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ABSTRACT

Applications development personnel have been confronted

with the task of creating efficient applications to meet the

needs of the end-user. Developers have tried to meet these

needs by building their own individual routine libraries, but

the wide range of skill levels and the large backlog of

application requests have kept developers and end-users

largely unsatisfied. Under the Common Front-End System

Architecture being installed at the Marine Corps Central

Design And Programming Activity Kansas City, Mo. developers

will have access to a tool box of common functions that will

help reduce development time for all levels of applications.

A Decision Support System (DSS) designed to aid

development personnel in gaining access to the data and

functions necessary for their development efforts is desired

by the Marine Corps to support Manpower and Pay systems. The

creation of such a DSS will entail gathering data concerning

access patterns to tool box functions and database elements,

definition of specific tool box functions to be utilized by

the DSS, and definition of the decision logic and rule

processing for use in determining all the related elements of

a transaction.
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I . INTRODUCTION

The U. S. Marine Corps' large scale data processing

efforts are centered on three large databases operating on

an IBM mainframe computer using the wide area network known

as the Marine Corps Data Network (MCDN) . These databases

are separated into three main functional areas: Manpower,

Pay, Fiscal; Logistical Support; and Budget and Finance.

Each of these functional areas is under the control of a

system sponsor, and the development effort within each is

handled at a separate Marine Corps Central Design and

Programming Activity (MCCDPA) . These MCCDPA's are subject

to a high rate of personnel turnover. Personnel are

constantly moving between MCCDPA's and other data processing

activities. This guarantees an influx of new people with

changing ideas for each unit. However it also means a

consistent loss of expertise at each sight as personnel who

are familiar with a system receive orders and move on to

other installations. In many cases, the only expertise or

useful experience that a new individual brings with him/her

when he/she transfers is that of the operating system,

database management system, other software languages, and

functions of the MCDN. The skills and knowledge from one

functional area are rarely applicable to another.



The database management system and fourth generation

language utilized by the Marine Corps in the development and

maintenance of these systems are Software AG's ADABAS and

NATURAL. Additionally, support of other procedural

languages such as COBOL is still required due to the large

base of existing applications. The development efforts for

the new database systems and the maintenance requirements

for the existing applications have put a strain on the

Marine Corps* data processing personnel and assets. In an

effort to alleviate some of this burden, development

personnel in the manpower and pay arena are interested in a

project by the Department of Energy's Idaho National

Engineering Laboratory (DOE INEL)

.

The DOE INEL has developed a System Architecture (SA)

for IBM mainframe computers environment that gives users at

all levels a common view or feel of the system regardless of

the specific machine type, operating system or communication

processor they are working on. This SA provides the user

with a series of menus that contain unique access choices

based on each user's security profile allowing access to

data and functions. Access to other data elements through

SA is prevented by restricting each user's visibility within

the system to those transactions and items necessary for

him/her to accomplish his/her daily work.



Additionally, personnel are provided access to a tool

box of common functions that can significantly reduce

program development and maintenance time. The tool box is

centered on a logical transaction concept which is defined

as the minimum amount of work required to perform some

aspect of an automated process. Each transaction or process

within a system is analyzed to determine what actions are

associated with it. Once identified, they are used to

define the logical transaction that is contained in the tool

box. After the logical transaction has been defined, the

developer does not need to rely on his/her memory or spend

time tracking through system manuals to ensure that a

transaction he requires for an application is complete.

He/she simply accesses the tool box for the transaction and

is insured of the completeness of the transaction based on

its presence in the tool box.

The SA provides a user with several tools to enhance

his/her performance and productivity. Metrics at the DOE

INEL have documented 38% productivity gains with the SA.

(Bell R.S. et al, 1988)

The U. S. Marine Corps' Real Time Finance and Manpower

Management Information System (Real FAMMIS) design team is

working with the DOE INEL on the transfer of the SA

technology. The technology transfer will be accomplished in

three phases. Phase I is limited to the manpower and pay



arena at the Marine Corps Central Design and Programming

Activity (MCCDPA) Kansas City, Missouri and was scheduled

for 30 May 1989. Phase II will incorporate the SA

technology Marine Corps wide using the Marine Corps Data

Network (MCDN) under the title of Common Front-End System

Architecture (CFESA) . Testing of Phase II is scheduled for

1 October 1989. Phase III is scheduled for the 1st quarter

of CY1990 and is planned to include a Decision Support

System (DSS) capability or tool box item to support

development personnel in the manpower and pay arena.

Development of DSS ' s for the other functional areas are

anticipated to take place at a later date. If desired, the

functional manager or responsible MCCDPA, using the

framework established for the Application Developers DSS for

the manpower and pay arena, will develop their respective

capability.

The DSS for the manpower and pay arena will be a support

tool designed to provide developers with rapid and timely

access to the data and functions necessary to complete their

development projects. It will function as an expert system

to meet developers' needs by asking the developers to

specify the general functions needed for their development

project, such as ADD or UPDATE, and the primary data

requirements, such as PAY or PERSONAL data. The DSS will

use this initial specification to access the tool box to



retrieve all the related logical transactions for the

particular area of concern. Once all of the logical

transactions have been retrieved, the developer will be able

to review, evaluate and order them for use within the

particular application he/she is developing. At this time,

the developer may choose to reject entire logical

transactions or portions thereof if they are not necessary

for a particular project. He/she may also create

transactions of his/her own which meet the specific

requirements of a project.

Project development without the use of a tool box of

common functions is a lengthy and painful process. It

becomes almost unmanageable when it involves data that spans

multiple related functional areas like manpower and pay.

Each developer is required to identify all of the aspects of

each transaction on his/her own. This is a difficult

process at best and it usually requires several iterations

before it is done correctly.

Currently, application developers must rely on their own

memory, search through system manuals, or query a fellow

programmer (the duty expert) when developing applications to

insure that all related aspects of a transaction are

addressed in their application. This can take an inordinate

amount of time in the case of searching through system

manuals, and typically ties up two programmers when



consulting the duty expert. When this happens, nothing is

done to reduce the programming burden being faced throughout

the data processing community. An expert system with access

to a tool box of logical transactions can eliminate much of

this duplication of effort in identifying and coding all of

the related aspects of a transaction. Another benefit of

using an expert system to access a tool box of logical

transactions is that the testing of the code that makes up

the transactions has already been accomplished. Using code

that has already been debugged will reduce the amount of

time it takes to test a program containing these logical

transactions.

Expert systems technology will also help to address the

problem of loosing personnel through Permanent Change of

Station Orders. With an expert system in place, much of the

expert's knowledge will remain behind when he/she is

transferred. This will aid in the training of new personnel

on the system and speed up the development of applications

as well.

The CFESA provides an excellent environment in which to

implement an expert based system. It provides a single

system image for the user to work in that will be familiar

to him/her no matter where he/she is operating from. The

access to a tool box of common functions is already in place

within CFESA, with the only addition required being the



decision logic and rule processing, and the inference

mechanism to drive the system. Adding an expert system that

will drive the initial transaction identification process

for a system should allow for additional increases in

productivity over and above the 38% increases achieved by

the DOE INEL.

The addition of a DSS to the manpower and pay arena will

provide a developer with a series of transactions that are

applicable to the project he/she is working on based on the

specifications provided. A developer will then refine and

combine the initial logical transactions to produce a

prototype system for a user to evaluate and comment on.

This will provide a developer with an immediate time savings

at the beginning of a project by giving him/her a starting

base for the application. Through the use of the

Application Developers DSS and prototyping for developing

new systems end users should be able to reap the benefits of

a new application earlier than under current development

methods, and application developers should finally be able

to reduce the backlog of development requests he/she is

currently facing.

In many cases, it is difficult to evaluate the

effectiveness of a DSS, but when dealing with a DSS of the

expert system variety it is often much easier. Evaluation

of the Application Developers DSS should be easy to



accomplish by comparing the current backlog of application

development requests with the backlog of requests after the

system is in place. A reduction of the turnaround time for

application development should be evident after the system

is in place. Additionally, the CFESA provides the

capability to monitor the actions taken by any user or

system operating within its environment. This serves two

purposes; it provides an audit trail to track actions within

the system, and the ability to generate system wide

statistics for the computer centers operation staff to use

to refine the systems operation. It can also provide the

basic statistics for system budgeting and cost accounting.

