 'irECNI'\LRWIE. ecmindx\ I irECtac I
Do LRVMEM. ecxtyp 'irECM-. \LRWflEN. ecmindx\.-ecxtyp
Do LRWMEM. ecxtot 'irECIL' \LRWHEN. ecmindx\ -ecxtot

Do lrECW.table.typo irECK-table . ypo
Reset lrECN~table . ypo

INFERENCE CATEGORY I
NAME:

CONDITIONS
Is LRWflIM.targCursor KNOWN

- LRWEM.targCursor -1
so <I irSupply I>.Processed
Name TRUE <I JrSupply I>-doirftappiug

HYPOTHESIS : rFinalCheck-Hypo
INFERENCE CATEGORY:

NAME : Stop..Assigmentjxtappings
Comments : If LRWE-targCursor is erual to -1 then the end of the
table has been reached and there are no more targets to be assigned-

CONDITIONS
Reset irFinaCheck - ypo
Name lrFina3Check .Iypo irFinaCheck - ypo

> ~curlrffapactot 0
Nafte izWrU curlr~ap~doAssign

HYPOTHESIS : lrMapping.Hypo
INFERENCE CATEGORY 50s

NAME :Stop..Assignment-Loop
Comments : Since lr~apping.Hypo will not be reset, this rule will
always terminate the loop.- It is only evaluated when all possible
assignments from the 'AC-XX' object have been done. it 'curirtap' is
partially filled it triggers creation of a new assignment objec



CONDITIONS
> LRWMEM.actot 3

Name Get-.lrtarget.Hypo Get-I.rtarget ilypo
<> LRWMEM.targCursor -1

Name lr~ission-.size.Hypo lrMission-.size.Hypo
Reset Get.lrECM-ac. Hypo
Name Get-IrEC..ac.Hypo Get-.lrECM-ac.Hypo

<> LRWMEH.ecmCursor -1
Name Get-.rEC..msnsz.Hypo Get-irECH-msusz.Hypo
Name lrAssignTarget.Hypo lrAssignTarget .Hypo
Name LRWHEM. actot-LRWME .msnsz LRWMEM. actcot
Name LRWMEH. ecmtot-LRWHEM. ecmmsnsz LRWMEH. ecmtot

HYPOTHESIS lrMapping.Hypo
ACTIONS:

Reset lrMapping. Hypo
Reset lr~ission-size .Hypo
Reset lrACneeded.Hypo,
Reset Get-rECM-.msnsz .Hypo

INFERENCE CATEGORY : 100
NAME :Define-.Assignment-.Loop

Comments -,This rule will loop until there are no available planes
from the current 'AC-.XX' object.

CONDITIONS:
Name lrACneeded .Hypo lrACneeded .Hypo

<> LRWHEH.targCursor -1
< LRWMEH. act ot-O.5*LRWMEM. acne eded 0
< ~LRWMPt. actot 4

HYPOTHESIS lr~ission-size.Hypo
ACTIONS:

Do 0 LRWMEM.msnsz
INFERENCE CATEGORY : 150

NAME :Determine-.themission-size.yhen-there-are-essentially-o-.a:...left
Comments fThis rule sets the mission size to 0 when there are too
few ac left to use and all.ow the next type of ac to be used.
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CONDITIONS
Name lrACneeded.Hypo lrACneeded.Hypo
<> LRWMEM.targCursor -1
< LRWMEM.actot-O.5*LRWMEM.acneeded 0
>= LRWMEM.actot 4

HYPOTHESIS lrMission-size.Hypo
ACTIONS :

Do LRWMEM.actot LRWMEM.msnsz
INFERENCE CATEGORY : 175

NAME : Determine.mission-size-when-there-are-minimal-ac
Comments f This rule determines the mission size when there are few
ac of a particular type left.

CONDITIONS :
Name lrACneeded.Hypo lrACneeded.Hypo
>= LRWMEM.actot-LRWMEM.ccneeded 0

HYPOTHESIS lrMission-size.Hypo
ACTIONS :

DO LRWMEM.acneeded LRWMEM.msnsz
INFERENCE CATEGORY 200

NAME : Determine.mission-size-when-there-are-ample-ac
Comments : This rule determines the mission size when there are more

ac available.

CONDITIONS :
Name lrACneeded. Hypo lrACneeded.Hypo
<> LRWMEM.targCursor -1

>= LRWMEM.actot-O.5*LRWMEM.acneeded 0

HYPOTHESIS lrMission-size.Hypo
ACTIONS :

Do LRWMEM.actot LRWMEM.msnsz
INFERENCE CATEGORY : 125

NAME : Determinemission-size-fortarget
Comments - This rule determines the mission size for a target in the
table when the number of available ac is less than the amcunt needed.
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CONDITIONS
Name lrACneeded.Hypo IrACneeded. Hypo

- LRWMEM.targCursor -1
<= LRWMEM.actot-LRWM.acneeded 0

HYPOTHESIS IrMission-.size.Hypo
ACTIONS:

Do LRWMEM.actot LRWMEH.msnsz
INFERENCE CATEGORY : 100

NAME :Determine-mission-.size..for-.last..target
Comments :This rule determines the size of the mission for the last
target in the list when the number of ac left is < or = the
number of ac needed.

CONDITIONS:
IsNot recicur~ap.tgt3 KNOWN
Name RECIWMEM. curTarget reclcurMap.tgt3
Name reclcurMap.actot+3 recicur~ap .actot

HYPOTHESIS : reclAssignTarget.llypo
INFERENCE CATEGORY 80

NAME :Target..Assignment
Comments :If a third target is being assigned, copy the target value
and update the aircraft total.

CONDITIONS:
IsNot reclcurMap.tgt4 KNOWN
Name RECIWMEM. curTarget recicur~ap. tgt4
aame reclcurMap.actot+3 recicur~ap.actot

HYPOTHESIS : reclAssignTarget.Hypo
INFERENCE CATEGORY 70

NAME :rarget-.Assignment
Comments :If a fourth target is being assigned, copy the target va'lue

and update the aircraft total.

CONDITIONS:
IsNot recicurNap.tgtl KNOWN
Name REC1WMEM. curTarget reclcurMap. tgtl
Name reclcur~ap.actot4 3 reclcurMap.actot

HYPOTHESIS : reclAssign'larget .Hypo
INFERENCE CATEGORY 100

NAME :Target-.Assignment
Comments :If the first target is being assigned, copy the target
value and update the aircraft total.
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CONDITIONS
IsNot reclcurMap.tgt2 KNOWN
Name REC1WMEM.curTarget reclcurMap.tgt2
Name reclcurMap.actot+3 recicurMap.actot

HYPOTHESIS reclAssignTarget.Hypo
INFERENCE CATEGORY 90

NAME : Target-Assignment
Comments : If a second target is being assigned, copy the target
value and update te aircraft total.

CONDITIONS :
IsNot recicurMap.tgt5 KNOWN
Name RECIWMEM.curTarget reclcurMap.tgt5
Name recicurMap.actot+3 reclcurMap.actot
Name TRUE recicurMap.doAssign

HYPOTHESIS reciAssignTarget.Hypo
INFERENCE CATEGORY 60

NAME : Target-Assignment

CONDITIONS :
Is RECIWMEM.targCursor KNOWN
= RECIWMEM.targCursor -1
No <IreciSupplyl>.Processed
Name TRUE <IreciSupplyl>.doreciMapping

HYPOTHESIS reciFinalCheck.Hypo
INFERENCE CATEGORY : i

NAME : StopAssignment-recMappings
Comments : If RECIWMEM.targCursor is equal to -1 then the end of the
'reckn' database has been reached and there are no more targets to be
assigned.

CONDITIONS :
Reset recIFinalCheck.Hypo
Name reciFinalCheck.Hypo recIFinalCheck.Hypo

> reclcurMap.actot 0
Name TRUE reclcurMap.doAssign

HYPOTHESIS recIMapping.Hypo
INFERENCE CATEGORY - 50

NAME : StopAssignmentLoop
Comments : Sin.e reclMapping.Hypo will not be reset, this rule will
always terminate the loop, It is only evaluated whe~n all possible
assignments from the 'ACXX' object have been done.
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CONDITIONS :
>= RECiWMEM.actot 3
Retrieve "reckn.nxp" QTYPE=NXPDB;

QSLOTS=RECIWMEM.curTarget;OFIELDS="abid"; CURSOR=RECIWMEM.targCursor;
<> RECiWMEM.targCursor -i
Name reclAssignTarget.Hypo reclAssignTarget.Hypo
Name RECIWMEM.actot-3 RECIWMEM.actot

HYPOTHESIS reclMapping.Hypo
ACTIONS :,

Reset reciMapping.Hypo
INFERENCE CATEGORY : 100

NAME : DefineAssignmentLoop
Comments : This rule will loop until there are less than three
available planes from the current 'ACXX' object. If there are more
than 3, then get the next target and assign 3 planes to it.

CONDITIONS

IsNot rec2curMap.tgtS KNOWN
Name REC2WMEM.curTarget rec2curMap.tgtS
Name rec2curMap.actot+3 rec2curMap.actot
Name TRUE rec2curMap.doAssign

HYPOTHESIS rec2AssignTarget.Hypo
INFERENCE CATEGORY 60

NAME , TargetAssignment
Comments : If the fifth target is being assigned, copy the target
value, update the aircraft count and trigger creation of a
new assignment object.

CONDITIONS :
IsNot rec2curMap.tgt2 KNOWN
Name REC2WMEM.curTarget rec2curMap.tgt2
Name rec2curMap.actot+3 rec2curMap.actot

HYPOTHESIS : rec2AssignTarget.Hypo
INFERENCE CATEGORY 90

NAME TargetAssignment
Comments -, If a second target is being assigned, copy the target value
and update the aircraft total.
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CONDITIONS
IsNot rec2curMap.tgtl KNOWN
Name REC2WMEM. curTarget rec2curMap.tgti
Name rec2curMap. actot+3 rec2curMap. actot

HYPOTHESIS rec2AssignTargot.Hypo
INFERENCE CATEGORY 100

NAME : Target-Assignment
Comments : If the first target is being assigned, copy the target
value and update the aircraft total.

CONDITIONS
IsNot rec2curMap.tgt4 KNOWN
Name REC2WMEM.curTarget rec2curMap.tgt4
Name rec2curMap.actot+3 rec2curMap.actot

HYPOTHESIS rec2AssignTarget.Hypo
INFERENCE CATEGORY f 70

NAME : Target-Assignment
Comments : If a fourth target is being assigned, copy the target
value and update the aircraft total.

CONDITIONS :
IsNot rec2curMap.tgt3 KNOWN
Name REC2WMEM.curTarget rec2curMap.tgt3
Name rec2curMap.actot+3 rec2curMap.actot

HYPOTHESIS rec2AssignTarget.Hypo
INFERENCE CATEGORY 80

NAME - TargetAssignment
Commentp : If a third target is being assigned, copy the target
value aad update the aircraft total.

CONDITIONS :
Is REC2WMEM.targCursor KNOWN
= REC2WMEM.targCursor -1
No <Irec2SupplyI>.Processed
Name TRUE <Irec2SupplyI>.dorec2Mapping

HYPOTHESIS rec2FinalCheck.Hypo
INFERENCE CATEGORY : 1

NAME : StopAssignment-rec2Mappings
Comments : If REC2WMEM.targCursor is equal to -1 then the end of the
'reckn' database has been reached and there are no more targets to
be assigned. Thus we should stop evaluation of any OS metaslots
attached to objects under 'rec2Supply' that have not yet been
triggered,
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CONDITIONS
Retrieve "rec2ac .nxp" QTYPE=NXPDB; QFILL=ADD;

*NAME="'AC.. !Indx! ;QCREATE= Irec2Supply I;@PROPS~actyp,actot;
0FIELDS"actyp","6qnty11;

Name <Irec2Supply1I>.dorec2Mapping <Irec2SupplyI> .dorec2Mapping
> LENGTHC<Irec2Assignmentsl>) 0

HYPOTHESIS rec2GetPackage.Hypo
ACTIONS:

Write "rec2ms nxp" OTYPE=NXPDB; QFILL=NEW;
QNAME=" 'Assign 'Indx(8) S";QPROPS~actyp,actot,tgti ,tgt2,tgt3,tgt4,tgt5;
OFIELDS"actyp(i) ", "qnty(8)" 1,"tgtl (7)" i, "tgt2C7)" 1, "Itgt3(7)"

#1tgt47)" I, "tgtS(7) "; ATOMS= Irec2Assiginerts I>;
Write "rec3ac.nxp" *TYPE=NXPDB;QFILL=NEW;QNAME="'AC-J Indx(8)!";

*PROPSactyp,actot;QFIELDS="lactyp(1O)", "qnty(8)";CATOMS=< Irec2Supply I>;
INFERENCZ CATEGORY : 1

NAME :Top..Level-Package-.Control
Comments :This rule represents the top level control structure: Build
the table of planes to be assigned. Assign planes (map them on) to
available targets. If any assignments have been made, update the
database tables.

CONDITIONS:
Reset rec2FinalCheck .Hypo
Name rec2FinalCheck. Hypo rec2FinalCheck. Hypo

> rec2cur~ap.actot 0
Name TRUE rec2cur~ap.doAssign

HYPOTHESIS rec2Mapping.Hypo
INFERENCE CATEGORY : so

NAME: Stop-Assignment..Loop
Comments :Since rec2Mappia~g.Hypo will not be reset, this rule will
always terminate the loop. It is only evaluated when all possible
assignments from the 'AC-X' object have been donie. If 'rec2curMap'
is partially filled it triggers creation of a new assignment objec



.OND. .JNS
REC2WMEM.actot 6

4e~r.leve "recunkn.nxp" *TYPE=NXPDB;QSLOTS=REC2WMEM.curTarget;
.FIELDS="abid";QCURSOR=REC2WMEM.targCursor;

< REC2WMEM.targCursor -1
Wame rec2AssignTarget.Hypo rec2AssignTarget.Hypo

Aze REC2WMEM.actot-6 REC2WHEM.actot
AYPfo'HrSIS rec2Mapping.Hypo
ACTIONS :

Reset rec2Mapping.Hypo
INFERENCE CATEGORY : 100

NfME . DefineAssignmentLoop
Comments : This rule will loop until there are less than three
available planes from the current 'ACXX' object. If there are more
than 6, then get the next target and assign 6 planes to it.