The use of the system monitor to record access information

for the Application Developers DSS to the tool box would

give an indication of the number of accesses the Application

Developers DSS makes to the tool box and the average number

of transactions each access to the tool box generates.

These statistics can easily be compared to current

development metrics such as lines of code to determine the

efficiency of the Application Developers DSS in developing

applications.

The creation of a DSS to aid application development

personnel will entail definition of specific tool box

functions and the decision logic and rule processing to be

used by the DSS. Its purpose is to aid development



personnel in gaining access to the data and functions they

need in their programs to meet the needs of the end-users.

Once the initial prototyping of the system is complete, it

is anticipated that system development will follow two paths

concurrently:

• Further development within the Manpower and Pay
functional area

• Expanded functional area support by being used as a
basic framework for personnel to use in developing
expert systems to support efforts in the fiscal and
logistical support functional areas

Within the manpower and pay arena, interest already

exists in developing expert systems to support end-users in

individual applications. The Application Developers DSS

will provide the basic mechanisms and specific tool box

functions that will be necessary to drive these specific

applications.

Subsequent chapters detail specific aspects for a DSS to

aid application developers in the manpower and pay arena.

• Chapter 2 describes the basic background concerning
application development within the Marine Corps and the
basic characteristics of a DSS as well

• Chapter 3 addresses the current environment at the
MCCDPA Kansas City, Missouri and the addition of the
Common Front End System Architecture

• Chapter 4 addresses the decision logic and rule
processing that will drive the functioning of the DSS

• Chapter 5 outlines the components in the model/knowledge
base of the DSS

• Chapter 6 covers the functional requirements definition
of the proposed DSS



Chapter 7 addresses the integration of the data, dialog,
and modeling capabilities within the Common Front-End
System Architecture

Chapter 8 addresses the Conclusions and Recommendations
concerning the development of the Application Developers
Decision Support System

10



II. BACKGROUND

A. DSS ROLE AND ENVIRONMENT

Identifying all the aspects of what appears to be a

simple transaction can become an elaborate and incredibly

complicated task in a large scale information systems

development project. Many sources must be checked to

discover all the elements that might be effected by a single

transaction, such as a promotion, and most organizations

have strict guidelines that must be followed during the

software development project. It often takes a junior

programmer many hours of exhaustive research coupled with

several iterations of coding and testing before it is

correct.

Information systems development projects within the

Marine Corps are currently governed by Marine Corps Order

P5231.1A: Life Cycle Management For Information Systems

Projects, and IRM-5231-01: Information Resources Management

System Development Methodology - Overview. The primary area

of concern addressed by these documents is the large scale

mainframe database developments using the MCDN. During

project development, analysts and programmers are required

11



to follow the specification contained in these, and

subsequent documents, in addition to trying to meet the

needs of the end-user for whom the program is being

developed.

Care must be taken during development to ensure that all

aspects of a transaction are dealt with properly and

completely. In the manpower and pay arena, a single

transaction may effect elements contained in two separate

ADABAS physical files. Identifying all the aspects

contained within one transaction can take an enormous amount

of time and effort on the part of a junior programmer.

Numerous sources exist for identifying the data affected by

a transaction, including other Marine Corps Orders,

previously developed programs, and any duty experts that may

be available for the programmer to consult. When the

frequent movement of personnel is taken into account, it is

often a miracle that anything is accomplished at all. Any

expertise that an analyst or programmer may develop during

his tour at an installation is often lost when he/she moves

on to another site, and there is no guarantee that his/her

replacement will come in with anywhere near his/her level of

knowledge. This means that each new programmer must often

re-learn the knowledge that an outgoing expert has developed

with minimal turnover involved. All the factors that must

be considered during the development process add to the

12



complexity of the task, and tend to increase the amount of

time required in the development process.

The CFESA environment provides a good basis for

developing a DSS. The single system image and the

consistent access format are well equipped to be adapted for

use as the dialog manager within a DSS. Once the

development system is invoked, a query/response type of

dialogue can be initiated within the CFESA to provide the

DSS with the information it needs to access the tool box.

The tool box of common functions within the CFESA will

provide the model base of logical transactions. Once the

system has received the input from the developer, it will

access the tool box and provide the developer with a list of

the transactions necessary to complete some aspect of an

automated process. The CFESA also provides a facility for

performing maintenance on the tool box that will allow for

modification of and additions to the logical transactions

throughout the life of the system. The database portion of

an expert system is different than what is considered the

database portion of a DSS. Within an expert system, all the

database portion is used for is a temporary work space to

use while collecting and collating the users input and the

system responses. This can be provided quite easily by

utilizing some temporary working storage for the user during

the operation of the system. The CFESA also provides a

13



suitable environment within which to build the decision

logic and rule processing that is necessary to power the

inference engine within an expert system.

A DSS to support application developers will fill the

role of a duty expert within a functional area such as

manpower and pay. When provided with the specifics of an

application, it will be able to access the tool box and

provide the user with a list of potential transactions much

faster than the user could develop on his own. In this way,

it will serve to lessen the impact of experienced

programmers being transferred to other installations. Using

a query/response format to obtain the required input from

the user will allow the system to function much like a duty

expert. The decision logic and rule processing within the

inference mechanism could utilize data driven forward

chaining in order to identify all the applicable data

elements, functions and procedures to meet the needs of the

transaction. A secondary benefit that will be realized by

the use of an expert system is the faster development and

training of junior programmers. The system will help less

experienced programmers to obtain a grasp of the functions

and related attributes within a given functional area. It

will accomplish this without removing a second programmer

from his/her development efforts as is normally the case

when a real duty expert is consulted for information.

14



Moreover, such a DSS is expected to have a major impact

on the amount of time required for project development. It

will reduce the amount of time required to identify all the

aspects of an automated process and provide an increase in

programmer efficiency by allowing them to efficiently

utilize a pre-programmed library of common functions.

Performance/ impact of the system should be readily assessed

by an increase in programmer productivity and a reduction in

the amount of time a users request for an application spends

in the development process. Use of the expert system can be

measured within the CFESA by utilizing a transaction log

type of facility available within CFESA to record the number

of accesses made to the system and the amount of time

required for the system to process a request. This

information can be compared with the increase in programmer

productivity to determine how effective the system is at

fulfilling the role of a duty expert within a given

functional area.

B. DSS DESIGN AND IMPLEMENTATION PLAN

The design of the Application Developers Decision

Support System differs somewhat from methods used for

designing MIS. Traditional design methodologies (i.e.

flowcharts, HIPO) have proven deficient for developing a DSS

(Sprague and Carlson, 1982) . Structured design

15



methodologies often result in a mismatch between the

capabilities of the DSS and the requirements of decision

makers or decision making. They do not have balanced

strength in dialog, data, and modeling capabilities because

users cannot specifically define the decision support

requirements in advance. An approach to systems analysis

which is intended to identify requirements in the dialog,

data and modeling capability areas of a DSS is based on a

set of four user-oriented entities: Representations,

Operations, Memory Aids and Control Mechanisms (ROMC)

.

Representations help conceptualize and communicate the

problem or decision situation; operations analyze and

manipulate those representations; memory aids assist the

user in linking the representations and operations; and

control mechanisms allow the user to handle and use the

system. This approach to system analysis is known as the

ROMC approach. It is a process-independent method that

helps to reduce the gap between decision support

requirements and DSS capabilities (Sprague and Carlson,

1982; Turban, 1988)

.

16



Since the system is based on expert systems technology,

a hybrid of DSS, the components that make up the system

differ from other DSS. To the extent possible, a complete

Representations, Operations, Memory Aids, and Control

Mechanisms description of the system follows:

1. Representations

• Data Dictionaries

• Marine Corps Orders

• System Manuals

• Existing Programs

• Other Programmers

2 . Operations

• Spider Diagram of Related Functions (Barrett and
Beerel, 1988)

• Event Screen Maps (Planning Analysis Corporation,
1988)

3. Memory Aids

• Tool Box of Common Functions

4. Control Mechanisms

• Common Front-End System Architecture

• Decision Logic and Rule Processing

17



The Representations comprise all the sources that a

programmer/analyst has at his/her disposal to consult during

application development. An in depth review of these

sources is necessary to identify all the elements that are

related to a specific transaction so that the relations can

be included in the tool box of common functions.

The Operations required in the system are shown in the

Spider Diagrams contained in Appendix A and the Event Screen

Maps contained in Appendix B. Appendix A details the

sequence of events for one leg of the entire system and

Appendix B contains diagrams detailing all the events in the

system. Implementing these operations will allow the user

to provide the specifications necessary to access the tool

box and determine the data elements, functions and

procedures that may be applicable to the type of application

he/she is developing.

The Memory Aids contained in the tool box of common

functions represent all the related aspects of a transaction

as identified by the objects listed in the Representations.

By referring to the tool box an application developer can

quickly identify all the related data elements and save the

time that would have initially been spent on searching

through the manuals to find them.

18



The Control Mechanisms for the proposed system are

contained within the Common Front-End System Architecture

and the rule processing and decision logic utilized in the

inference mechanisms processing. The CFESA provides the

environment within which the entire system functions, and

the update and access mechanisms for the tool box of common

functions. Additionally, the CFESA provides for the smooth

integration of all the aspects of the expert system. The

rule processing and decision logic control the processing of

the inference mechanism for the system. The decision logic

will be used to drive a query/response dialogue with the

system user to provide the initial input to the inference

mechanism. The inference mechanism will then utilize that

input to search through the model base to identify the

related data elements, functions and procedures within the

tool box for an application developers use.

Functionally, the Application Developers DSS will

include dialogue, data and modeling components as follows:

• Dialog Component

The DSS dialog will be handled in a Query/Response

format where the system queries the user to gather input

concerning the area of application to use to drive the

inference engine. A typical session between the system

(DSS) and an application developer (AD) might begin as

follows:

19



DSS: What is the primary functional area of the

application?

1.) MANPOWER.

2
.

) PAY

.

3
.

) BOTH

.

AD: 1.

DSS: What is the type of transaction to be performed?

1. ) Add a record.

2.) Delete a record.

3.) Output a record.

4.) Update a record.

AD: 4.

DSS: What is the primary element of concern?

1.) Grade change.

2
.

) Duty status.

3.) Dependents status.

4.) Local commanders information.

AD: 1.

DSS: What type of grade change?

1
. ) Promotion.

2
. ) Demotion.

20



Using this style of dialog will allow the system to

obtain the information it requires to function, and will

do so in a manner that is easy for even novice users to

understand and respond to. It also allows the system to

respond to queries from the users asking for

explanations why a specific question is being asked or

how the system reached a particular conclusion.

• Data Component

Normally, the data component of a DSS is represented

by a database of one type or another. Within the

Application Developers DSS, the database serves as a

temporary working storage space where it acts upon the

inputs from the user and combines them with the tool box

components in order to respond to the users request.

• Model Component

The model component represents the knowledge store

within the system. Within the Application Developers

DSS the knowledge is represented by the rule processing

and decision logic working in conjunction with the

components contained in the tool box of common

functions. The CFESA provides the facility to make

changes to the model base allowing the system to grow

and adapt to the needs of the users.

21



Figure 2-1 contains a diagram showing how the resources

available within the DSS environment are mapped onto the

functional components described above. The CFESA provides

the framework within which the DSS functions as a whole, and

it also provides key components for use by the individual

Dialogue and Model components. Additionally, the model

component contains the heart of the DSS, the tool box of

common functions and the inference mechanism. These two

items are the parts of the system that actually simulate the

reasoning of a duty expert to provide a response to a users

request. While the user may view the dialogue component

he/she deals with as the system, the majority of the design

effort is centered here to provide accurate and meaningful

results. The data component shown on the map actually holds

a minimal amount of data in the form of the decision logic

and rule processing. There is some interface between the

functional area's data dictionary and the tool box of common

functions. This is accomplished within the temporary work

space that is designated within the expert system in order

to handle the users input and formulate the systems replies

to the users queries.
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Figure 2-1 CFESA Components

Figure 2-2 contains a diagram showing how the

implementation process for an expert system should be

handled. The most important activities within the process

are acquiring and structuring the knowledge. This is the

time when you are working closely with the duty expert and

potential users trying to adapt the system to meet their

needs. Care must be taken during this phase to insure

cooperation between all parties. Again it is important to

remember that this is an iterative process, as depicted in

the diagram, and change is expected to occur.
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(Barrett & Beerel, 1988)
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III. ENVIRONMENT

A recent study (Peat, Marwick, Main & Co., 1987)

analyzed the benefits of a user interface that was found to

be easy to use. The benefits identified by the study fell

into four broad areas.

• Productivity gains were realized by an improvement in
throughput, increased quality of product, and improved
planning, communications, and control due to a system
that was easy to use

• Ease of use was found to be an asset in a system since
it promoted use of the system rather than acted as a
roadblock to the users

• Ease of training made the system easier for the users to
get started with and once they had learned one
application it was easy to add on others since they had
the same feel due to a common interface

• Executive use of the system was found to be enhanced as
a result of the ease of use and ease of training
features. The ability to quickly master the operation
of a system allowed key executives to plan, communicate,
and control their projects and resources which provides
competitive and strategic value to an organization

The benefits identified in the study are summarized in

Table 3.1.
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Good User Interface Benefits

Productivity Gains
- Throughput gains.

- Quality gains.

- Planning, Communications, and Control gains.

Ease of use promotes use.

Ease of training.

Executive use.

Table 3.1 Interface Benefits

The ability of an easy to use interface to increase

productivity and promote use of a system is the reason

behind the inception of the Common Front End System

Architecture (CFESA)

.

The CFESA is scheduled for implementation at the MCCDPA

Kansas City, Mo. during the fall of 1989. The environment

that it will be operating on is contained in Table 3.2.
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HARDWARE: SOFTWARE:

IBM 3084 Quad Processor MVS/XA

IBM 3380 DASD Top Secret

NCR Comten Front end Processor UCC - 7

Line Printers UCC - 11

Tape Drives
VTAM

TSO/E
Other associated peripherals CICS

ROSCOE

COMPLETE
Natural 2.1

Adabas 5.0

Other miscellaneous compilers

utilities and application

packages

Table 3.2 MCCDPA Environment

The CFESA is designed to standardize the computer

interface and provide a single system image within a

computing environment. The primary goal of the single

system image is to provide a friendlier, easier to use

interface that promotes system use rather than acts as an

obstacle to it.

The CFESA is centered around a menu system that provides

a user with a unique choice of functions based on what

he/she is authorized to access. The menu system is flexible

in the sense that it allows novice users the ability to step
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down through each level of menus to get to the function or

data he/she needs to access, yet will allow an experienced

user to do a direct transfer to the function or data without

utilizing each of the intermediate steps. The security

facility within the CFESA is provided by a centralized

security file that is accessed each time a user logs onto

the system. The specific access level for the user is

contained in the file and determines what functions he/she

is provided within his/her menu structure. This further

enhances system security by preventing a user from seeing

functions that he/she is not authorized to

access. (Linsenman, 1987)

Additionally, personnel are provided access to

development aids in the form of a tool box of common

functions that can significantly reduce program development

and maintenance time. One such aid is the standard

navigational capabilities given to the user through the use

of Program Function (PF) Keys. Actions such as the

immediate log-off from the system, transfer to any other

authorized transaction in the system, and return to the

previous menu are effected with a single keystroke.

(Linsenman, 1987) The ability to utilize these aids saves

time on the users part and provides a quick and standard

method of execution which further enhances the single system

image. Table 3.3 contains a summary of the functionality

provided by the CFESA.

28



SYSTEM ARCHITECTURE CONCEPT

* SINGLE SYSTEM IMAGE
- ONE LOGON PROVIDES ALL ACCESS
- CONSISTENT USER INTERFACE

# STANDARD MENU SCREENS
# COMMON AUDIT FUNCTIONS
# COMMON HELP AND ERROR HANDLING
# STANDARD USE OF KEYBOARD

- MACHINE INDEPENDENT
- SOFTWARE INDEPENDENCE
- INTRA-APPLICATION COMMUNICATIONS

* SECURITY CONCEPT
- STANDARD SECURITY IAW TOP SECRET

* INTEGRATED DATA RESOURCE
- REAL FAMMIS DATA BASE
- CURRENT DATA BASES

Table 3.3 CFESA Concept

The tool box is centered on a logical transaction

concept which is defined as the minimum amount of work

required to perform some aspect of an automated process.