CONDITIC4S
Islut currec3Map.tgt5 KNOWN
Name REC3WMEM.curTarget currec3Map.tgt5
Name currec3Map.actot+3 currec3Map.actot
Name TRUE currec3Map.doAssign

HYPOTHESIS rec3AssignTarget.Hypo
INFERENCE CATEGORY 60

NAME : Target-Assignment
Comments : If the fifth target is being assigned, copy the target
value, update the aircraft count and trigger creation of a
new assignment object.

CONDITIONS :
IsNot currec3Map.tgt2 KNOWN
Name REC3WMEM.curTarget currec3Map.tgt2
Name currec3Map.actot+3 currec3Map.actot

HYPOTHESIS : rec3AssignTarget.Hypo
INFERENCE CATEGORY 90

NAME : Target-Assignment
Comments : If a second target is being assigned, copy the target value

and update the aircraft total.
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CONDITIONS :
IsNot currec3Map.tgti KNOWN
Name REC3WMEM.curTarget currec3Map.tgtl
Name currec3Map.actot+3 currec3Map.actot

HYPOTHESIS : rec3AssignTarget.Hypo
INFERENCE CATEGORY 100

NAME : Target-Assignment
Comments : If the first target is being assigned, copy the target
value and update the aircraft total.

CONDITIONS :
IsNot currec3Nap.tgt4 KNOWN
Name REC3WHEM.curTarget currec3Map.tgt4
Name currec3Map.actot+3 currec3Map.actot

HYPOTHESIS : rec3AssignTarget.Hypo
INFERENCE CATEGORY 70

NAME : Target-Assignment
Comments : If a fourth target is being assigned, copy the target
value and update the aircraft total.

CONDITIONS :
IsNot currec3Map.tgt3 KNOWN
Name REC3WMEM.curTarget currec3Nap.tgt3
Name currec3Map.actot+3 currec3Map.actot

HYPOTHESIS : rec3AssignTarget.Hypo
INFERENCE CATEGORY 80

NAME : Target-Assignment
Comments : If a third target is being assigned, copy the target
value and update the aircraft tozal.

CONDITIONS '

Is REC3WMEM.targCursor KNOWN
SREC3WMEM.targCursor -1

No <Irec3Supplyl>.Processed
Name TRUE <Irec3SupplyI>.dorec3Mapping

HYPOTHESIS rec3FinalCheck.Hypo
INFERENCE CATEGORY : I

NAME : StopAssignment-rec3Mappings
Comments : If REC3WMEM.targCursor is equal to -1 then the end of
the 'recsusp' database has been reached and there are no more targets
to be assigned. Thus we should stop evaluation of zy OS metaslots
attached to objects under 'rec3Supply' that have not yet
been triggered.
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CONDITIONS
Reset rec3FinalCheck. Hypo

Name rec3FinalCheck. Hypo rec3FinalCheck.Hypo
> currec3Map.actot 0
Name TRUE currec3Map.doAssign

HYPOTHESIS rec3Mapping.Eypo
INFERENCE CATEGORY : 50

NAME : StopAssignmentLoop
Comments : Since rec3Mapping.Hypo will not be reset, this rule will
always terminate the loop. It is only evaluated when all possible
assignments from the 'ACXX' object have been done. If 'currec3Map'
is partially filled it triggers creation of a new assignment objec

CONDITIONS :
>= REC3WMEM.actot 9
Retrieve "recsusp. nxp" QTYPE=NXPDB; QSLOTS=REC3WMEM. curTarget;

QFIELDS="abid" ; QCURSOR=REC3WMEM. targCursor;
<> REC3WMEN.targCursor -1
Name rec3AssignTarget. Hypo rec3AssignTarget. Hypo
Name REC3WMEM. actot-9 REC3WMEM. actot

HYPOTHESIS rec3Mapping.Hypo
ACTIONS :

Reset rec3Mapping. Hypo
INFERENCE CATEGORY : 100

NAME : DefineAssignmentLoop
Comments : This rule will loop until there are less than nine

available planes from the current 'ACXX' object. If there
are more than 9, then get the next targL; and assign 9 planes to it.
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Appendix D. Objects

D.1 Introduction

The objects used in the rule-base are presented in this appendix. Object names

indicate the task they are associated with. Objects containing "lr" or "lrocaare

used in the long range offensive counter air task. Objects containing "dsup" are

used in the defense suppression task. Those containing "rec," "rec2," "rec3,"

"reccel," "recce2," or "recce3," pertain to the recconaisance task.

D.2 The Objects

NAME : ataf
PROPERTIES :

Hypo = (B) Unknown
Used In

Hypothesis of Rule 72

NAME : curlrMap
PROPERTIES :

actc = (I) Unknown
NAME : curlrMap.actot

INFERENCE CATEGORY 1

INHERITANCE CATEGORY I

INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY Breadth first
ORDER OF SOURCES

RunTimeValu 0
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IF CHANGE DO:
Used In :

LHS or RHS in Rule 80 (Occurrences: 1)
LHS or RHS in Rule Retrieve-ecmac-from-table(#78) (Occurrences: i)
LHS or RHS in Rule Target-Assigmnent(#98) (Occurrences: 2)
LHS or RHS in Rule TargetAssignment(#97) (Occurrences: 2)
LHS or RHS in Rule TargetAssignment(#96) (Occurrences: 2)
LHS or RHS in Rule TargetPssignment(#95) (Occurrences: 2)
LHS or RHS in Rule T:get-Assigument(#94) (Occurrences: 2)
LHS or RHS in Rule StopAssignmentLoop(#111) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LBS or RBS in Rule TopLevel-PackageControl(888) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 3)
LHS or RBS in Rule TopLevelPackageControl(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences. 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 2)

Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 2)

Member Order of Sources of reclSupply.doreclMapping
(Occurrences: 2)

Member Order of Sourct- of irSupply.dolrMapping (Occurrences: 2)



actyp (S) Unknown

Used Yn :

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)

Used In :
LHS or REHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)

LHS or RHS in Rule Top-Level-PackageControl(88) (Occurrences: 3)

LHS or ES in Rule TopLevelPackageControl(#89) (Occurrences* 3)

LHS or RHS in Rule Top-LevelPackageControl(132) (Occurrences: 3)

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Memoer If Change Actions of currec3Map.doAssign (Occurrences: 3)

Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)

Member If Change Actions of rec2curMap-doAssign (Occurrences: 2)

Member Order of Sources of rec3Supply.dorec3Mapping

(Occurrences: 1)
Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 1)

Member Order of Sourceslof reclSupply.doreclMapping

(Occurrences: 1)
Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)

doAssign = (B) Unknown

NAME : curlrMap.doAssign
INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : I
SLOT INHERITABILITY : Default
VALUE INHERITABILITY Default
INHERITANCE STPATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

Comments : Create a new assignment object, copy values from 'curlrMap'
into it, and reset the slots of 'curlrMap', it is not necessary to
reset 'curlrMap.actype'

ORDER OF SOURCES
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IF CHANGE DO
Reset curirMap. doAs sign
Do LRWNM-targetndex+1 LRUNEA. :a.-,etIndex
CreateObjec 'Assign-LRWHEM.targetludexz\ -':-Assignmentsl
Do curlr~ap.actyp 'Assig-'\LR~iriH. .argetlndex\..actyp
Do curlr~ap .actot 'Assign-.' \LRVM=-A. targetlndex\. actot
Do curlr~ap. tgtl 'Assign-. \LRVt-n~?.targetindex\ .tgtl
Do curir~ap. sorti 'Assign.'\LRflEY.targetlndex\-sort1
Do cui-lrMap-tgt2 'Assign..'\LRWflE!.targetnde\.tgt2
Do cuzrrap. sort2 'Assign.' \LRVfIEI. targetlndex\ -sort2

Do curirNap. tgt3 'Assign.. \LRWNN. targetlndex\. tgt3
Do curir~ap. sort3 'Assign..'\LRVNE. targetlndex\. sort3
Do curir~ap .tgt4 'Assign...'\LRV MEN .targetludex\ .tgt4

Do curir~ap. sort4 'Assign... \LRM tar-getrLndex\. sort4
Do curlrMap .tgtS 'Ass ign.. \LRVflMEN . targetindex\-.tgt5
Do curirwap. sortS 'Assign..'\LRVMHE.tagetlnde\. sortS
Do curirwap. ecatyp 'As sign...'\'WIM. targetlndex\ -ecmtyp

Do curirNap. ecatot 'Assign..'\LRUNM. tar-getlndex\.-ecatot
Reset curir~ap. ecatot
Reset curlr~ap. actot
Reset curlr~ap-tgtl
Reset curlrffap.tgt2
Reset curlr~ap..tgt3
Reset curir~ap. tgt4
Reset curlr~ap.tgtS
Reset curir~ap. sorti
Reset curir~ap. sort2
Reset curir~ap -sort3

Reset curir~ap .sort4

Reset curir~ap. sor-tS
Used In:

LBS or RES in Rule Retrieve.ec...ac..froa..tabie(878) (Occurrences: 1)
LBS or RES in Rule Target..Assignment(898) (Occurrences: 1)
LES or RHS in Rule Stop..Assigument-Loop(#i-11) (Occurrences: i
Member Ii Change Actions of. curlr~iap. doArsign (Occurren~ces: 1)



ecmtot (I) Unknown
NAME curlrMap.ecmtot

INFERENCE CATEGORY : I
INHERITANCE CATEGORY : I
SLGT INHERITABILITY Default
VALUE INHERITABILITY Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES
RunTimeValu 0

IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#98) (Occurrences: 2)
LHS or RHS in Rule TargetAssignment(#97) (Occurrences: 2)
LHS or RHS in Rule TargetAssignment(#96) (Occurrences: 2)
LHS or RHS in Rule TargetAssignment(#95) (Occurrences: 2)
LHS or RHS in Rule TargetAssignment(#94) (Occurrences: 2)
Member If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In
LHS or RHS in Rule 80 (Occurrences: 1)
LHS or RHS in Rule Retrieve-ecm-ac-from-table(#78) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in Rule 109 (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

ecmtyp = (S) Unknown
Used In :

LHS or RHS in Rule 80 (Occurrences: 1)
LHS or RHS in Rule Start-lrECMtable-use(#77) (Occurrences: i)
LHS or RHS in Rule Retrieveecmacfrom-table(#78) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Used In :
LHS or RHS in Rule 80 (Occurrences: 1)
LHS or RHS in Rule Retrieve_ecmac_-fromtable(#78) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in Rule 109 (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
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sorti = (I) Unknown

NAME curlrMap.sortl
INFERENCE CATEGORY 1
INHERITANCE CATEGORY 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY Class first
INHERITANCE STRATEGY Breadth first
ORDER OF SOURCES

RunTimeValu 0
IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#97) (Occurrences: 1)
LHS or RHS in Rule Target-l-assignment(#107) (Occurrences: 1)
LHS or RHS in Rule Null-target_1(#108) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

sort2 = I) Unknown
NAME : curlrMap.sort2

INFERENCE CATEGORY : I

INHERITANCE CATEGORY : 1
SLOT INHERITABILITY t Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY : Breadth first
ORDER OF SOURCES

RunTimeValu 0

IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#94) (Occurrences: 1)
LHS or RHS in Rule Target_2_assignment(#106) (Occurrences: 1)
LHS or RHS in Rule Target_2_assignment(#105) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrencesf 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
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sort3 = (I) Unknown
NAME curlrMap.sort3

INFERENCE CATEGORY 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY : Breadth first
ORDER OF SOURCES

RunTimeValu 0
IF CHANGE DO
Used In

LES or RHS in Rule TargetAssignment(#96) (Occurrences: 1)
LBS or RHS in Rule Target-3-assignment(#104) (Occurrences: 1)
LES or RHS in Rule Target_3_assignment(#103) (Occurrences: 1)
Member If Change Actions of curlzMap.doAssign (Occurrences: 2)

Used In :
LBS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

sort4 = (I) Unknown
NAME : curlrMap.sort4

INFERENCE CATEGORY : I
INHERITANCE CATEGORY : I
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY : Breadth first
ORDER OF SOURCES

RunTimeValu 0
IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#95) (Occurrences: 1)
LHS or RES in Rule Target_4_assignment(#102) (Occurrences: 1)
LBS or RES in Rule Target_4_assignment(#101) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In :
LBS or RES in Rule TopLevelPackageControl(#87) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
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sort5 = (I) Unknown
NAME : curlrMap.sort5

INFERENCE CATEGORY I
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY Breadth first
ORDER OF SOURCES

RunTimeValu 0
IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#98) (Occurrences: i)
LHS or RHS in Rule Target_5.assignment(#100) (Occurrences: 1)
LHS or RHS in Rule Target_5_assignment(#99) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

status = (F) Unknown
tgtl = I) Unknown

NAME : curlrMap.tgtl
INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALIE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY : Breadth first
ORDER OF SOURCES

RunTimeValu 0



IF CHANGE DO
Used In

LBS or RES in Rule Target-.AssignmentC#97) (occurrences: 2)
LBS or RES in Rule Targetj...assigment(#107) (Occurrences: 2;
LBS or RES in Rule Null-targez-(1O8) (Occurrences: 1)
Member If CThange Actions of curlrMap.doAssign (Occurrences: 2)

Used In:
LBS or RES in Rule Top...Level-Package-Control(#87) (Occurrences: 1)
LES or RES in Rule Top...Level-Package-.Control(#88) (Occurrences: 1)
LBS or RES in Rule Top-Level-Package-Control(W89) (Occurrences: i.)
LBS or RES in Rule Top-Level-Package..Control(#132) (Occurrences: 1)
Member If Change Actions of curlr~ap.doAssign (Occurrences: 1)
Member If Change Actions of curec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occ urr ences: 1)
Member If Change Afltions of rec2curMap.doAssign (0rkcurrences: 2)

tgt2 WI Unknown
NAME curlrMap.tgt2

INFERENCE CATEGORY 1
INHERITANCE CATEGORY : I
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : De~ault
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY :Breadth first
ORDER OF SOURCES

RunTimeValu 0
IF CHANGE DO
Used In:

LBS or RES in Rule TLarget-.Assignment(#94) (Occurrences: 2)
LBS or RHS in Rule Target-.2-.assigment(#106) (Occurrences: 2)
LLS or RES in Rule Target-.2-.assignment(#106) (Occurrences: 2)
Membler If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In
LHS or RES in Rule Top..Level-Package-.Control(#87) (Occurrences: 1)
LBS or RES in Rule Top-.Level-Package-Control(#88) (Occurrences: 1)
LHS or RN S in Rule Top...Level-Package..Control(#89) (Occurrences: 1)
LHS or RBS in Rule Top-LevelPackage-Control(#132) (Occurrences: 1)
MAember if Change Actions of curlrMap.doAssign (Occurrences: 1)
Member Af Change k-tions of currec3Map.d3Assign (Occurrences: 3)
Member If C.Lange Actioros: of reclcurMap.doAssign (Occurrences: 1)
Member If Chaage Actions o! rec2cu-eMnp.dnAssign (Occurrences: 2)



tgt3 = I) Unknown
NAME curlrMap.tgt3

INFERENCE CATEGORY 1
INHERITANCE CATEGORY : 1

SLOT INHERITABILITY Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
IHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY f Breadth first

ORDER OF SOURCES

RunTimeValu 0
IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(996) (Occurrences: 2)
LHS or RHS in Rule Target-3_assignment(#104) (Occurrences: 2)
LHS or RHS in Rule Target_3_assignment(#103) (Occurrences: 2)
Member If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In :
LBS or RHS in Rule TopLevel-PackageControl(#87) (Occurrences: 1)
LBS or RHS in Rule TopLevelPackageControl(888) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RUS in Rule TopLevel_PackageControl(#132) (Occurrences: 1)
Member If Chanre Actions of curlrNap-doAssign (Occurrences: 1)
Member If Changd Actions of curr-ec3Hap.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: i)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgt4 = (I) Unknown
NAME : curlrMap.tgt4

INFERENE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE iNRERITABILITY : Default
INHERITANCE STRATEGY t Default
INHERITANCE STRATEGY : Class first

INHEhITANCE STRATEGY Breadth first

ORDER OF SOURCES

RunTimeValu 0
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IF CHANGE DO

Used In
LBS or RES in Rule TargetAssignment(#95) (Occurrences: 2)
LBS or RHS in Rule Target_4assignment(#102) (Occurrences: 2)
LHS or lHS in Rule Target_4_assignment(#101) (Occurrences: 2)
Me;oer If Change Actions of curlrMap.doAssign (Occurrences: 2)

Used In
LBS or RHS in Rule TopLevel-PackageControl(#87) (Occurrences: 1)
LBS or RKS in Rule Top-LeveliPickageControl(#88) (Occurrences: 1)
LBS or RES in Rule TopLevel-PackageControl(#89) (Occurrences: 1)
LHS or RBS in Rule Top-LevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlr~ap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curNap.doAssign (Occurrences: 2)

tgtS = (I) Unknown

NAME : curlrMap.tgtS

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES
RunTi eValu 0

IF CHANGE DO
Used In :

LHS or RBS in Rule TargetAssignment(998) (Occurrences: 2)
LHS or RHS in Rule Target_5_assignment(#100) (Occurrences. 2)
LHS or RKS in Rule Target_5_assignment(#99) (Occurrences: 2)
Member If Change Actions of curlrMap.doAssign (ccurrences: 2)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(s89) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Aians of currec3Map.doAssign (Occurrences: 3)
Fember If Change Actionr of reclcur~ap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curNap.doAssign (Occurrences: 2)
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NAME : currec3Map

PROPERTIES :

actot = (I) Unknosn

NAME currec3Map.actot

INFERENCE CATEGORY 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY Default

VALUE INHERITABILITY : Default

INHERITANCE STRATEGY : Default

INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES
RunTimeValu 0

IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#139) (Occurrences: 2)

LES or RBS in Rule TargetAssigfment(#138) (Occurrences: 2)

LHS or RHS in Rule TargetAssignment(413
7) (Occurrences: )

LHS or RES in Rule TargetAssig~ment(#136) (Occurrences: 2)

LHS or RBS in Rule TargetAssig uent(#13
5) (Occurrences: 2)

LHS or RHS in Rule StopAssignmfntLoop(#141) (Occurrences: i)

Member If Change Actions of currec3Map.doAssign (Occurrences: 4)

Used In :
LBS or RBS in Rule Top-LevelPackageControl(#8

7) (Occurrences: 3)

LBS or RHS in Rule TopLeel-PackageControl(#88) (Occurrences: 3)

LHS or RBS in Rule TopLevelPackageControl(#8
9 ) (OccurTences: 3)

LHS or RBS in Rule TopLevel-PackageControl(#1
32) (Occurrences: 3)

"ember If Change Act ons of curlrMap.doAssign (Occurrences: I)

Member If Change Act.Lons of currec3Map.doAssign (Occurrences: 3)

Member If Change Actions of reclcurNap.doAssign (Occurrences: 1)

Member If Change *ctions of rjc2curMap.doAssign (Occurrences: 2)

Member Order of Scurces of rec3Supply.dorec3Mapping

(Occurrences: 2)

Member Order of Sotrces of rec2Supply.dorec2Mapping

(Occurrences 2)

Member Order of Sources of reclSupply.doreclMapplng

(Occurrences: 2)

Member Order of Souzces o.' lrSupply.dorMapping (Occurrences: 2)



actyp= (S) Unknown

Used In :

Member If Change Actions of currec3Map-doAssign (Occurrences: 3)

Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 1)

Used In :
LHS or RHS in Pule TopLevelPackageControl(#87) (Occurrences: 3)

LHS or RHS in Rule TopLevelPackageControl(988) (Occurrences: 3)

LBS or RES in Rule TopLevelPackageControl(#89) (Occurrences: 3)

LHS or RHS in Rule TopLevel_Package_Control(#132) (Occurrences: 3)

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Member It Change Actions of currec3Map.doAssign (Occurrences: 3)

Member If Change Actions of reclcur~ap.doAssign (Occurrences: 1)

Member If Change Actions of rec2cur~ap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping

(Occurrences: 1)
Member Order of Sources of rec2Supply.dorec2Napping
(Occurrences: 1)

Member Order of Sources of reclSupply.doreclNapping

(uccurrences: 1)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)
doAssiga = (B) Unknown

NAME : currec3Map.doAssign

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default

VALUE INHERITABILITY : Default

INHERITANCE STRATEGY : Default

INHERITANCE STRATEGY : Class first

IL_--ITANCE STRATEGY : Breadth first

Comments : Create a new assignment object, copy values from

'currec3Map' into it, and reset the slots of 'currec3Map', it is

not necessary to reset 'currec3Map.actype'

ORDER OF SOURCES



IF CHANGE DO
Reset currec3Nap doAssic-u
Do REC3 WMEN.targetludexol REC3WHEN -targetludex

CreateObj cc 'Assign.'\REC3WflEH .targetlndex\ I rec3Assignnents i
Do cuxrec3Nap. actyp 'Assign.'\REC3WHEN. targetlndex\ .actyp

Do currec3Nap. actot 'Assign..'\REC3WHN. targetlndeA .actot
Do currec3ffap.tgtl 'Assign. \REC3WNEN. tarjetlndex\ .tgtl
Do currec3Nap. tgt2 'Assign..' \REC3 WHEN targetlndex\.-tgt2
Do curxec3Nap tgt3 'Assign.. \REC3 WHEN.targetlndex\ .tgt3
Do currec3Nap .tgt4 'Assign..' \REC3 WHEM-targetlnder\ -tgtA

Do curxec3Map. CgtS 'Assign.. \REC3 WHE. targetlndez\ .tgtS
Do REC3WMEM. targetndex+1 REC3WMEN .targetlndex

Create~bj ec 'Assign.. \REC3WKEN. targetlndex\ I rec3Assignments I
Do currec3Hap actyp 'Assign..' \REC3HiI. targetludex\ .actvp

Do currec3ffap.actot 'Assign.'\REC3WMEN. targetlndex\ .actot
Do cerrec3ffap. tgtl 'Assign...\REC3WNE.targetndeA\-tgt1
Do currrec3Nap tgt2 'Assign..'\REC3 WHEN targetlndex\.-tgt2
Do curzec3Nap. tgt3 'Assign.. \REC3 WHEN -targetlndex\ .tgt3

Do carrec3Nap. tgt4 'Assign.. \REC3WHEN. targetlndex\ .tgt4

Do currec3Map. tgtfi 'Assign..'\REC3 WHEN targetlndex\.-tgtfi
Do REC3WMEN. targetndex+1 REC3WMEN. targetlndex
CreateObjec 'Assign-..\REC3WEFJ.targetlndex\ I rec3issignments I
Do currec3Napactyp 'Assign..'\REC3WHME targetnde\.actyp
Do currec3Map. actot 'Assign..'\REC3 WHEN.targetlndex\ .actot

Dr, currec3Nap .tgtl 'Assign..'\REC3WHEN. targetlndex\ .tgtI

Do cuxzec3Nfap .tgt2 'Assi-gn.' \REC3WMNI. targetlndex\ .tgt2

Do currec3Hap .tgt3 'Assign..'\REC3WHEN. targetlndex\ .tgt3

Do currec3Nap. tgt4 'Assign...'\REC3 WHEN.targetlndez\ -tgtl

Do currec3Nap. tgtS 'Assign..'\REC3WHE. targetlndex\ - tgt5
Reset currec3Nap .actot

Reset currec3Nap. tgt 1
Reset cuxrrec3Nap. tgt2
Reset currec3Nap. tgt3
Reset currec3Nap .tgt4

Reset currec3Nap -tgtS

Used In:
LHS or RHS in Rule Target.Assignment(8139) (Occurrences: 1)
LKS or RHS in Rule Stop..Assignment..Loop(#141) (Occurrencesf 1)
Memiber If Change Actions of currec3flap.doAssign (Occurrences: 1)



tgtl = (I) Unknown
NAME :currec3Nap.tgtl

INFERENCE CATEGORY
INHERITANCE CATEGORY 1
SLOT INHERITABILITY Default
VALUE INHERITABILITY :Default
INHERITANCE STRATEGY :Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY :Breadth first

ORDER 0OF SOURCES
RunTirieValu 0

IF CHAFGF DO
Used T:

LBS or UHS in Rule Target. Assignment(2137) (Occurrences: 2)
Menber If Change Actions of currec3Map.doAssign (Occurrences: 4)

Used In:
LES or RKS in Rule Top-Level-Package-Control(187) (Occ urr ences: 1)
LBS or RES in Rule Tzop..Level-PackageControl-(388) (Occurrences: 1)
LBS or RBS in Rule Top_.Lvel-Packag...Control( M ) (Occurrences: 1)
LBS or RBS in Rule Top..Leel-Package..Control(#132) (Occurrences: 1)
Nember If Change Actions of curlr~ap-dokssign (Occurrences: 1)
Member If Change Actions of currec3Nap-doAssign (Occurrences: 3)
Member If Change Actions of reclcur~ap.doAssigzi (Occurrences: 1)
Member If Change Actions of rec2curffap.doAssigit (Occurrences: 2)

tgt2 = (I) Unknown
NAME :cuxrrec3 Nap. tgvt2

INFERENCE CATEGORY:
INHERITANCE CATEGORY :1
SLOT INHERITABILITY Default
VALUE INHERITABILITY :Default
INHERITANCE STRTEGY :Default
INHERITANCE STRATEGY :Class first

INHERITANCE STRATEGY :Breadth first

ORDER OF SOURCES
RunTizeValu 0
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IF CHANGE DO
Used In :

LBS or CS in Rule TargetAssignmeat(#138) (Occurrences: 2)
Member If Change Actions of currec3lap.doissign (Occurrences: 4)

Used In
LBS or RUS in Rule Top-LevelPackage-Control(S87) (Occurrences: 1)
LBS or RES in Rule TopLenalPackageContro'-( 8) (Ocurrences: 1)
LBS or UKS in Rule TopLeveLPackageControl(fl9) (Occurrences: 1)
LHS or RIS in Rule Ton.LevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrfap-doAssign (Occurrences: 1)

Me ber If Change Actions of curr*c3fap.doAssigu (Occurrences: 3)
Member If Change Actions of reclcur~ap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curfap.doAssign (Occurrences: 2)

tgt3 (I) Unknown
NAME : currec3Kap. tgt3

IFERENCE CATEGORY :
IIERITAiCE CATEGORY : I

SLOT INKERITABILITY : Default
VALUE INHERITABILIT. : Default

INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INEERITANCE STRATEGY : Breadth first

ORDER OF SOURCS
RunT meValu 0

IF CHANGE DO
Used In :

LES or RS in Rule Target-Issignent(I-i5) "Occurrences: 2)
Member If Chzuge Actions of currec3Kap.doAssigp (Occurrences: 4)

Used in :
LBS or USS in ue TopLevelPackage-Cstrol(t) (Occurrences: 1)
LIS or BUS in Rule TopLevel_PackageContro(S88) (Occurrences: I)
LES or RES in Rule TopiLevelPackage-ControiL(fl) (Occurrences: 1)

LBS or RKS in Rule TopLevelPackageControl(1!32) (Occurrences: 1)