Each transaction or process within a system is analyzed to

determine what actions are associated with it. Once
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identified, they are used to define the logical transaction

that is contained in the tool box. Once the logical

transaction is defined, the developer does not need to rely

on his/her memory or spend time tracking through system

manuals to ensure that a transaction he/she requires for an

application is complete. He/she simply accesses the tool

box for the transaction and is insured of the atomicity of

the transaction based on its presence in the tool box. If

five records need to be created to add an item to a

database, then the creation of the five records is a logical

transaction. Any less data indicates an incomplete

transaction, and any more indicates a repeat of the

transaction. (Linsenman, 1987) By storing the composition

of the logical transaction in the tool box, the user is

insured that all aspects of the transaction are dealt with

whenever it is accessed.

Other standard functions provided to the user by the

CFESA are: help, data verification, transaction reporting

(audit trail) , transaction activation, common transaction

linkage between applications and functions, and standardized

PF keys.

A DSS based within the CFESA would provide added

functionality to application developers in identifying the

necessary components from the tool box for their

application. The addition of a manpower and pay DSS to the
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CFESA is expected to significantly reduce the time and

effort that currently is required to develop end-user

applications by reducing the time an application developer

spends in identifying the components required for his/her

application. It will provide a developer with a series of

transactions that are applicable to the project he/she is

working on based on the project specifications that the

developer provides. The developer will then refine and

combine the initial logical transactions to produce a

prototype system for the user to evaluate and comment on.

This will provide the developer with an immediate time

savings at the beginning of a project by giving him/her a

starting base for the application. Through the use of the

Application Developers DSS and prototyping for developing

new systems the user will be able to reap the benefits of

his/her new application more quickly than under current

development methods, and developers should finally be able

to begin making headway against the backlog of development

requests he/she is currently facing.

The primary components of a DSS within the CFESA would

be the dialog component and a knowledge base to store the

necessary information to drive the system outputs. These

components can be easily incorporated into the structure of

the CFESA. The menu structure of the CFESA environment

provides an excellent mechanism for implementing a dialogue
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with the user and the tool box of common functions provides

a storage area for the knowledge base.

The dialog component implemented within the CFESA menu

structure would contain the essence of the system. The

decision logic and rule processing would be contained within

the user interface to determine the initial data

requirements from the tool box. The user would be presented

with a series of questions that he/she would have to respond

to. Once all of his/her responses are entered, the system

would utilize forward chaining to work through the

statements contained within the inference engine of the DSS

to determine the tool box access requirements.

The knowledge base would be stored within the tool box

of common functions in the form of data element

relationships, standardized function modules and pre-

programmed procedures that would be accessed based upon the

results of the user/system dialog. These data element

relationships, standardized function modules and pre-

programmed procedures would provide the application

developer with a knowledge base to build upon for the

development of his/her application much faster than he/she

could develop that knowledge base by sifting through

reference manuals and other information sources.
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IV. DECISION LOGIC & RULE PROCESSING

The decision logic and rule processing used to drive the

inference mechanism of a DSS comprises the data and dialog

components of the Application Developers DSS. The inference

mechanism is the bridge between the user and the

model/knowledge base that leads the user to the information

or knowledge that he/she needs to get from the

model/knowledge base. Figure 4.1 shows the relationship

between the user, inference mechanism, knowledge base and

database.

The inference mechanism drives all interaction within

the system. Its function is to use the decision logic and

rule processing to search through the knowledge base to

provide information to a user. The inference mechanism is

basically a set of routines that carry out deductive

reasoning. It has no understanding what it is doing, or

what it achieves. The process is simply a mechanical one.

(Barrett and Beerel, 1988)
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Figure 4 . 1 Component Relationship

An inference mechanism is typically composed of a series

of IF-THEN-ELSE statements that step the user through the

decision making process to obtain the relevant information

contained within the systems knowledge base. Information

can be obtained from the knowledge base by using one of two

methods of working through the decision logic and rule

processing. The inference mechanism can use goal directed

reasoning which is known as backward chaining or it can use

data driven reasoning which is known as forward chaining to

thread through the rules. With backward chaining, the goals

are possible solutions to a specific problem and the system
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works backward through the rules associated with each goal

to determine if it is a viable alternative. Forward

chaining uses the strategy of gathering data from a user

until a pattern is recognized that will allow the system to

present a user with a solution set. Forward chaining leads

to a wider variety of solutions than does backward chaining

since the possible solutions are not specified before hand.

The chaining method used by a DSS depends upon the purpose

of the DSS. Backward chaining is most useful in selecting

between a set of known solutions, and forward chaining is

used for building up solutions and leaps in reasoning. Each

of these methods leaves a different impression on a user.

Figure 4 . 2 shows a comparison between the two types of

chaining. (Barrett and Beerel , 1988)

Forward chaining is the logical choice when a system has

to build up a solution from many components, or inputs. The

Application Developers DSS would be such a system. The idea

behind the system is to provide a developer with a set of

data elements, procedures or functions that may be

applicable to the application he/she is working on. Once

the developer has a solution set to start with, he/she can

begin to work on narrowing or expanding that base to provide

all of the information or functionality that the application

he/she is working on requires.
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BACKWARD CHAINING FORWARD CHAINING

Also called goal directed data driven

Starts from possible solutions new data

Works toward necessary data any conclusions

Progression thru ru les conclusion to condition to

condition conclusion

Style conservative opportunistic

Processing efficient possibly wasteful

User's Impression plodding but predictable responsive but quirky

Obvious usage selection between alternative building up solutions
solutions and 'leaps' in reasoning

FORWARD VS. BACKWARD CHAINING

Figure 4.2 Chaining Comparison

The inference mechanism also provides a degree of self

documentation to the system. This ability comes with the

systems ability to track the rules that it uses to reach a

conclusion or conclusions and to provide that list to the

developer so that he/she can verify that the rules the

system used are all applicable to the application he/she is

developing. The inference mechanism also provides the

ability to respond to basic type of questions the user asks

such as why a particular rule was used. In this instance

36



the system would respond with the link that caused that

particular rule to be used. This self documenting aspect of

the system will enable an application developer to verify

the outputs of the system more rapidly than he/she would be

able to verify them if he/she didn't have them.

One aspect of a forward chaining expert system type of

DSS that is often looked upon as a drawback to them is the

unpredictable nature of them. There is no guarantee with

this type of system that a reasonable solution set will be

arrived at. The solution set that the system provides may

have no conclusions in it at all, or it may have an

excessive number of conclusions, or an excessively large

solution set. (Barrett and Beerel, 1988) While these may

seem to be drawbacks in the beginning, a closer examination

of the purpose of the Application Developers DSS shows that

these results are actually an added benefit. A solution set

that contains no recommendations for data elements,

procedures or functions or one that is excessively large may

actually be an indication that the application that the

developer is working on has been poorly specified or poorly

designed. Receiving an indication like this early in a

projects life cycle should help to shorten the development

time and improve the quality of the application as a whole.
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V. MODEL/KNOWLEDGE BASE

The model/knowledge base is the heart of an expert

system type of DSS. It contains the know-how or expert

information of the system that the inference mechanism must

act with to reach a feasible solution based on the users

input. The information contained in the model/knowledge

base can come in any form, but it is usually expressed in

the form of rules of thumb or relationships. The

programming language used within the system most often

determines the form the model/knowledge base will take.

(Barrett & Beerel, 1988)

The model/knowledge base within the Application

Developers DSS will serve as the store house of the systems

knowledge. It will hold the data relationships, procedures

and functions that will comprise the outputs of the system.

Access to the model/knowledge base will be controlled by

the decision logic and rule processing utilized by the

dialog component of the DSS. As stated earlier, the rules

of the system are stored in the form of IF-THEN-ELSE type

statements. This form is a familiar form to almost everyone

literate in computers and makes the logic of the system

relatively easy to understand. In an expert system type of

DSS each rule is a nugget of know-how which is valid in
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itself. When the system is running the inference mechanism

will select which rules to apply, and when, to solve the

current problem. The system builder only has to state what

the rules are and not how the rules will be used. The

statement- of what rather than how is a declarative statement

of know-how and is one of the strengths of an expert system

DSS. Other strengths include:

• ability to add, modify, or delete rules independently of
one another

• ability to input rules in any order

• program is easy to understand

While these are generic strengths of an expert system

DSS, there are some exceptions to them in reality. In many

cases the order the rules are input often affects the

processing, and the ease of understanding is often dependent

on the software tools used and the skills of the person

developing the system.