Member If Change Actions of curiftap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Nap-doAszigr (Occurrences: 3)

Member If Change Actions of reclcurfap-doAssign (Occurrences: 0)

Member If Cha-ge Actions of rec2cUrMAp.doAsin (Occurrences: 2)

9f;



tgt4 = (I) Unknown
NAME currec3Map.tgt4

INFERENCE CATEGORY 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES
RunTimeValu 0

IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignrient(#136) (Occurrences: 2)
Member If Change Actions of currec3Map.doAssign (Occurrences: 4)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevel.PackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLeve_PackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLev. lPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actionis of recicurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgtS (I) Unknown
NAME : currec3Map.tgt5

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : I
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES

RunTimeValu 0
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IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#139) (Occurrences: 2)
Member If Change Actions of currec3Map.doAssign (Occurrences: 4)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences:, i)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule Top-Level-Package-Control(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

NAME : dspglobal
PROPERTIES :

qnty = (I) 0
dspglobal.qnty

INFERENCE CATEGORY : 1

INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default

INHERITANCE STRATEGY : Defavllt
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES :
InitValue 0 IF CHANGE DO

Used In :
LHS or RHS in Rule select-dsupac-2(#74) (Occurrences: 4)
LHS or RHS in Rule select-dsupac-i(#75) (Occurrences: 4)

LHS or RHS in Rule select-dsupac-O(#76) (Occurrences: 1)
Member Order of Sources of dsupac.addprop (Occurrences: 2)

Used In :

LHS or RHS in Rule Top-level-dsup(#73) (Occurrences: 3)
LHS or RHS in Rule select-dsupac_2(#74) (Occurrences: 2)
LHS or RHS in Rule select-dsupac-l(#75) (Occurrences: 2)

LHS or RHS in Rule select-dsupac-0(#76) (Occurrences: 1)
Member Order of Sources of dsupac.addprop (Occurrences: 2)



rmdr W I 0
NAME dspglobal.rmdr

INFERENCE CATEGORY I
INHERITANCE CATEGORY 1
SLOT INHERITABILITY : Default
VALVE INHERITABILITY Default
INHERITANCE STRATEGY Default

INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY :Breadth first
ORDER OF SOURCES:

Init Value 0 IF CHANGE DO
Used In:

LBS or RHS in Rule select..Asupac-2(#74) (Occurrences: 2)

LBS or RHS in Rule select-dsupac-l(#75) (Occurrences: 2)

sortqnty =(1) 0
NAME fdopglobal.sortqnty

INFERENCE CATEGORY 1
INHERITANCE CATEGORY 1
SLOT INHERITABILITY Default
VALUE INHERITABILITY Default
INHERITANCE STRATEGY Default
INHERITANCE STRATEGY :Class first

INHERITANCE STRATEGY Breadth first
ORDER OF SOURCES:

InitValue 0 IF CHANGE DO
Used In:

LBS or RHS in Rule select-dsupac-2(#74) ,rrences: 5)

LBS or RHS in Rule select-.ssupac-1(#75) -ences: 4)

type =CS) Unknown
Used In:

LHS or RHS in Rule select-supac..2C#74) (Occurrences: 2)

LBS or RHS in Rule select-.dsupacj(#75) (Occurrences: 2)

LHS or RBS in Rule select..Asupac-..(#76) (Occurrences: 2)

Member Order of Sources of dsupac.addprop (Occurrences: 1)

Used In:
LBS or RHS in Rule Top-level-dsup(#73) (Occurrences: 3)

LBS or RHS in Rule select-dsupac.2(#74) (Occurrences: 2)

LBS or RBS in Rule select-dsupac-l(#75) (Occurrences: 2)

LHS or RHS in Rule select..supac-O(#76) (Occurrences: 2)

Member Order of Sources of dsupac.addprop (Occurrences: 1)
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NAME : dsup-missions
PROPERTIES :

Value = (B) Unknown

Used In :
LHS or RHS in Rule 72 (Occurrences: 2)
Hypothesis of Rule Top-level-dsup(#73)

NAME : dsupac-commit
PROPERTIES :

Hypo (B) Unknown
Value (B) Unknown

Used In :

Member Order of Sources of dsupac.addprop (Occurrences: 3)
Hypothesis of Rule select-dsupac_2(#74)
Hypothesis of Rule select-dsupac_1(#75)
Hypothesis of Rule select-dsupacO(#76)

NAME : dsupqnty
PROPERTIES :

Value = (I) 100
NAME : dsupqnty

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES :
InitValue 100 IF CHANGE DO

Used In :
LHS or RHS in Rule select-dsupac_2(#74) (Occurrences: 4)
LHS or RHS in Rule select-dsupac_1(#75) (Occurrences: 5)
LHS or RHS in Rule select-dsupacO(#76) (Occurrences: 1)
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NAME : GETIrECM
PROPERTIES :

Hypo = (B) Unknown

NAME : GetlrECM-ac
PROPERTIES :

Hypo = (B) Unknown

Used In :
LHS or RHS in Rule Define-Assignment-Loop(#112) (Occurrences: 3)
Hypothesis of Rule 80

Hypothesis of Rule Retrieveecmacfrom-table(#78)
Hypothesis of Rule Get-ecm-ac-from-sameentry(#79)
Hypothesis of Rule StartlrECM-table-use(#77)

NAME : Get_IrECM_msnsz
PROPERTIES :

Hypo = (B) Unknown

Used In :
LHS or RHS in Rule DefineAssignmentLoop(#112) (Occurrences: 3)
Hypothesis of Rule Sufficient_lrECM_msnsz(#82)
Hypothesis of Rule 81

NAME : GetrECM-needed
PROPERTIES :

Hypo = (B) Unknown
Used In :

LHS or RHS in Rule SufficientlrECMmsnsz(#82) (Occurrences: 2)
LHS or RHS in Rule 81 (Occurrences: 2)

Hypothesis of Rule Non_missionlrECMmsnsz(#84)

Hypothesis of Rule Standard-lrECM-msnsz(#83)
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NAME : GetIrECMtype
PROPERTIES :

Hypo = (B) Unknown

NAME : Getlrtarget
PtOPERTIES:

Hypo = (B) Unknown

Used In :
LHS or RHS in Rule DefineAssignmentLoop(#112) (Occurrences: 2)
Hypothesis of Rule 86
Hypothesis of Rule Findthetarget(#85)

Value = (B) Unknown

NAME : GetlrPackage
CLASSES :

Hypos
PROPERTIES

Hypo = (B) Unknown
Used In :

LHS or RHS in Rule 72 (Occurrences: 2)
Hypothesis of Rule TopLevelPackageControl(#87)

NAME z GetreciPackage
CLASSES :

Hypos
PROPERTIES

Hypo = (B) Unknown
Used In :

LHS or RHS in Rule 72 (Occurrences: 2)
Hypothesis of Rule TopLevelPackageControl(#88)

NAME : Getrec3Package
CLASSES :

Hypos
PROPERTIES

Hypo = (B) Unknown

Used In :

LHS or RHS in Rule 72 (Occurrences: 2)
Hypothesis of Rule TopLevelPackageControl(#89)
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NAME : lrACneeded
PROPERTIES:

Hypo =(B) Unknown
Used In:

LHS oi RHS in Rule Define-.Assignment-.Loop(#112) (Occurrences: 1)
LBS or RHS in Rule Determinethe..mL-sionsizewhen..there-
are-essentially-no.ac-.left (#113) (Occurrences: 2)

LBS or RHS in Rule Determine-mission-size-when-there-.
are-.minimal..ac(#114) (Occurrences.- 2)

LHS or RHS in Rule Determine-mission-size-whenthere.
are-.amnle-.ac(#115) (Occurrences: 2)

LBS or RHS in Ru- .jetermine-ission-size-.for-.target(#116)
'Dccurr(znces: 2)

LBS5 or RHS in Rule Determine mission-size.for..last-target(#117)
(Occurrences: 2)

Hypothesis of Rule Find-.ACjeeded75(#90)
Hypothesis of Rale FendAC-needed-.25(#92)
Hypothesis of Rule Find-.ACneeded-.5O(#91)
Hypothesis of Rile Find-.AC..nueded-10iO(#93)

NAME :lrAseignTarget
CLASSES:

Hypos
PROPERTIES

Hypo = (B) Unknown
Used In:

LBS 01 RHS in Rule Define-.Assignment-.Loop(#1i2) (Occurrences: 2)
Hypothesis of Rule Target-.Assignment(#98)
Hypothesis of Rule Taxget-Assignment(#9 7)
Hypothesis of Rule Target-.Assignnent(996)
Hypothesis of Rule Target..Assignment(995)
Hypothesis of Rule Thrget-.Assigxnent(#94)
Hypothesis of Rule Target-4-assignment(#1O1)
Hypothesis of Rule Target-.3assignment(#103)
Hypothesis of Rule Null-.target..1(#108)
lypothesis of Rule Targec-..assignment(#1O7)
Hypoth'nsis of Rule Target-.2..assignment(#106)
Hypothesis of Rule larget-3..assignment(#104)
Hypothesis of Ru3 e Target-4-assigm.ient(#1O2)
Hypothesis of Rule Target-5. issignnment(#99)



NAME : IrECMtable

PROPERTIES :
Hypo = (B) Unknown

Used In :
LHS or RHS in Rule TopLevel-Package-Control(#87) (Oc -crences: 2)
LES or aHS in Rule 109 (Occurrences: 3)
Hypothesis of Rule 109

NAME : irFinalCheck
CLASSES :

Hypos
PROPERTIES

Hypo = (B) Unknown
Used in :

LHS or RHS in Rule StopAssignmentLoop(#111) (Occurr ces: 3)
Hypothesis of Rule StopAssignzentIrMappigs(#110)

NAME : IrHold
PROPERTIES :

curstatus = (F) Unknown
NAME : lrHold.curstatus

INFEREUCE CATEGORY : 1

INHERITANCE CATEGORY : I

SLOT INHERITABILITY Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default

INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES :
RunTimeValu O0

IF CHANGE DO

IOI



status = (F) Unknown
NAME IrHold.status

INFERENCE CATEGORY 1

INHERITANCE CATEGORY : 1
SLOT INHERITABILITY Default

VALUE INHERITABILITY : Default

INHERITANCE STRATEGY Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES :
RunTimeValu 0.0

IF CHANGE DO
Used In :

LHS or RBS in Rule 86 (Occurrences: 2)

LHS or RHS in Rule Target_5_assignment(#100) (Occurrences: .,
LHS or RES in Rule Target_4_assignment(#101) (Occurrences: 1)
LHS or RES in Rule T-=get_3_assignment(#103) (Occurrences: 1)
HOHS or RHS in Rule Target_2_assignment(#105) (Occurrences: 1)

LHS or RHS in Rule Null-targetii#108) (Occurrences: 1)

t (I) Unknown
NAME : lrHold.target

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1

SLOT INHERITABILITY Default
VALUE INHERITABILYTY : Default

INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES
RunTimeVa]u 0
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IF CHANGE DO
Used In:

LBS or UliS in Rule 86 (Occurrences: 3)
LBS or RHS in Rule Findthe.target(#85) (Occurrences: 1)
LHS or RHS in Rule Target..S..assignment(#100) (Occurrences: 2)
LBS or RHS in Rule Target5-assignmentC#99) (Occurrences: 1)
LBS or RHS in Rule Target_4_.assignment(#102) (Occurretces: 1)
LBS or RBS in Rule Target-4-assignment(#1O1) (Occurrences: 2)
LBS or RBS in Rule Target_3_.assignment(#104) (Occurrences: !)
LHS or RES in Rule Target..3-.assigment(#103) (Occurrences: 2)
LBS or RHS in Rule Target-.2-.assiguuenz;C#1O6) (Occurrences: 1)
LBS or RBS in Rule Target..2..assignment%(#105) (Occurrences: 2)
LBS or RHS in Rule Target..l-assigiment(#107) (Occurrences: 1)
LBS or RHS in Rule Null..target-l.(#108) (Cccurrences: 2)

NAME : rMapping
CLASSES:

Hypos
PROJPERTIES

Hypo = (3) Unknown
Used In:

LBS or RHS in Rule Define-.Assignment-.Loop(#112) (Occurrences: 1)
Member Order of Sources of lrSupply.dolr~apping (Occurrences: 3)
Hypothesis of Rule Define-Assignment-Loop(#112)
Hypothesis of Rule Stop..Assignment...LoopC#111)

NAME : IrMission-.size
PROPERTIES:

Hypo = (B) Unknown
Used In:

LBS or RHS in Rule Define-Assignment..Loop(#112) (Occurrences, 3)
Hypothesis of Rule

Determinethe..rissionsize~when..there-.are..essentially..
no-ac_left(#1 13)

Hypothesis of Rule
Determine.mission-size-hen-.there-are-.minimal-ac (8114)

Hypothesis of Rule Determinemissionsize.for-last~arget(#1 17)
Hypothesis of Rule Determine-mmission-size-for-target(#i16)
Hypothesis of Rule Determine-.mission.size.yhen,.
thereare-ample-ac(#1 15)
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NAME LRWMEM
PROPERTIES:

acneecled W I Unknown
Used In:

LBS or UHS in Rule Find-AC-.neededjlS(#90) (Occurrences: 1)

LBS or RHS in Rule FintACneeded_5O(#91) (Occurrences: 1)

LBS or RES in Rule Find.ACneeded-2S(#92) COccurrences: 1)

LBS or RHS in Rule Find-.ACjeeded.iOO(#93) (Occurrences: 1)

LBS or RES in Rule
Deemn-h~iso-iewe-hr~r-setal~o
ac-.leftC#113) (Occurrences: 1)

LBS or RBS in Rule
Deterinesmiss ion-.s izeshenhereare.

minimal-.ac(#114) (Occurrences: 1)
LBS or UHS irn Rule

Determine-.mis$ ion-.s ize~shen.there.are.
aaple-ac(#ii5) (Occurrences: 2)

LBS or UHS in Rule Deemn-iso-iefrtre(16
(Occurrences: 1)

LBS or RBS in Rule Deemn-iso-ie-o-attre(17
(Occurrences 1)

actot W I Unknown
Used In:

LHS or URS in Rule Def ine.Assignment-.Loop(#11 2 ) (Occurrences*, 3)

LBS or UHS in Rule
Determine-thO-mission-size-when-there-are-
essentialy-no..ac-leftC#1i3) (Occurrences: 2)

LBS or BBS in Rule
Deemn-iso-iz~hnteeae
minimal-ac(#114) (Occurrences: 3)

LBS or RBS in Rule
Deemn-iso-ie hnteeaeapea(#1 is)

(Occurrences: 1)
LBS or UHS in Rule Determine-sisSioL51ze~for~targetC#i16)

(Occurrences: 2)
LBS or BBS in Rule Determine..missioILsizeJfor-last-taX&Ct(#1i7)

(Occurrences: 2)

Member Order of Sources of lrSupply.dorlappiflg (Occurrences: 2)



Used In
LBS or RHS in Rule Top-.Level-Package-Control(#87) (Occurrences: 3)
LBS5 or RKS in Rule Top-Level-Package-.ControlC#88) (Occurrences: 3)
LBS or RBS in Rule Top.Level-Package-Control(#89) (Occurrences: 3)
LBS or RHS in Rule Top-Level-.PackageControl(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3flap.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap-doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 2)

Member Order of Sources of rec2S-apply .dorec2Mapping
(Occurrences: 2)

Member Order of Sources of reclSupply.doreciAMapping
(Occurrences: 2)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)

curstatus = (F) Unknown
Used in:

LBS or BBS in Rule 86 (Occurrences: 1)
LBS or BBS in Rule Find-.the-.targetC#85) (Occurrences: 1)
LBS or BBS in Rule Find-.AC..neededL75(#90) (Occurrences: 2)
LH.3 or BBS in Rule Find-AC..needed..50(#91) (Occurrences: 2)
LES or BBS in Rule Find-.AC-.needeL25(#92) (Occurrences: 2)
LBS or BBS in Rule Find-ACneeded_1OO(#93) (Occurrences: 1)
LBS or BBS in Rule Target_.&assigment(#100) (Occurrences: 1)
LBS or BBS in Rule Target..3-.assignxent(8103) (Occurrences: 1)
LBS or BBS in Rule Sull-target~l(#108) (Occurrences: 1)

curTarget =(1) Unknown
Used In:

LBS er RES in .,.:lo 86 (Occurrences: 1)
LES s-. RES iii Zi- e Find-the-target(#85) (Occurrences: 1)
LES or RBS in -? Target-Assignment(#971) (Occurrences: 1)
LES uir !LS in -e Target-Assignmen.l.(996) (Occurrences: 1)
LHB: cr plRB -: e Target-.Assignment(395) (Occurrences: 1)
LBS o't BBS in K~Target..Assignzent(#94) (Occurrences: 1',
LBS or RES 14~ -t TargetS...assignment(#100) (Occurrences: 1)
LBS ,r RBS in Rull TargetA..-assignment(#101) (Occurrences: 1)
LBS or k..- ;:, kule Target-2-asignment(#1OS) (Occurrences: 1)
LES or BSir Rule Null-taigeti(#108) (Occurrences: 2)



didg = (F) Unknown

Used In :
LHS or RES in Rule FindAC-needed75(#90) (Occurrences: 1)
LHS or RHS in Rule FindAC_needed_50(#91) (Occurrences: 1)
LHS or RHS in Rule FindAC-needed_25(92) (Occurrences: 1)
LHS or RHS in Rule FindACneeded-OO0(193) (Occurrences: 1)
Member Order of Sources of IrSupply.dolrMapping (Occurrences: 1)

Used In :
LHS or RHS in Rule TopLevel-PackageControl(887) (Occurrences: 2)
Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)

ecaCursor = (I) Unknown
Used In :

LHS or RHS in Rule 80 (Occurrences: 1)
LBS or RHS in Rule Start-lrECMtableuse(#77) (Occurrences: 1)
LBS or PHS in Rule Retrieve-ecaac-frowtable(*78) (Occurrences: 1)
LHS or RHS in Rule 109 (Occurrences: 3)
LHS or RKS in Rule DefineAssigmentLoop(#112) (Occurrences: 1)

ecmindx (I) 0
NAME : LRWMEH.ecmindx

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default

INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES :
initValue 0 IF CHANGE DO

Used in :
LBS or R-S in Rule 80 (Occurrences: 5)
LHS or RHS in Rule Retrieve-ecsac-fromntable(#78) (Occurrences: 5)
LBS or RHS in Rule TopLe-elPackageControl(I87) (Occurrences: 5)
LHS or BBS in Rule 109 (Occurrences: 5)
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ecmuunsz = I) Unknown

Used In :
LES or BS in Rule Srfficient-lrEClKnsnsz(#82) (Occurrences: 1)
LBS or RES in Rule 81 (Occurrences: 1)
LBS or RES in Rule Target.Assignent(#98) (Occurrences: 1)
LBS or P-S in Rule TargetAssig-ent(197) (Occurrences: 1)
LBS or RS in Rule TargetAssignnent(#95) (C.urrences: 1)
LBS or RBS in Rule Target-Assignment(894) (Occurrences: 1)
LWS or RES in Rule Def--neAssignent._Loop(#112) (Occurrences: 1)

eceeded = (I) Unknown

Used In :
LHS or RES in Rule Sufficient_lrEC_msnsz(8S2) (Occurrences: 2)
LBS or BS in Rule 81 (Occurrences: 1)

LBS or RES in Rule StandardlrEC._msnsz(283) (Occurrences: 1)
LES R. US in Rule Nonrission.lrECJusnsz(SB4) (Occurrences: i)

ecatot = (I) Unknown
Used In :

LBS or RS in Rule 80 (Occurrences- 3)
LES or RES in Rle Start.lrECt4 able-use(77) (Occurrences: 1)
LBS or RU5 in Rule Retrieceeca*_ac_ Fro .table(78) (Occurrences: 3)
LBS or K- in Rule Gete-.scmaacroI._saeentry(#79) (Occurrences: i)
LBS or UR, in Rule Sufficient lrEC.Kmsnsz(#82) (Occurrences: 1)
LBS or RS in Rule 81 (Occurrences: i)
LBS or RS in Rule TopLevelPackageControi(887) (Occurrences: i)
LBS or RES in Rule 109 (Occurrences: 2)
LES or US in Rule DefiaeAssignmentLoop(12) (Occurrences: 2)

Used In
LES or --S in Rule 80 (Occurrences: -)
LHS or RES in Rule Retrievesecm_ac _from table(878) (Occurrences: 1)
LHS or UES in Rule TopLeveiPackageControl(87) (Occurrences: 3)
LHS or RS in Rule 109 (Occurrences: 1)
Member If -Change Actions of curlrap.doAssign (Occurrences: )



ecmtyp = (S) Unknown
Used In:

LBS or RHS in Rule 80 (Occurrences: 3)
LHS or RUS in Rule Start-rECM-table-.use(#77) (Occurrences: 3)
LBS or RHS in Rule Retrieve-ecm-ac-from-table(#78) (Occurrences: 3)
LHS or RHS in Rule Top-.Level-.PackageControlC#87) (Occurrences: 1)
LBS or RHS in Rule 109 (Occurrences: 2)

Used In:
LBS or RBS in Rule 80 (Occurrences: 1)
LBS or UBS in Rule Retrieve-.ecm-.acfrom-.tableC#78) (Occurrences: 1)
LHS or RHS in Rule Top-.Level-Package-.Control(#87) (Occurrences: 3)
LHS or RHS in Rule 109 (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

e~fsrt = (F) Unknown
Used In:

LBS or RHS in Rule Find.ACneeded_75(#90) (Occurrences: 2)
LHS or RUS in Rule Find-.AC.neededSO0(#9i) (Occurrences: 2)
LBS or RHS in Rule Find.AC-needed-25(#92) (Occurrences: 2)
LBS or RBS in Rule Find-AC-needed-iO0(#93) (Occurrences: 2)

msnsz =(I) 0
NAME : LRWHEM.msnsz

INFERENCE CATEGORY I
INHERITANCE CATEGORY I
SLOT INHERITABILITY : Default
VALUE INHERITABILIT' Detault
INHERITANCE STRATEGY :Default

INHERITANCE STRATEGY :Class first

INHERITANCE STRATEGY :Breadth first



ORDER OF SOURCES :
InitValue 0 IF CHANGE DO

Used In :
LBS or RES in Rule 81 (Occurrences: 1)
LES or RHS in Rule Standard_lrECMmsnsz(#83) (Occurrences: 1)
LBS or RHS in Rule Non-missionlrECMmsnsz(#84) (Occurrences: i)
LHS or RHS in Rule TargetAssignment(#98) (Occurrences: 3)
LHS or RHS in Rule TargetAssignment(#97) (Occurrences: 3)
LHS or RES in Rule TargetAssignment(#96) (Occurrences: 3)
LBS or RHS in Rule TargetAssignment(#95) (Occurrences: 3)
LBS or RHS in Rule TargetAssignment(#94) (Occurrences: 3)
LBS or RHS in Rule Target_5-assignment(#100) (Occurrences: 1)
LES or RES in Rule Target_5_assignment(#99) (Occurrenceb: 1)
LBS or RES in Rule Target_4_assignment(#102) (Occurrences: 1)
LBS or RES in Rule Target_4_assignment(#101) (Occurrences: 1)
LBS or RHS in Rule Target_3_assignent(#104) (Occurrences: 1)
LBS or RHS in Rule Target_3_assignment(#103) (Occurrences: 1)
LBS or RES in Rule Target_2_assignment(#106) (Occurrences: 1)
LES or RHS in Rule Target_2_assignment(#105) (Occurrences: 1)
LBS or RHS in Rule Target-i-assignment(#107) (Occurrences: 1)
LBS or RHS in Rule Null-target-l(#108) (Occurrences: 1)
LBS or RES in Rule DefineAssignmentLoop(#112) (Occurrences: 1)
LBS or RES in Rule
Determine-the-mission-sizewhenthere_
are-essentially-no_acleft(#113) (Occurrences: 1)

LHS or RHS in Rule
Determine-missionsizewhen-there_
are-minimalac(#114) (Occurrences: 1)

LES or RES in Rule
Determine-missionsizewhen_
there-areampleac(#115) (Occurrences: i)

LBS or RES in Rule Determine-mission-size-for-target(#116)
(Occurrences: 1)

LBS or RHS in Rule Determinemissionsize-forlast-target(#117)
(Occurrences: 1)
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retf lag = (B) True
NAME :LRWMEM.retf lag

INFERENCE CATEGORY 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY Default
VALUE INHERITABILITY :Default
INHERITANCE STRATEGY :Default
INHERITANCE STRATEGY :Class first

INHERITANCE STRATEGY :Breadth first

ORDER OF SOURCES:
Init Value TRUE IF CHANGE DO

Used In:
LBS or RHS in Rule Target-.AssignmentC#98) (Occurrences: 1)
LHS or RES in Rule Target-.AssignxnentC#97) (Occurrences: i)
LBS or RES in Rule Target...&assignment(#i00) (Occurrences: 1)
LES or RHS in Rule Target-.5assignment(#99) (Occurrences: 1)
LBS or RHS in Rule Target-l.-.assigentC#107) (Occurrences: 1)
LHS or RES in Rule Null-target-i(#1OB) (Occurrences: 1)

targCursor =(I) Unknown
Used In:

LES or RES in Rule Find-.the..targetC#85) (Occurrences: 1)
LBS or RES in Rule Stop-.Assignxsent...lr~appingsC#11O)
(Occurrences: 2)

LES or RHS in Rule Define-.Assignment..Loop(#112) (Occurrencesf 1)
LBS or RES in Rule
Determinethe-mission-size-when-.there-are-

essentially-no-.ac-eft#113) (Occurrences: 1)
LBS or RBS in Rule
Determine-missiomisize-when-there..areminimal_
ac(#114) (Occurrences: 1)

LBS or RHS in Rule Determine..mission-size-for-targel(#116)
(Occurrences: 1)

LBS or RHS in Rule Determine-mission-size-for-last-.target(#117)
(Occurrences: 1)

target = (I) Unknown
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targetIndexc = (1) Unknolni
NAME :L&WH:.te.rget~r&':

INHERITANCE CATEGOR.Y 1
SLOT I1FE&RTABILITY Deixult
VALIV. INH-i1"Ir.1BILITY Def ault;
INHZR TAXCE STRATEGY Detault
INHERIIANCE STRA'ISGY :Clasb firtt

.-N~gI~TANCE STRATEGY :Bre&Jth first

DRDER OF 3OURCES
Run1~irieValu 0

IF' CHANGE 00
Used In :

$scnber Ix Change Actions of curlrMap.doAssign (Occu rences: 17)

NAMEIn
PRCPERTIES

Value (I) Unknown
Used In:

Mr'mber Order of Sources 9f msac.index (Occurrences: 3)

NAKE :reciAssignTarget
CLASSES:

Hypos
PRO!-ERTIES

Hypo =(B:, Unknown
Used In:

LHS or RHO~ in Rule Define-Assignment.Loop(#125) (Occurrences: 2)
Hypothesis of Rule Taiget-AssigmuentC#122)
Hypothesis of Rule Target-Abzignmncnt(#121)
Hypothesis of Rule Target..AssigninentC#120)
Hypothesis of Rule Target..AsslgnmentC#119)
Hypothesis of Rule Target..Assigninent(#118)

N~AME :reclcurMap
PROPERTIES:

actot (I) Unknown



NlAME recicuxMa-.artot
19FERENCE CkTEGORY
1i-"RITAffC CATEGOa.y :
SLOT InHERITABILITv 06atilt
VALUE IXEtTB1!r Default
INHERITANCE STRPATEGY : Default
IIHERITANCE STRATEOY :Class first