When compared to traditional systems, an expert system

type of DSS is usually quicker to build and easier to

modify. It lends itself well to incremental development

which gets a beginning product into the users hands faster

and can be modified faster to provide what the user really

wants because of the independent rules. (Barrett & Beerel,

1988)
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Another primary aspect of the model/knowledge base is

the information it contains in the form of data

relationships, canned procedures and standardized functions.

In order for the Application Developers DSS to assist a

developer in identifying all the aspects of a transaction or

application it must contain intimate knowledge about what

the relationships are among the data elements and how a

change in one can effect other elements. Information like

this can be expressed in the form of a complete, interactive

data dictionary or an Entity And Attribute Report and

Association Report (Information Engineering Systems

Corporation, 1989)

.

Additionally, canned routines, procedures and functions

should be available as an output from the system. These

should come in the form of pre-coded and debugged modules

that have proven to be effective in solving a rigidly

specified task. These could include modules to change a

service members marital status, promotion or stop/start an

entitlement. The use of pre-coded modules like these in

applications development will promote structured programming

techniques, improve development speed and ease the

documentation burden because each of the modules should be

complete entities unto themselves, complete with test

results and documentation to be included in the final

package for the user. The only effort required by the
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developer would be the function/procedure call and variable

passing to get the data into and out of the module.

In many cases, the sources for the standardized

functions and procedures already exist in many

organizations. Most programmers maintain their own private

libraries of pre-coded modules that execute what they have

found to be repetitive or commonly used tasks. By tapping

these libraries significant time in loading the

model/knowledge base can be saved and many programmers would

feel that they have a vested interest in the system since

they would have made a contribution to it. This aspect will

go a long way toward tapping the pool of expert knowledge

throughout an organization.
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VI. FUNCTIONAL REQUIREMENTS DEFINITION

This chapter contains the Functional Requirements

Definition of the Application Developers DSS and is

formatted in accordance with Marine Corps Order P52 31.1A and

IRM 5231.04.

SECTION 1 GENERAL

The Marine Corps Central Design and Programming

Activity, Kansas City, Mo. is currently installing a new

architecture for their mainframe environment to operate

under that is known as the Common Front-End System

Architecture. This architecture gives an application

developer working within the manpower and pay arena a single

system image environment to operate within and provides

him/her with access to a tool box of common functions to use

in developing applications.

This specification describes a DSS for use on the CFESA

that will aid an application developer in identifying

applicable data elements, functions, and procedures for use

in a program being developed.
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1.1 OBJECTIVES

The Application Developers DSS design objectives are:

a. Provide application developers working within the

CFESA with an automated aid for identifying data

elements, functions and procedures that could be

applicable to a program under development.

b. Save time during the development phase of a

programming project.

c. Guard against the loss of knowledge in the event

the "duty expert" leaves the installation.

1.1.1 Current System Deficiencies

The current method of identifying applicable data

elements, functions, and procedures to use within a

programming project leads to several deficiencies. Among

them are:

a. Excessive time spent searching through unrelated

literature.

b. Distracting knowledgeable programmers from their

assigned tasks.

c. Missing related data elements, functions, or

procedures due to lack of recognizing their

applicability.

d. Loss of corporate information when experienced

programmers leave the installation.
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1.1.2 Proposed System Objectives

The primary objective of the Application Developers DSS

is to provide application developers working within the

CFESA architecture an automated tool to speed up the

identification of data elements, functions, and procedures

that need to be considered for use within a programming

project. The system will use the components of the CFESA

architecture to query an application developer about the

focus of a programming project and use the results to search

through the tool box of common functions to obtain a

beginning set of data elements, functions, and procedures

that should be considered as applicable to the project. At

that point the application developer must determine which of

the items is actually applicable to the project and use them

accordingly.

1.2 SCOPE

The Application Developers DSS will be limited to the

manpower and pay functional areas that are within the domain

of the MCCDPA Kansas City, Mo.
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1.2.1 Applications Under Study

The Application Developers DSS will be limited to

application development in the manpower and pay functional

areas. All of the deficiencies identified in Section 1.1.1

are directly related to the amount of time spent gathering

information and the accuracy, completeness, and relevance of

the information.

1.2.2 Organizational Environment

The organizational environment the system will function

within is the environment within the Marine Corps Central

Design And Programming Activity, Kansas City, Mo.

1.2.3 Site Specific Information

The system will run within the hardware and software

environment delineated previously in Table 3.2.

1.3 AUTHOR

Captain Charles C. Hansen, USMC

Student, Computer Systems Management Curriculum

Naval Postgraduate School

Monterey, Ca. 93943
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1.4 FUNCTIONAL REQUIREMENTS DEFINITION ACTION PLAN

The Application Developers DSS represents a new type of

development activity for the MCCDPA Kansas City, Mo. It

will replace a manual search of system reference manuals,

data dictionary entries, previously developed programs, and

corporate knowledge held by other members of the

organization with an automated tool that will focus on the

primary area of a development project.

1.4.1 New Logical Model Findings

The CFESA provides an excellent environment for a DSS to

operate within. It provides:

a. A well defined method of user interface to handle

the dialog component of a DSS.

b. A tool box for the storage of data element

relationships, functions, and procedures to fill the

needs of the model component of a DSS.

c. A temporary work area for the system to use as the

data component to compile the results of the

user/system dialog and search the model component to

identify the applicable information.
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1.4.2 Recommended Course of Action

The ability of the CFESA to meet the needs of a DSS

indicates that development of a DSS for application

developers working within the CFESA should be undertaken.

DSS development requires a different approach than

traditional system development utilizes in order to be

successful. Past experiences in DSS development indicate

that an incremental approach to development through the use

of prototypes works best. (Sprague and Carlson, 1982;

Turban, 1988)

Based on the findings, incremental development of the

Application Developers DSS should continue through the use

of prototypes.
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SECTION 2 . STRUCTURED SPECIFICATION

2. 1 DATA FLOW DIAGRAMS (DFD)

The DFD's for the Application Developers DSS are

depicted in the following sections.

2.1.1 Context Diagram

FIGURE 7-01 Application Developers DSS Context Diagram

User Input / \ Response to User

Application Developer's DSS
Context Diagram

Figure 7-01 Context Diagram
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2.1.2 Leveled Set of Diagrams

2.1.2.1 Level-One Diagram

FIGURE 7-02 Application Developers DSS Logical Model

Application

Developer

Response

To

User

User/Dialog

Data

Model
Base

Application Developer's DSS
Logical Model

Figure 7-02 Logical Model
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2.1.2.2 Level-Two Diagrams

FIGURE 7-03 Application Developers DSS Dialog Component

Applicable

Functional Area

Info

Applicable

Functional Area/

Event Info

Application Developer's DSS
Dialog Component

Figure 7-03 Dialog Component
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FIGURE 7-04 Application Developers DSS Data Component

User/Dialog

Data

Model

Base

Application Developer's

Data Component

User

Applicable

Procedures

Figure 7-04 Data Component

51



2.2 MINI-SPECIFICATIONS

2.2.1 Mini-Specification Descriptions

2.2.1.1 1.0 Application Developers DSS Dialog Component

1.1 Obtain Functional Area Info

1.2 Obtain Event Info

2.2.1.2 2.0 Application Developers DSS Data Component

2.1 Identify Data Elements

2.2 Identify Functions

2.3 Identify Procedures

2.2.2 Level-One

2.2.2.1 Process 1.0 Application Developers DSS Dialog

Component

2.2.2.2 Process 2.0 Application Developers DSS Data

Component

2.2.3 Level-Two

2.2.3.1 Process 1.1 Obtain Functional Area Info

This process is the initial component of the dialog

component for the DSS designed to obtain the desired

functional area from the user. Information obtained in this

process is used to determine the queries available in the

next process.