INEERITANCE STRATEGY :Braadth lirst

O.DER OF SOURCES
Runt'LimaValu 0

IF CHASGZ DO
Used In

LES or RES in Rule Target..Assiv'inent(#122) ' currencest
LES or ;IRS in Rule T.-xget-A& ±,n1.sent(#24K %I)- .Urrence.;: 2)
LES or RNS in Rule Target-As -;nment(;4-2) (Dcc,-rencet;: 2)
LES or RUS in Rule Ta oet-Assi~ r- (i~ (Uccurxr aces: 2)
LES or RES in Rule Target-.A", '. n(~8 Occurren~es: 2)
LBS or RES in Pule Sto-r...d;signment-Loop(#'124) (Occurrenc's: 1)
Member If Change A iaons of xreclcurflap.doAssign (OccurreL-qs: 2)

Used In:
LES or RES in Rule Top-Level-Package-IorLtrol(#87) (Occurrences: 3)
LBS or RHS in Rule Top-Level-Package-ontrol(#88')' (Occurrences: 3)
LES or RBS in Rule 'lop-Level-Package-fcontrol(#89) (Occurrences, 3)
LBS or RES in Rule Top-Level-ackage-.Control(#i32) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssignL (Occurrences: 1)
Member If Change Act-ons of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of recicurMap.doAssign (Occurrences: i)
Member If Change Actions of rec2cur~ap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
COccuriences: 2)

Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 2)

Member Order of Sources of rcc1Supply.doreclMapping
(Occurrences: 2)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)



actyp = (G) Unknown
Used In :

Member If Chauge Actions of reclcurMap.doAssign (Occurrences: 1)
Member Order of Sources of reclSupply.doreclMapping

(Occurrences: 1)
Used In :

LES or RHS in Rule TopLevelPackageControl(#S7) (Occurrences: 3)
LHS or RHS in Rule TopLevel-PackageCotrol(#88) (Occurrences: 3)
LBS or RHS in Rule TopLevelPackageControl(#89) (Occurronces: 3)
LES or RHS in Rule TopLevel-PackageControl(#132) (Occurrences: 3)

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurHap.doAssign (Occurrences: 1)
Member If Change A-tions c' rec2curMap.doAssign (Occurrences: 2)
Meiber Order of jourcea of -ec3Supply.dorec3Mapping
(Occurrences: 1)

Member Order of Su .... of rec2Supply.dorec2Mapping

(Occuzrencss: 1)
Eembar Order c Sources of reclSupply.doreclMapping

(Occu-rences:
Member Order of So-rcec of lrSupply.dolxnapping (Occurrences: 1)



doAssign (B) UPkxmown
NAME recicur~ap.doAssigu

INFERENCE CATEGORY 1

INHERITANCE CATEGORY 1
SLOT INHERITABILITY : Default

VALUE INHERITABILITY Default

INHERITANCE STRATEGY Default
INHERITANCE STRATEGY :Class first

INHERITANCE STRATEGY Brealth first

Comments :Create a new assignment object, copy values frc-T
'recicur~ap' into it, and reset the slots of 'reclct..Map', it is
not necessary to reset 'reclcur~ap.actype'
ORDER OF SOURCES

IF CHANGE DO:
Reset reclcur~ap .doAssign
Do RiEC1WME . targetlndex+1 RECIWME . targetlndex
CreateObjec 'Lssign-?\RECiWHEM.targetlndex\ IreclAssignments I
Do reclcur~ap.actyp 'Assign-j\RECIWMEH.targetlndex\.actyp
Do recicur~ap.actot 'Assign-j\REClWMEN.targetlndex\ .actot
Do reclcurMap.tgtl 'Assign_2\RECIWMEH.targetlndex\.tgti
Do recicurMap.tgt2 'Assign-j\RECIWMEM.targetlndex\.tgt2
Do recicuri'ap.tgt3 'Assign-'\RECiWMEN.target~hdex\.tgt3

Do reclcurMap.tgt4 'Assign..'\REClWMEM.targetlndex\ .tgt4
Do reclcurMap.tgts 'Assign-j\REClWNEH.targetlndex\ .tgtS

Reset reclcur~ap actot
Reset reclcur~ap.tgtl
Reset reclcurMap.tgt2

Reset reclcurMap.tgt3
Reset reclcurMap .tgt4
r~eset reclcurMap.tgtS

Used In:

LHS or RaS in Rule Target-.Assignm'nt(#118) (Occurrences: 1)
LHS or RHS3 in Rice Stop-.Assignment-.Loop(#124) (Occurrences: 1)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
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tgtl = I) Unknown
NAME : reclcurMap.tgtl

INFERENCE CATEGORY 1
INHERITANCE CATEGORY 1
SLOT INHERITABILITY : Default

VALUE INHERITABILITY Default
INhFERITANCE STRATEGY Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES

RunTimeValu 0
IF CHANGE DO
Used In :

LHS or RHS in Rule TargetAssignment(#120) (Occurrences: 2)
Member If Change Actions of reclcurMap.doAssign (Occurrencez: 2)

Used In :
LHS or RHS in Rule Top-LevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule Top-LevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
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tgt2 = (I) Upknown
NAME reclcurMap.tgt2

INFERENCE CATEGORY 1
INHERITANCE CATEGORY I
SLOT INHERITABILITY : Default
VALUE INHERITABILITY Default
INHERITANCE STRATEGY f Default
INHERITANCE STRATEGY Class first
INHERITANCE STRATEGY Breadth first
CRDER OF SOURCES

RunTimeValu 0
IF CHANGE DO

Used In :

LHS or RHS in Rule TargetAssignment(#119) (Occurrences: 2)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 2)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences, 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
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tgt3 WI Unknown

NAME :reclcurMap.tgt3
INFERENCE CATEGORY 1
INHERITANCE CATEGORY : 1

SLOT INHERITABILITY Default
VALUE INHERITABILITY :Default

INHERITANCE STRATEGY :Default

INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES

RunTimf.Valu 0
IF CHANGE DO
Used In:

LBS or RKS in Rule Target-Assignment(#122) (Occurrences.' 2)

Member If Change Actions of recicur~ap.doAssign (Occurrences: 2)
Used In:

LHS or UHS in Rule Top-.Level-Package-.Control(#87) (Occurrences: 1)
LHS or UHS in Rule Top-Level-Package-.Control(#88) (Occurrences: 1)
LES or UHS in Rule Top..Level-PackageControl(#89) (Occurrences: 1)
LBS or RHS in Rule Top-.Level-Package..Control(8132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)

Member If Change Actions of reclcur~ap.doAssign (Occurrences: 1)

Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgt4 WI Unknown
NAME : reclcur~ap.tgt4

INFERENCE CATEGORY: 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY Default
VALUE INHERITABILITY : Default

INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first
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ORDER OF SOURCES
RunTimeValu 0

IF CHANGE DO
Used In

LHS or RHS in Rule TargetAssignment(#121) (Occurrences: 2)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 2)

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)

LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule Top-LevelPackageControl(#89) (Occurrences: 1)

LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgtS = (I) Unknown
NAME : reclcurMap.tgtS

INFERENCE CATEGORY : 1

INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default

VALUE INHERITABILITY : Default

INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES
RunTimeValu 0

IF CHANGE DO
Used In :

LKS or RHS in Rule TargetAssignment(#118) (Occurrences: 2)

Member If Change Actions of reclcurMap.doAssign (Occurrences: 2)

Used In :

LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)

LHS or RHS in Rule TopLevel-PackageControl(#88) (Occurrences: 1)

LHS or RHS in Rule TopLevelPackage-Control(#89) (Occurrences: 1)

LHS or RHS in Rule TopLevelPackageCcntrol(#132) (Occurrences: 1)

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Member If Change Actions of currec3Map.doAssign (Occurrencesz 3)

Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)

Member if Change Actions of rec2curMap.doAssign (Occurrences: 2)



NAME : reclFinalCheck

CLASSES :

Hypos
PROPERTIES

Hypo = (B) Unknown

Used In :
LES or RHS in Rule StopAssignmentLoop(#124) (Occurrences: 3)
Hypothesis of Rule StopAssignment-reclMappings(#123)

NAME : reclMapping

CLASSES :
Hypos

PROPERTIES
Hypo = (B) Unknown

Used In :
LES or RHS in Rule DefineAssignmentLoop(#125) (Occurrences: 1)
Member Order of Sources of reclSupply.dorecMapping

(Occurrences: 3)
Hypothesis of Rule DefineAssignmentLoop(#125)
Hypothesis of Rule StopAssignmentLoop(#124)

NAME R RECIWEM
PROPERTIES :

actot = (I) Unknown

Used In :
LES or RES in Rule Define-AssignmentLoop(8125) (Occurrences: 3)
Member Order of Sources of reclSupply.doreclMapping

(Occurrences: 2)
Used In :

LBS or RES in Rule Top-LevelPackageControl(#87) (Occurrences: 3)
LBS or RBS in Rule TooLevelPackageControl(888) (Occurrences: 3)
LBS or RES in Rule TopLevelPackageControl(#132) (Occurrences: 3)
Member if Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Cc:= rences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of re.3Supply.dorec3Mapping

(Occurrences: 2)
Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 2)

Member Order of Sources of IrSupply.dolrMapping (Occurrences: 2)
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curTarget = I) Unknown
Used In :

LHS or PBS in Rule TargetAssignment(#122) (Occurrences: 1)
LBS or RHS in Rule TargetAssignment(#121) (Occurrences: 1)

LHS or RHS in Rule TargetAssignment(*120) (Occurrences: 1)
LHS or RHS in Rule TargetAssignment(#119) (Occurrences: 1)

LHS or RHS in Rule TargetAssignment(#118) (Occurrences: 1)

LHS or BBS in Rule DefineAssignmentLoop(#125) (Occurrences: 1)

targCursor = (I) Unknown
Used In :

LHS or BBS in Rule StopAssignment-rec1Mappings(#123)

(Occurrence;: 2)
LHS or RBS .n Rule DefineAssignmentLoop(#125) (Occurrences: 2)

targetlndex = (I) Unknown
NAME : REClMEM.targetIndex



.Appendix E. Classes

E.1 Introduction

The classes of objects used in the automated red player r.;Ie-base are shown

here. They are given in the format used by Nex pert Object when the classes are

written to a file for examination by a programmer.

E-.2 The Classes

NAME :acr
Used In

LB:-S or RES in Rule Top-level-dsup(273) (Occurrences: 1)
LES or RBS in Rule select.dsupac-.2(#74) COccurrerLces: 1)
LBS or RES in Rule select.dsupac-..(875) (Occurrences: 1)
LBS or RBS in Rule select.Asupac-0.OC76) COccurzences: 1)

PROPERTIES:
qnty = WI Unknown

Used In:
LBS or UHS in Rule Top..level..dsup(873) (Occurrences: 3)

LBS r USin Rle slecdsupac_2(#74) (Occurrences: 2)

LBS or RBS in Rule se'lect.dsupac-j (375) (Occurrences: 2)
LBS or UNS in Rule select.dsupac..OC76) (Occurremces-- 1)
Member Order of Sources of dsupac.addprop (Occurrences: 2)

type = CS) Unknown
Used In:

LES or RES in Rule Top..level-dsupCS73) (Occurrences: 3)
LBS or RES in Rule select-.dsupac2(374) (Occurrences: 2)
LBS or RBS in Rule select-dsupac..(475) (Occurrences: 2)
LBS or FBS in Rule selece..dsupac-0CU76) (Occurrences: 2)
Hamber Order of Sources of dsupac.addprop (Occurrences, 1)



NAME : DSPWMEM
PROPERTIES :

index = I) 0
NAME : DSPWMEM.index

INFERENCE CATEGORY :
INHERITANCE CATEGORY : I

SLOT INHERITABILITY Default
VALUE INHERITABILITY Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY Breadth first

ORDER OF SOURCES :

InitValue 0 IF CHANGE DO

Used In :

LHS or RES in Rule selectdsupac_2(#74) (Occurrences: 8)

LHS or RHS in Rule select-dsupac_l(#76) (Occurrences: 8)
LES or RES in Rule select_dsupac_O(#76) (Occurrences: 6)

Used In :

Member Order of Sources of msa..index (Occurrences: i)

125



NAME ' dsupac
Used In :

LHS or RHS in Rule Top-level_dsup(#73) (Occurrences: 1)
PROPERTIES :

addprop = (B) Unknown
NAME : dsupac.addprop

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first

ORDER OF SOURCES :
Do SELF.qnty dspglobal.qnty
Do SELF.type dspglobal.type
Reset dsupac-commit
Do dsupac-commit dsupac-commit
Do dspglobal.qnty SELF.qnty

RunTimeValu TRUE

IF CHANGE DO
Used In :

LHS or RHS in Rule Top-level-dsup(#73) (Occurrences: 2) in
pattern matching

qnty = (I) Unknown
Used In :

LHS or RHS in Rule Top-level-dsup(#73) (Occurrences: 3)
LHS or RHS in Rule select-dsupac_2(#74) (Occurrences: 2)
LHS or RHS in Rule select-dsupac_1(#75) (Occurrences: 2)
LqS or RHS in Rule select-dsupacO(#76) (Occurrences: 1)
Member Order of Sources of dsupac.addprop (Occurrences: 2)

type = (S) Unknown
Used In :

LHS or RHS in Rule Top-level-dsup(#73) (Occurrences: 3)
LHS or RHS in Rule select-dsupac_2(#74) (Occurrences: 2)
LBS or RHS in Rule selectdsupac-l(#75) (Occurrences: 2)
LHS or RHS in Rule select-dsupacO(#76) (Occurrences: 2)
Member Order of Sources of dsupac.addprop (Occurrences: 1)

126



NAME :Hypos
PROPERTIES:

Hypo =(B) Unknown

NAME :lrAssignments
Used In:

LBS or RHS in Rule Top.Level-Package-Control(#87) (Occurrences-, 2)
Member If Change Actions of curlr~ap.doAssign (Occurrences: 1)

PROPERTIES:
actot = WI Unknown

Used In:
LBS or RHS in Rule Top-.Level-Package-Control(#87) (Occurrences: 3)
LBS or RHS in Rule Top-.Level-Package-.Control(#88) (Occurrences: 3)
LBS or RHS in Rule Top-.Level-.Package-.Control(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 2)

Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 2)

Member Order of Sources of reciSupply.doreciMapping
(Occurrences: 2)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)
actyp =(S) Unknown

Used In:
LBS or RHS in Rule Top-.Level-Package.Control(#87) (Occurrences: 3)
LBS or RHS in Rule Top-.Level-Package-Control(#88) (Occurrences: 3)
LBS or RBS in Rule Top-.Level-Package-Control(#89) (Occurrences: 3)
LBS or RHS in Rule Top-.Level-.PackageControl(#i32) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 1)

Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrenr es: 1)

Member Order of Sources of reciSupply.doreclMapping
(Occurrences: 1)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)
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eczmtot W I Unknown
Used In:

LBS o RHS in Rule 80 (Occurrences: 1)
LHS or RHS in Rule Retrieve-ecm-ac-from-table(#78) (Occurrences: 1)
LHS or RHS in Rule Top-.Level-Package-.ControlC#87) (Occurrences: 3)
LBS or RHS in Rule 109 (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

ecmtyp = (S) Unknown
Used In:

LBS or RUS in Rule 80 (Occurrences: 1)
LBS or RHS in Rule Retrieve-.ecm-ac-from-.table(#78) (Occurrences: 1)
LHS or RHS in Rule Top-Level-Package-.Control(#87) (Occurrences: 3)
LBS or RHS in Rule 109 (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

sorti = (I) Unknown
Used In:

LBS or RBS in Rule Top-Level-Package-ontrol(#87) (Occurrences: 1)
Member If Change Actions of curlrflap.doAssign (Occurrences, 1)

sort2 WI Unknown
Used In:

LHS or RHS in Rule Top-Level-Package-ontrol(#87) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

sort3 W I Unknown
Used In:

LBS or RHS in Rule Top-LevelPackage-Control(#87) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

sort4 WI Unknown
Used In:

LBS or RUS in Rule Top-Level-.Package-.Control(#87) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

sortS W I Unknown
Used In:

LBS or RHS in Rule Top-LevelPackage-Control(#87) (Occurrences., 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
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tgti =(I) Unknown
Used In:

LBS or RHS in Rule Top-Level-.Package-Control(#87) (Occurrences: 1)
LBS or RHS in Rule Top-LevelPackage-Control(#88) (Occurrences: 1)
LBS or RHS in Rule Top..Level.Package-Control(#89) (Occurrences: 1)
LHS or RHS in Rule Top-Level-Package-.Control(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of recicur~ap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgt2 WI Unknown
Used In:

LBS or RBS in Rule Top-Level-Package-ontrol(#87) (Occurrences: 1)
LBS or RHS in Rule Top-LevelPackage-Control(#88) (Occurrences: 1)
LBS or RBS in Rule Top-LevelPackage.Control(#89) (Occurrences: 1)
LBS or RHS in Rule Top.Level-Package-Control(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgt3 M I Unknown
Used In:

LBS or RHS in Rule Top-Level.Package.Control(#87) (Occurrences: i)
LBS or RHS in Rule Top...Level-Pac'tage.Control(#88) (Occurrences: 1)
LBS or RBS in Rule Top-Level-Package-.Control(#89) (Occurrences: 1)
LBS or RBS in Rule Top..Level.Package..Control(#i32) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences-, 2)

tgt4 (I) Unknown
Used In

LBS or RBS in Rule Top-LevelPackage-Control(#87) (Occurrences: 1)
LBS or RBS in Rule Top..Level-Package.Control(#88) (Occurrences: i)
LBS or RES in Rule Top-LevelPackage-Control(#89) (Occurrences: 1)
LBS or RHS in Rule Top-Level-ackage-.Control(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of recicurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curllap.doAssign (Occurrences: 2)
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tgt5 = (I) Unknown
Used In :

LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: i)
Member If Change Actions of curlrMap.doAssign (Occurrences: i)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

NAME : irECMac
Used In :

LHS or RHS in Rule 80 (Occurrences: 1)
LHS or RHS in Rule Retrieve-ecm-ac-from.table(#78) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 2)
LHS or RHS in Rule 109 (Occurrences: 1)

PROPERTIES :
ecmtot = (I) Unknown

Used In :
LHS or RHS in Rule 80 (Occurrences: i)
LHS or RHS in Rule Retrieve-ecm-ac-from-table(#78) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in Rule 109 (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

ecmtyp = (S) Unknown
Used In

LHS or RHS in Rule 80 (Occurrences: 1)
LHS or RHS in Rule Retrieveecmacfrom-table(#78) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in Rule 109 (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Indx = (I) Unknown
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NAME : rSupply
Used In:

LHS or RHS in Rule Top-.Level-Package-ControlC#87) (Occurrences: 2)
PROPERTIES;

actot =(I) Unknown
Used In:

LHS or RHS in Rule Top-.Level-Package-.ControlC#87) (Occurrences: 3)
LHS or RHS in Rule Top.Level-Package-Control(#88) (Occurrences: 3)
LHS or RHS in Rule Top-Level-.Package-Control(#89) (Occurrences: 3)
LHS or RHS in Rule Top-Level-Package-ontrol(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssignL (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 2)

Member Order of Sources of rec2Supply.dorec2Mapping
(occurrencesf 2)

Member Order of Sources of reciSupply.dorecl~apping
(Occurrences: 2)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)
actyp = (S) Unknown

Used In:
LHS or RHS in Rule Top-.Level-Package-Control(#87) (Occurrences: 3)
LBS or RHS in Rule Top-Level-Package-Control(#88) (Occurrences: 3)
LBS or RHS in Rule Top-Level-.Package-Control(#89) (Occurrences: 3)
LHS or RHS in Rule Top-.Level-Package-Control(#132) (Occurrences: 3)
Membe- If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssigi (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 1)

Member Order of Sources of rec2Supply.dorec2Happing
(Occurrences.. 1)

Member Order of Sources of reclSupply.doreciMapping
(Occurrences: 1)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)
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didb = (F) Unknown

Used In :
LBS or RBS in Rule TopLe .lPackageControl(#87) (Occurrences: 2)

didg = (F) Unknown

Used In
LBS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 2)
Member Order of Sources of lrSupply.dolrMapping (Occurrences: i)

didp = (F) Unknown

Used In :
LHS or RHS in Rule TopLevelPackage-Control(#87) (Occurrences: 2)

dinb = (F) Unknown
Used In :

LBS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 2)
ding = (F) Unknown

Used In :
LBS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 2)

dinp = (F) Unknown
Used In :

LBS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 2)



dolrMapping = (B) Unknown

NAME : lrSupply.dolrMapping
INFERENCE CATEGORY : 1
INHERITANCE CATEGORY 1
SLOT INHERITABILITY Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY Default

INHERITANCE STRATEGY Class first
PROMPT LINE : Mark the current object as being processed,

copy aircraft type and totals to temporary objects, trigger
assignment loop, and update number of available aircraft.

ORDER OF SOURCES :
Do TRUE SELF.Processed

Do SELF.actot LRWMEM.actot
Do SELF.actyp curlrMap.actyp
Do SELF.didg LRWMEM.didg

Reset lrMapping.Hypo
Do lrMapping.Hypo lrMapping.Hypo

Do LRWMEM.actot SELF.actot

RunTimeValu TRUE
IF CHANGE DO
Used In

LHS or RHS in Rule TopLevelPackage_Control(#87)

(Occurrences: 2) in pattern matching
LHS or RHS in Rule StopAssignment-IrMappings(#110)

(Occurrences: 1) in pattern matching
Processed = (B) Unknown

NAME : lrSupply.Processed
INFERENCE CATEGORY 1
INHERITANCE CATEGORY : 1

SLOT INHERITABILITY : Default

VALUE INHERITABILITY Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY : Breadth first
Comments : If these objects have not yet been visited, then they

are marked as not being processed.
ORDER OF SOURCES

RunTimeValu FALSE

IF CHANGE DO
Used In :

LHS or RHS in Rule StopAssignment-lrMappings(#11O)

(Occurrences: 1) in pattern matching
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NAME : sac
Used In

LHS or RES in Rule Top-level-dsup(#73) (occurrences: 2)
LES or RES in Rule select-supac..2C#74) (Occurrences: 1)
LHS or RIES in Rule select.Asupac-l.(#75) (Occurrences: 1)

PROPERTIES
index W I Unknown

NAME msac.index
INFERENCE CATEGORY I
INHERITANCE CATEGOR.Y :I
SLOT INHERITABILITY : Default
VALUE INHERITABILITY :Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY :Breadth first

ORDER OF SOURCES
Do n+ln
Do ni SELF.index

IF CHANGE DO
Used In:

Member Order of Sources of msac.index (Occurrences: 1)
qnty = (I) Unknown

T'sed In
LOS or RHS in Rule Top-..level-.dsupC#73) (occurrences: 3)
LBS or RIES in Rule select-dszpac-2#74) (Occurrences: 2)
LBS or RIES in Rule select..dsupacjC(#75) (occurrences: 2)
LBS or RES in Rule select-dsupac.OC#76) (Occurrences: 1)
Member Order of Sources of dsupac.addprop (Occurrences: 2)

type =(S) Unknown
Used In:

LES or RES in Rule Top..level..dsup(#73) (Occurrences: 3)
LBS or RIES in Rule select-dsupac_.2(#74) (occurrences: 2)
LBUS or RES in Rule select-dsupac_1(#75) (Occurrences: 2)
LBS or RES in Rule select-dsupacO(476) (Occurrences: 2)
Member Order of Sources of dsupac.addprop (Occurrences: 1)



NAME : reclAssigments
Used In:

LBS or RHS in Rule Top-.Level-Package-.Control(#88) (Occurrences: 2)
Member If Change Actions of recicur~ap.doAssign (Occurrences: 1)

PROPERTIES:
actot = W Unknown

Used In:
LBS or RHS in Rule Top-.Level-Package.Control(#87) (Occurrences: 3)
LBS or RHS in Rule Top-.Level-Package-.Control(#88) (Occurrences: 3)
LBS or RBS in Rule Top.Level-Package-ControlC#89) (Occurrences: 3)
LBS or RHS in Rule Top..Level-Package-.Control(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssiga (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member if Change Actions of recicurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources~ of rec3Supply.dorec3Mapping
(Occurrences: 2)

Member Order of Sources of rec2Supply .dorec2Mapping
(Occurrences: 2)

Member Order of Sources of reclSupply.dorecI~apping
(Occurrences: 2)

Memaber Order of Sources of lrSupply.dolrMapping (Occurrences: 2)
actyp =(S) Unknown

Used In:
LBS or RHS in Rule Top-Level-.PackageControl(#87) (Occurrences: 3)
LBS or RHS in Rule Top.Level-Package-ontro.C#88) (Occurrences:, 3)
LBS or RHS in Rule Top-Level-.Package..Control(#89) (Occurrences: 3)
LBS or RHS in Rule Top-Level-Package-ontrol(#132) (Occurrences: 3)
Member If Change Actions of curlr~ap.doAssign (Occurrences: 1)
Me-ler If Change Actions of carrec3Map.doAssign (Occurrences: 3)
Membe.: If Change Actions of reclcurMap.doAszign (Occurrences: 1)
Member :f Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Crder of Sources of rec3Supply.dorec3Mapping
(Occurrences- 1)

Membe:r O,.der v Sources of rec2Supply.dorec2Mapping
COccurrences: !I

Membher Order of SG,,~-ces of reciSupply.dorecIMapping
(Occurrences: 1)

Member Order of Sourcez of lrSupply.dolrMapping (Occurrences: 1)



tgtl (I) Unknown
Used In :

LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LBS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RBS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgt2 = (I) Unknown
Used In :

LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LBS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgt3 (I) Unknown
Used In :

LHS or RHS in Rule TopLevel-PackageControl(#87) (Occurrences: 1)
LHS or RBS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)



tgt4 W I Unknown
Used In:

LHS or RHS in Rule Top-.Level-Package-.Control(#87) (Occurrences: 1)
LHS or RHS in Rule Top-.Level-Package..Control(#88) (Occurrences: 1)
LHS or RHS in Rule Top-Level-Package-ontrol(#89) (Occurrences: 1)
LBS or RHS in Rule Top-.Level-Package.Control(*132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions ef reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgtS W I Unknown
Used In:

LBS or RHS in Rule Top-LevelPackage-Control(#87) (Occurrences: 1)
LBS or RHS in Rule Top-.Level-.Package-.Control(#88) (Occurrences: 1)
LBS or RHS in Rule Top..Level-PackageControl(#89) (Occurrences: 1)
LHS or RES in Rule Top-.Level-.Package..ControlC#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssigu (Occurrences: 1)
Member if Change Actions of rec2curMap.doAssign (Occurrences: 2)

NAME : reciSupply
Used In:

LBS or RHS in Rule Top-.Level-Package-.Control(#83) (Occurrences: 2)
PROPERTIES:

actot = WI Unknown
Used In:

LHS or RHS in Rule Top-Level-Package-ontrol(#87) (Occurrences: 3)
LBS or RKS in Rule Top-.Level-.Package..Control(#88) (Occurrences: 3)
LHS or RHS in Rule Top-.Level-Package-.Control(#89) (Occurrences: 3)
LBS or RHS in Rule Top-Level.Package-Control(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences. 3)
Member If Change Actions of recicurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3appi~ng
(Occurrences: 2)

Member Order of Sourceb of rec2Supply.dorec2Mapping
(Occurrences: 2)

Member Order of Sources of reclSupply.doreclMapping
(Occurrences: 2)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)
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actyp = (S) Unknown

Used In :
LHS or RES in Rule TopLevelPackageControl(887) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 3)
LHS or RHS in Rule Top-LevelPackageControl(89) (Occurrences: 3)
LBS or RHS in Rule TopLevelPackageControl(132) (Occurrences: 3)

Member If Change Actions of curlrap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Cccurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping

(Occurrences: 1)
Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 1)

Member Order of Sources of reclSupply.doreciMapping
(Occurrences: 1)

Member Order of Sources of lrSupply-dolrMapping (Occurrences: 1)
doreclMapping = (B) Unknown

NAME : reclSupply.doreclMapping
INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default

INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first

INHERITANCE STRATEGY : Breadth first
PROMPT LINE : Mark the current object as being processed,

copy aircraft type and totals to temporary objects. trigger
assignment loop, and update number of available aircraft.