Query user for applicable Functional Area
Accept user input for Functional Area
Pass Functional Area to Process 1.2
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2.2.3.2 Process 1.2 Obtain Event Information

This process uses the Functional Area information obtained

in Process 1.1 to determine the relevant event information

to query the user about that will eventually be used to

select applicable data elements, functions, and procedures.

Do while not done
Query user for applicable events based on Functional
Area
Accept event input from user

End-do
Output Functional Area/Event info to Process 2 .

2.2.3.3 Process 2.1 Identify Data Elements

This process takes the data assembled in the data component

of the Application Developers DSS and uses the information

to search the tool box of the CFESA for data elements that

may be applicable to a developers application that is under

development.

Accept FA/Event data
Search tool box for applicable data elements
Store applicable data elements for output to user
Pass FA/Event data to Process 2.2

2.2.3.4 Process 2.2 Identify Functions

This process takes the data assembled in the data component

of the Application Developers DSS and uses the information

to search the tool box of the CFESA for functions that may

be applicable to a developers application that is under

development.

Accept FA/Event data
Search tool box for applicable functions
Store applicable functions for output to user
Pass FA/Event data to Process 2 .

3
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2.2.3.5 Process 2.3 Identify Procedures

This process takes the data assembled in the data component

of the Application Developers DSS and uses the information

to search the tool box of the CFESA for procedures that may

be applicable to a developers application that is under

development.

Accept FA/Event data
Search tool box for applicable procedures
Store applicable procedures for output to user
Discard FA/Event data

2.3 DATA DICTIONARY

The data dictionary developed and defined by the REAL FAMMIS

project is applicable and requires no changes.

SECTION 3 SUPPORTING DOCUMENTATION

3.1 SUMMARY OF NEW REQUIREMENTS

The new requirements of the Application Developers DSS

lie in the area of the data, dialog, and model base

components of a DSS. These components make up the heart of

a DSS and specific information concerning each component as

it relates to the Application Developers DSS is contained in

Chapter 7

.
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VII. CFESA SYSTEM INTEGRATION

The CFESA is the key ingredient in the development of

the Application Developers DSS. It provides an excellent

environment to support the data and dialog components of the

DSS as well as a ready made store house for the model base

in the form of the tool box. All of the interfaces between

these components have already been designed within the

CFESA, as well as additional features that make the user's,

application developer's, and system administrator's jobs

easier to master.

Tieing a DSS into the CFESA will require care and

attention to be applied to each individual component. Each

of the DSS components, Data, Dialog and Model Base, has its

own particular areas of concern that need to be addressed

directly.

A. DATA COMPONENT

The Data Component of the DSS is where all of the

decision making of the DSS will occur. For the Application

Developers DSS it contains the rule base the system

functions on and temporary working storage for use while the

users input is being accumulated and then to store and

format the results of searching the tool box (Model Base)

for data elements, functions and procedures that might be
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applicable to a developers project. In an environment where

virtual memory is used, such as that found at the MCCDPA,

concern over each users available work area is minimized

thanks to the dynamic way in which memory is allocated to

each userv In installations where virtual memory is not

utilized, or there are other restrictions imposed upon

user's memory use, care should be taken to allocate

sufficient memory to allow for the efficient processing of

the system. If there isn't enough memory allocated to allow

for smooth, efficient operation the system will appear slow

and awkward to a user and will result in a lack of

confidence in the responses the system provides and

eventually use of the system will cease. (Barrett and

Beerel, 1988)

The rule base, in the form of IF-THEN-ELSE statements,

contains the reasoning ability of the DSS. They are an

attempt to isolate the reasoning that an experienced

programmer might utilize to break down a programming project

to identify the data elements, functions and procedures that

should be utilized for the project. The rule base for the

Application Developers DSS is based on the structure and

information available within the manpower and pay database.

The initial determination that a user will have to make is

whether the primary area of concern is within the manpower

or pay area, or both. The possibility that a transaction
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will effect both areas must be considered since there is a

large area of overlap between the two functional areas.

Once this determination has been made, the specifics of the

application are addressed. During the development of the

Real FAMMIS Reporting and Retrieval System (R3S) , sixteen

basic categories were identified as valid transaction

categories. These sixteen categories are:

Join

Drop

To

From

Training

Dependents Information

Pay (Debits/Credits)

Discipline

Performance

Service Information

Contract Information

Personal Information

Basic Individual Record Audit

Unit Information (Events)

Checklist for Personnel Reportable Items

Checklist for Pay Related Reportable Items (Planning
Analysis Corporation, 1988)
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Each of these sixteen categories leads to more detailed

information that eventually identify disbursing Type

Transaction Codes (TTC) that can be associated with

individual data elements, functions, and procedures.

B. DIALOG COMPONENT

The Dialog Component of the DSS will represent the whole

DSS to the user. It will be the only part of the

Application Developers DSS that the user actually sees,

therefore it is crucial that the User/System dialog operate

smoothly and efficiently.

The primary purpose of the Dialog Component is to gather

information from the user that the system can use to search

through the Model Base. The information will be gathered

through an interactive User/System dialog that presents a

user with a series of questions to respond to. The

questions that the system poses to the user come from the

rule base that is designed into the system. Since the goal

of the Application Developers DSS is to provide a developer

with a set of possible data elements, functions and

procedures for use in a program, the system must use forward

chaining to progress through the rule base.

A forward chaining inference mechanism is often

difficult to initiate and, as noted earlier, often appears

quirky to the user. Despite this, it is the only method to

58



achieve the desired results. Since the decisions that the

system must handle are straight forward questions with clear

cut answers some of the awkwardness will be removed from the

system. The ability to limit the system to clear cut

questions and answers removes the necessity of identifying

confidence factors for the rules. This makes the system

much easier to program. Rather than looking for the most

relevant of many possible rules to utilize, the system can

be lead directly to the next rule. Since the Application

Developers DSS has many different branches that can be

traversed, the sequence of events is best handled by a case

structure. At each level of decision the system should

present a list of relevant events for a user to choose from.

Each choice will lead to another subset until the ability to

divide the event is exhausted and the system arrives at a

recommended list of TTC's.

The Dialog Component will also have the ability to draw

upon the capabilities of the CFESA to further enhance its

interaction with a user. The event choices available to any

developer can be further refined based upon that users level

of access contained within the CFESA' s security

authorization mechanism. This will prevent a user with Read

Only authority from developing an application that would

allow him/her to make changes to the database by denying

him/her access to the functions and procedures that allow

those changes to be made.
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C. MODEL BASE

The Model Base for the Application Developers DSS is

composed of the data elements, functions and procedures that

relate to the manpower and pay functional areas. Most of

the work necessary to accumulate this model base has already

been done, in one form or another.

1. Data Elements

The Manpower and Pay Functional Managers modeling

teams have expended much time and effort in designing the

Real FAMMIS database. Through the use of Computer Aided

Systems Engineering (CASE) technology a database containing

857 entities and 1124 associations has been identified. The

data dictionary for this database should comprise the data

element portion of the Application Developers DSS model

base.
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2 . Functions and Procedures

Much of the work compiling functions and

procedures that are applicable to certain events has already

been accomplished by programmers throughout the MCCDPA

Kansas City. Most programmers are in the habit of

developing and maintaining libraries of these types of

routines. Use of these libraries saves programmers time and

machine time since they are already coded and debugged. The

only difficulty in obtaining these routines is getting the

organizations programmers to submit them for inclusion in

the model base.

The biggest concern within the model base is developing

a method to identify which functions and procedures are

applicable to which events/data elements. One method of

identification would be through the use of the TTC's that

are already linked to the data elements. Utilizing this

method would provide the easiest method of association and

would only require limited expansion or creation of TTC's to

identify higher level events. Adding these codes to the

headers of each function and procedure would allow easy

identification of applicable items based on the results of

the user/system dialog.
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Another important ability that the model base must

possess is the ability to grow and adapt to changes. If the

model base is to stay relevant, this ability must exist. A

key consideration to an organization is where the authority

to make changes to the model base should lie. In order to

effectively address this problem, the position of Model Base

Administrator (MBA) should be created. The MBA's duties and

responsibilities would parallel the duties and

responsibilities of a Data Base Administrator as found in

many organizations. The MBA should be in a position to work

closely with the organization's DBA and possess an intimate

knowledge of the functional areas requirements and purposes

so that he/she can insure that the model base stays current.
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VIII. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

1. General

The development of the Application Developers DSS

provides the MCCDPA Kansas City, Mo. with the opportunity to

increase programmer productivity and to gain additional

benefits from work that has previously been accomplished by

the Real FAMMIS program office. It will build on work that

went into the Event Reporting for the R3S system and utilize

the basic design work of the Real FAMMIS project as well as

utilize the capabilities of the CFESA. Since the

Application Developers DSS will be make use of a new

architecture at the MCCDPA it is difficult to assess the

viability and benefits such a system could provide. Based

on the results obtained at the DOE INEL and the potential to

realize a significant time savings in the early stages of

program development, the Application Developers DSS gives

every indication of being a system that could provide

enormous benefits through increased programmer productivity

to the MCCDPA.
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Without the CFESA, development of the Application

Developers DSS would be much more difficult. Extensive work

would be required on the interfaces between the data, dialog

and model base components. Working within the CFESA though

relieves the interface burden from the DSS developer and

allows him/her to concentrate upon the task of defining the

rules and establishing the model base.

2. Inference Mechanism

The inference mechanism driving the Application

Developers DSS will appear as a menu system displayed by the

system that allows a user to select the next level choice

from a list provided to him/her. Beginning the inference

mechanism in this manner will allow development to take

place incrementally on the system and for more time to be

spent on the tool box contents than on the access method.

Once the tool box contents have been finalized and initial

feedback has been achieved, a more elaborate processing

scheme for the inference mechanism can be developed and

installed for the Application Developers DSS.

3. Model Base Components

The real effectiveness of the system lies in the

contents of the CFESA tool box. In order for the system to

be utilized the developers who are going to be accessing it

must believe in the integrity of the data elements,

functions and procedures it contains. Initial loading of
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the tool box contents should receive a high priority during

the system development. Utilizing the information developed

during the Real FAMMIS information engineering effort and

further incorporating the results obtained from Information

Engineering Systems Corporation's User: Expert System

software package, should provide the initial confidence in

the data element components within the tool box. The same

level of confidence in the functions and procedures can be

obtained by carefully reviewing each one submitted for

inclusion and thoroughly testing and documenting each one

before it is added to the tool box.

Continued confidence in the integrity and value of the

items in the tool box can only come from a demonstrated

commitment to keeping the items up to date and accurate.

This can be accomplished by establishing a Model Base

Administrators (MBA) position at a level of authority equal

in degree to that of the Data Base Administrator (DBA) . The

duties of the MBA would be similar to those of the DBA in

that he/she would be responsible for insuring the integrity

of the items in the tool box and be the central point for

changes that would be included in them.
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B. RECOMMENDATIONS

The Application Developers DSS represents an opportunity

for the MCCDPA Kansas City, Mo. to realize additional

benefits from previously accomplished work and advance into

new areas of program development. As such, the following

recommendations are provided:

• Determine to begin incremental development of the
Application Developers DSS after the installation of the
CFESA is complete at the MCCDPA Kansas City, Mo

• Begin collection, identification and documentation of
standardized functions and procedures for inclusion in
the tool box

• Create the position of Model Base Administrator and
staff it at the appropriate level

• Expand upon the TTC identification scheme and utilize it
to identify the data elements, functions and procedures
contained in the tool box

• General and Detail Design efforts for the Application
Developers DSS should begin as soon as possible
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Spider Diagrams
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The diagrams contained on the following pages contain

the event sequences for the JOIN event leg of the menu's.

These diagrams correspond with the diagrams contained in

Appendix B as noted below each diagram.

Level Select Event

See Appendix B, Page B-3.
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See Appendix B, Page B-4 to B-7.
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See Appendix B, Page B-6.
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See Appendix B, Page B-6.
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See Appendix B, Page B-6.
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See Appendix B, Page B-6.
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See Appendix B, Page B-6.
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See Appendix B, Page B-4
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See Appendix B, Page B-4
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See Appendix B, Page B-4.
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See Appendix B, Page B-5 and B-7
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See Appendix B, Page B-5.

A-13



See Appendix B, Page B-6.
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See Appendix B, Page B-4
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See Appendix B, Page B-4
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See Appendix B, Page B-4.
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See Appendix B, Page B-7.
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See Appendix B, Page B-7.
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Level 3 Join Event

See Appendix B, Page B-7.
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Level 3 Join Event

See Appendix B, Page B-7
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Appendix B

Screen Maps
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The diagrams contained in this appendix are taken from

the REAL FAMMIS Event Reporting document prepared by

Planning Analysis Corporation. They are included here for

ready reference and correlation with Appendix A.
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I (3970O0-OC1)

CAREER SEA PflV !•

t CCRRECT/ADAIST 1

! CtEDIT—
:—srflRr

! STO*

! STflRr-—dowutic* duty pav-j— i

—

occk-
I STOf-

DIUlKo WW PflY !

STRESS W-TY PftV-

FLYIHG DUTV PflY-

F0REI9A DUTV PflV-

-STflRr

>SE OflTE-

I STOp-

i

—

start (XEuroeER--
I CREDIT CKMOSER-

CK-
STflRr NOKCRQ«18EP-

DIT KWCREiflE^ER-
STOP-

S' -rr«Rr-

HOSTILE FIRE PAY 1 :

—

stop

I OCCK
! CREOIT-

I (188000)
-: <H7ooo)
!(139O0D
iUttOOO)

K13000C)
-:(1290OC)

K13100C)

!<14O02>
-!(H8OO0)
K14SO0D

I < 129003-00?)

-1(130004-00?)

K13001D

!(12?O01-OO£>
-! (130009-OtC)

I (12900 1)

1(130010)

J (13&OQ0)

-!(1?SOOO)

K12S0OC

K293O0D
K2940C1)
l(23MWl>
K29TOD

(1310O4-008>

(13100 D
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ro

-+M OCCWJST— I-

-—mrrcmute oirrv pay— :
—

—special oury r*v :
—

—-OOVEDfEHT BTRS-

—fit OCCKJST— :•

-OUTY STfirUS

STREWN CATEGORV-—ihdiwoual own-—-RTL

»T 1—billet description—

:

—ei u»5 1

service coot-:
ARRIVED US *>T RES—

i

—cwusr* :—lust cre*r rot* 1

——OSC/DSR 5

OCLC 1—-oepejoexts uwnoN-:
DUTY SECT10* :

-~fK»L SCHOOl :

LOCftL M0HE WIRES !

LOCfiL SCHOO. :—nos :

PLATOOH MJ1BE* !

T/0 LNC WBEJ! :—uork STpnoN :

UORK PHD* !

—-RED-

SECURITY HWESTIOflTlO*

-smr-
CHECK

CREDIT-
T0P--

KCQJfiTT-

INADEQUATE

INADEQUATE *—rERiinfinoH

PERCENTAGE CHANSE-

DOLLAR CHANGE

CORRECT wc/aaan-
60VT LEASED

(«fc0DOO)

(112000)

(13SOOC>

(158000)

(C33000)

(1770O0)

(152001)

CC720CC)

CC710O0)— (120D01)

«220O0)— wirooo)
(OT10OO)

CM70O0
-

)

CW70CO
(«99DlO
(«990l9)

(17fcD0C)

(470000)

M99021)
(«99D?8)

(499D02-00O
<«99022-O2fc)

—spojse mni— irr chjld-

1(130003)

-1(123002)

J (127003)

1(151013)

IC23SOOO:

-J (233000-000

Kirou-om
-Kl»7037-039)
1(1*002-003)

K1M0CO)

C330»-<12-

-2ND CKILD-
-3RP CKILD-
-<TH CWLD-
5TH CHILD-

ETX CHILD

FATHER'S Wtt
fCTHER'S NATE

—

DEPTH OWTUITV——p*v arrears—oc nor notify—
INSURANCE—-NEXT or KIM

DIRECT! OKS

I
—

UFWE-
LETE-

6Rfl"«TED/DOC ET^-
ACCESS CODE

1(30000-010
l(34«J00-03O

-I (3C000-00O
I(3«b000)

1(3*7000)

KlttOOO-OC?)

I (172000-003)

-K195000-O0?)