ORDER OF SOURCES
Do TRUE SELF-Processed

Do SELF.actot RECIWMPMactot
Do SELF.actyp reclcurMap.actyp
Reset recIMapping.Hygo

Do reclMapping.Hypo recZMapping.Hypo
Do REC1WMEM.actot SELF.actot
RunTimeValu TRUE

IF CHANGE DO

Used In :
L9S or RHS in Rule TopLevelPackageControl(988)
(Occurrences: 2) in pattern matching

LHS or 'RHS in Rule Stop-Assigr-rent-reciMappings(XI23)

(Occurrences: I) in pattern matching



Processed (B) Unknown
NAME reclSupply.Processed

INFERENCE CATEGORY : I
INHERITANCE CATEGORY i
SLOT INHERITABILTTY : Default
VALUE INHERITABILITY Default
INHERITANCE STRATEGY Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY : Breadth first

Comments : If these objects have not yet been visited, then they
are marked as Lot being processed.

ORDER OF SOURCES :
RunTimeValu FALSE

IF CHANGE DO
Used In :

LHS or RHS in Rule StopAssignmentreclMappings(#123)
(Occurrences: i) in pattern matching

NAME rec2Assignments
Used In :

LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 2)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

PROPERTIES :
actot = (I) Unknown

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occur:ences: 3)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 3)
Member If ̂ hange Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doPssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 2)

Member Order of Sources of rec2Supply.do c2Mapping
(Occurrences: 2)

Member Order of Sources of rec!Supply.doreciMappi.
(Occurrences: 2)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)
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.ctyp = (S) Uniknown
Used In

LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in R le TopLevelPackageControl(#88) (Occurrences: 3)
LH9 or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 3)

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of recicurMap.doAssign (Occurrences: 1)

Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping

(Occurrences: 1)
Member Order of Sourct f rec2Supply.dorec2Mapping
(Occurrences: 1)

Member Order of Sources of reclSupply.doreclMapping
(Occurrences: I)

Member Order of Sources of IrSupply.dolrMapping (Occurrencesf 1)
tgtl (I) Unknown

Used In :

LHS or RHS in Rule TopLevel-PackageControl(#87) (Occurrences: 1)

LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevel-Package-Control(#89) (Occurrences: 1)

LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)

Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
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tgt2 = WI Unknown
Used In:

LHS or RHS in Rule Top-.Level-Package-Control(#87) (Occurrences: 1)
LHS or RIIS in Rule Top-Level-Package-ontrol(#88) (Occurrences: 1)
LHS or RHS in Rule Top-.Level-Package-.Control(#89) (Occurrences: 1)
LHS or RHS in Rule Top..Level-j-ackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of recicurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2cur~ap.doAssign (Occurrences: 2)

tgt3 WI Unknown
Used In:

LHS or RHS in Rule Top..Level-Package-Control(#87) (Occurrences: 1)
LHS or RHS in Rule Top..Level-Package-.Control(#88) (Occurrences: 1)
LHS or RHS in Rule Top-.Level-Package..Control(#89) (Occurrences: I1)
LHS or RHS in Rule Top-Level-Package-ontrol(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
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tgt4 = (I) Unknown
Used In :

LES or RHS in Rule TopLevelPackage-Control(#87) (Occurrences: 1)
LES or RUS in Rule TopLeveiPackageControl(#88) (Occurrences: 1)
LES or RHS in Rule TopLeveiPackageControl(#89) (Occurrences: i)
LBS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgtj = (I) Unknown

Used In :

LBS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)

LHS or RHS in Rule Top-LevelPackageControl(#89) (Occurrences: 1)
LBS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of recicurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

NAME : rec2Supply
Used In :

LBS or RES in Rule TopLevelPackageControl(#132) (Occurrences: 2)
PROPERTIES :

actot = (I) Unknown

Used In :

LES or RHS in Rule TopLevelPackageCincrol(#87) (Occurrences: 3)

LBS or RHS in Rule TopLevel-Package-Control(#88) (Occurrences: 3)
LBS or RES in Rule Top~LevelPackageControl(#89) (Occurrences: 3)

LBS or RHS in Rule TopLevelPackage-Control(#132) (Occurrences: 3)

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)

Member I' Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

Member Order of Sources of rec3Supply.dorec3Mapping

(Occurrences: 2)
Member Order of Sources of rec2Supply.dorec2Mapping

(Occurrences. 2)
Member Order of Sources of reclSupply.dorecIMapping

(Occurrences: 2)
Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)
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actyp = (S) Unknown
Used In :

LHS or RES in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 3)
LES or RHS in Rule TopLevel-Package-Control(#89) (Occurrences: 3)
LHS or RHS in Rule Top-Level-Package-Control(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 1)

Member Order of Sources of rec2Supply.dorec2Mapping

(Occurrences: 1)

Member Order of Sources of reciSupply.doreclMapping
(Occurrences: 1)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)
dorec2Mapping = (B) Unknown

NAME : rec2Supply.dorec2Mapping
INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : 1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY : Class first
INHERITANCE STRATEGY : Breadth first
PROMPT LINE : Mark the current object as being processed,

copy aircraft type and totals to temporary objects, trigger
assignment loop, and update number of available aircraft.

ORDER OF SOURCES :

Do TRUE SELF.Processed
Do SELF.actot REC2WMEM.actot
Do SELF.actyp rec2curMap.actyp

Reset rec2Mapping.Hypo

Do rec2Mapping.Hypo rec2Mapping.Hypo
Do REC2WMEM.actot SELF.actot

RunTimeValu TRUE
IF CHANGE DO :
Used In :

LHS or RHS in Rule Stop-Assignment-rec2Mappings(#131)
(Occurrences: 1) in pattern matching

LHS or RHS in Rule Top-Level-PackageControl(#132)

(Occurrences: 2) in pattern matching
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Processed = (B) Unknown

NAME : rec2Supply.Processed

INFERENCE CATEGORY : 1
INHERITANCE CATEGORY : I
SLOT INHERITABILITY : Default
VALUE INHERITABILITY f Default
INHERITANCE STRATEGY Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY Breadth first

Comments : If these objects have not yet been visited, then they

are marked as not being processed.

ORDER OF SOURCES :

RunTimeValu FALSE

IF CHANGE DO
Used In :

LHS or RHS in Rule StopAssignmentrec2appings(#131)

(Occurrences: 1) in pattern matching

NAME : rec3Assignments
Used In :

LHS or RHS in Rule TopLevelPackage-Control(#89) (Occurrences: 2)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)

PROPERTIES :
actot = (I) Unknown

Used In :
LHS or RHS in Rule TopLevel-PackageControl(#87) (Occurrences: 3)

LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 3)

LHS or RHS in Rule TopLevel-PackageControl(#89) (Occurrences: 3)

LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 3)

Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)

Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)

Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

Member Order of Sources of rec3Supply.dorec3Mapping

(Occurrences: 2)

Member Order of Sources of rec2Supply.dorec2Mapping

(Occurrences: 2)

Member Order of Sources of reclSupply.doreclMapping
(Occurrences: 2)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 2)
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actyp = (S) Unknown
Used In :

LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: i)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mappiag
(Occurrences: i)

Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 1)

Member Order of Sources of reclSupply.doreclMapping
(Occurrences: 1)

Member Order of Sources of lrSupply.dolrMapping (Occurrences: 1)
tgtl = I) Unknown

Used In :
LHS or RHS in Rule TopLevel-PackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (OccurrQncesf 1)
Member If Change Actions of rec2curMap.doAssign (Occurrencesf !)
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tgt2 = I) Unknown

Used In
LBS or RHS in Rule TopLevelPackageControl(#87) (t currences: 1)
LBS or RBS in Rule TopLevelPackageControl(#88) (uCcurrences: 1)
LBS or RBS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LBS or RBS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences. j)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgt3 = (I) Unknown
Used In :

LBS or RBS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LBS or RES in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LES or RBS in Rule TopLevelPackagecotrol(#89) (Occurrences: i)
LBS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Cia7.ge Actions of currec3Map.doAssign (Occurrences: 3)
Member If Ch.nge Actions of reclcurMap.doAssign (Occurrences: i)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
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tgt4 = (I) Unknown

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLevel-PackageControl(#132) (Occurrences. 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)

tgtS = () Unknown
Used In :

LHS or RHS in Rule TopLevel-PackageControl(#87) (Occurrencesf 1)
LHS or RHS in Rule TopLevel-PackageControl(#88) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 1)
LHS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 1)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Action3 ot rec2curMap.doAssign (Occurrences: 2)

NAME : rec3Supply
Used In :

LHS or RHS in Rule TopLevelPackageControl(#89) (Occurrences: 2)
PROPERTIES :

actot = (I) Unknown

Used In :
LHS or RHS in Rule TopLevelPackageControl(#87) (Occurrences: 3)
LHS or RHS in Rule TopLevelPackageControl(#88) (Occurrences: 3)
LHS or RHS in Rule TopLevel-Package-Control(#89) (Occurrences: 3)
LBS or RHS in Rule TopLevelPackageControl(#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of rec2curMap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 2)

Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 2)

Member Order of Sources of reclSupply.doreclMapping
(Occurrences: 2)

Member Order of Sources of IrSupply.dolrMapping (Occurrences: 2)
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actyp =CS) Unknown
Used In

LES or RES in Rule Top-Level-Package-ontrol(#87) (Occurrences: 3)
LHS or RHS in Rule Top-Level-Package-ontrol(#88) (Occurrences: 3)
LES or RES in Rule Top-.Level-Package-.Control(#89) (Occurrences: 3)
LES or RHS in Rule Top-Level-Package-ontrol#132) (Occurrences: 3)
Member If Change Actions of curlrMap.doAssign (Occurrences: 1)
Member If Change Actions of currec3Map.doAssign (Occurrences: 3)
Member If Change Actions of reclcurMap.doAssign (Occurrences: 1)
Member If Change Actions of iec2cur~ap.doAssign (Occurrences: 2)
Member Order of Sources of rec3Supply.dorec3Mapping
(Occurrences: 1)

Member Order of Sources of rec2Supply.dorec2Mapping
(Occurrences: 1)

Member Order of Sources of reclSupply.doreciMapping
(Occurrences: 1)

Member Order of Sources of lrSupply.dolrflapping (Occurrences: 1)
dorec3Mapping =(B) Unknown

NAME :rec3Supply.dorec3Mapping
INFERENCE CATEGORY : 1
INHERITANCE CATEGORY f1
SLOT INHERITABILITY : Default
VALUE INHERITABILITY Default
INHERITANCE STRATEGY :Default
INHERITANCE STRATEGY Class first
INHERITANCE STRATEGY fBreadth first
PROMPT LINE : Mark the current object as being processed,

copy aircraft type and totals to temporary objects, trigger
assignment loop, and update number of available aircraft.

ORDER OF SOURCES:
Do TRUE SELF.Processed
Do SELF.actot REC3WMEM.actot
Do SELF.actyp currec3Map.actyp
Reset rec3Happing .Hypo
Do rec3Mapping .Hypo rec3Mapping. Hypo
Do REC3WMEM.actot SELF.actot
RiunTimeValu TRUE

1F CHANGE DO
Used Inf

LHS or RES in Rule Top-Level-Package-.Control(#89)
'Occurrences: 2) in pattern matcning

LES or RHS in Rule Stop-Assignment-rec3Mappings(#140)
(Occurrences: 1) in pattern m-atching



Processed =(B) Unknown
NAME rec3Supply.Processed

INFERENCE CATEGORY I
INHERITANCE CATEGORY :1
SLOT INHERITABILITY Default
VALUE INHERITABILITY : Default
INHERITANCE STRATEGY : Default
INHERITANCE STRATEGY Class first

INHERITANCE STRATEGY :Breadth first

Comments :If these objects have not yet been visited, then they
are marked as not being processed-

ORDER OF SOURCES:
RunTimeValu. FALSE

IF CHANGE DO
Used In:

LES or RES in Rule Stop-.Assignment-rec3Mappings(#140)
(Occurrences: 1) in pattern matching

NAME tempmsac
PROPERTIES:

index = WI Unknown
Used In:

Member Order of Sources of msac.index (Occurrences: 1)
qnty =(I) Unknown

Used In:
LBS or RES in Rule Top..level-dsup(#73) (Occurrences: 3)
LBS or RES in Rule select-.dsupac-.2(#74) (Occurrences: 2)
LBS or RES in Rule select-.dsupac-l.(x75) (Occurrences: 2)
LBS or RES in Rule select.dsupac..O(#76) (Occurrences: 1)
Member Order of Sources of dsupac.addprop (Occurrences: 2)

type =(S) Unknown
Used In:

LBS or RES in Rule Top..level-.dsup(*73) (Occurrences: 3)
LBS or RES in Rule select.dsupac..2(374) (Occurrences: 2)
LBS or RES in Rule select-.dsupacl(#75) (Occurrences: 2)
LBS or RES in Rule select-.dsupac-.O(876) (Occurrences. 2)
Member Order of Sources of dsupac.addprop (Occurrences: 1)
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