KU9000-007)
l«>9C17)
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—miff—
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EXCESS SCHOOL
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—

IE OK* cmtrol

HPPELLFTT LB**

—

EXCESS UN LEWE-

—O0M00) O3S00C)
—(4?OOO0> OSSOOO)

HOSPITALIZED LV-

HOSPITALIZED
SIC* DlSPE4SflPV-

SICK QUARTERS

—

SICK OTHER

—«SEMT LESS 24 HR5-

—TRILED RETURN LV

—

—flBSEK' OVER 24 HRS-

KTMIM
ORDERED H01E-

COWIHEX
STATUS CHR15E-

—Ufi EXCUSED SAKE DR^-—«EV EXCUSED

PREV EXOSEO SfflE Dtt

—-OK LIBEITV

OK LEAfE

UQL£ Uf

DEUVEREC

0« LIBOtTV
OK LE*>E

UQLE Uf

DELIVEREt

STATUS CHAtSE-

I— (1OW00-O0D WM000)
:— ossooo) <«occc)

I— C112O0CD <171000)

1— (104000-013)

-J— (I ISO 20-022)

I— (115024-029)

I— C2f9O0D-Oll>

-l— Ctl£020-C22)

I— (115024-02$)

J— (113000-OCD

I— 010000-009) (112000)

1— OJSOOO) (460000)

1— (280000-002, 321000-001)

I— C2S1000-O0D
I— C11S020-022)

I— (11SC24-029)

I— C2S1000-001)

I— (115021-022)

-I— (115024-029)

I— (isoooo:

— O3800C'
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IK SICK STATUS ! I— O940D0;
ATTE£ SICK STRUTS 1 1— O%00D;

ASSIGNEC TO-

EXTEHCCI OK-

—COtlOOl."
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— (110000)

— ! I— 037000)— :— : — osrooD
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LEAVE OMEKSEAS

EHEWEWCV 0LO5EAS
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:
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STOP THE tRTICWS—-VHP—start ccrsars 1—START BR5

--aOTKIMC- C0*AT—cloth:* fr aw 1-—
—aonoNC- co»n»o<T-
—nHE lost

—fsa

I— 02*003: <1<200C>

i— euro::: ooiocd
-!— O£20DD-001>
I— OBfODl> OOSOCS>
i— curooo: OOSOC3)

START FSA Vfft I

START FSfl TVPE UP-
START FSfl tvpe n-s-
START FSfl TVPE It-T—
STOP FSfl TVPE I

STOP FSfl TVPE II—R-
STOP FSfl TVPE II—S

—

STOP FSfl TVPE Jt-T-
« FSfl TVPE I

CK FSfl TVPE II-*-
CK FSfl TVPE Il-S-
CK FSfl TVPE II-T—
DIT FSfl TVPE I

BIT FSfl TVPE II-t-

DIT FSfl TVPE II-5-

DIT FSfl TVPE II-T-

——CAREER SEA PAY !

! CORRECT/ACJUST

-

CREDIT
I START
« STO"

I START-—DOWunoK oury pfr---:— i—oc:<-
J ST0 B-

OlflAG tlTV PAV S--

STRESS tXTf PAY-

-START-

-STO*-

-START

-LAPSE DATT-

-STOP-

-OCCK KIP
-START CKinDKC-
-CHOIT CREHEffER-

FLVIAC EXTK PAY-

STAR: MOHCRBflEHBEP-
DIT HOKCSLMAEfKR-

STOP

—fordo* our*- pav :— -START-

-fT0»-

—hostile nil pay 1—

i

-START-
-STO 5—
-ac:<-
-cj£d:t-

ia*oooo-oo;>
J <1WOOO-O02>
I O98000-O03>
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KIWOOC)
UJ<700C)
K15900D
uinooo)

K150OOC)
-U12300C)
K1J10OC)

K1M0O2)
-UH80Q0)
ICI4SOQD

i uwo«-oo?>
-! (150004-007)
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—PHY CHECKLIST— :•

EK CHECKLIST— !•

PARACWTE DUTY PAY— !

i—CREDIT

I

—

sxo>

SPECIAL WTY PRY ! ,'

:

—

strrt-

DUTY STATUS

STREWSTH CATEGORY——iioniouRL locrtioa-

RfD
ADT

—BILLET DESCRIPTION

—

—BILH03
-~COWflT SERVICE COOE-—4KRIICD US HOT RES

—

—WUSPR—last cnrcflr TOUR

—DSC/TOR
—OCLC
"«PENDENTS LOCATIO*-
--DUTY section
"fORHflL SCHOOL
—LOCAL HCflE ADDRESS

—

—LOCAL SCHOO.—nos—PUffOW NU1BE?—T/O LUC HJ18ER—UORK STATION

—UORK PHONE

—UED-

—secucztv im^snwirn

—

(460OOC)

(112000)

(135000)

(198000)

(033000)

(177000)

(152001)

(072000)

(071000)

(120001)

(422000)

(417000)

(091000)

(097000)

(097002)

(499D14)

(499319)

(1760OC)

(470DO0)

(499321)

(499328)

(499002-000
(499322-026;

SPOUSE HArtE-

1ST CWLD-
-2» CWLD-
-3RD CKILD-

-<TH CHILD-

-£TH CWLO-

! 1(130003)

t—1(129002)

! 1(127003)
-! 1(131003)

-! I (235000)

t—K233000-00O
-! 1(233008-012)

6TH CHILD

FATHER'S HflflE-

mother's imc--
atm oratuttv

arrears-

HOT aot:f>—
INSURANCE

T OF WN-
DIRECTIOHS-

Lt

"LETlCm-

UFtWE-
DELETE———WlTED/DEICEr-
ACCESS CODE

I (343000-010

I (344000-030
! (345000-000

I (346.000)

1(347000)

Kiuooo-oo:)
1(172000-00!)

KlISOOO-OO!)
I (169000-007)
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TtfilNUG

-TtfilNUG WIDC* UNIT

—

imiiie*>—s—rwucxc- —

-TWINING OUTSIDE UCr-

-^wvsicftL fitness test

-RIFLE OUUFIWnO*
PISTOL KCUR.inwnOK
-lEflDERSCF TRMNINC-
-ESSEiniflL SUBXCTS TIAIM*,
-8ftS CHAHBO rWUKIN6
-MUG LECTURE/TRWWW,
-SECURITY L£CrURE/TEAIWH6-
-DRIlCR irflOVErENT SCHOO.-
-UDOHT CONTRD. PROW
-mar»w w^ewbnce progr*
*\amw cufuncanoN

-conhxno o<- security
-IPOflfE HMSriOfiTKW
-oelete iNttsnowic*
IBKL OF CLEARANCE

-ACCESS CODE

i <«ei ooo-oos .•

iwreooo-ooi)
! W901S:
: <«2oa?-oo?'
-IMWODfc-OlD
IGOSODO)
IO370XH00D O390CO
JO33D02: O38CO0)

BOLT OPEJWOR'S PEDCr
-LOCftL ROnl>> SCHOOL? INFO

—

-OTHER LOCW. SCHOOL? INFO

—

-INTEWDED NOS (If!OS>

-PROJECTED COrtPLETIO* DPTE-
-ACTUAL COfTLEriOK [W~E

-FORT*;. SCHOC-S INFO

Cl$800O-O0?>

cirzooo-oc?. 1

C1ES330-OC?'

(1*3300-007;

<*?9D17>

<«?S3K

t (171030>

! <«1800O-OC£j

i(«33Do: cmco-Dc:
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DEPENDENTS urownon

miifCPJ s dependents—

DDCUOOT—nwar*. static—active duty spouse——*jr*E* or bepehdekts-

OOLB

iLC-—ioc*rioft COCC ALL-—ux*riari coot cae-

LOSS ALL—loss ore

LXCfl- RECRLL-

CHECKLIST

ED—

Jl RED IITC

—

(08SOOO>
<wooao.)
•(4W023-O2S)
-<091000.» (407000)

-(OM000) (272000)

(092OOC) M230DO-OOD
(417000) (25200O

STAR* COHWS-
STAR* EPS—stop cw*«rs

—

BAC-
•—UHfl-

STOP YHf~
FEDERAL TUX IAF0—

—

—STATE TAX INFO

ADEQUATE QUATTETS

IAADE8UPTE QUARTERS—
INADEQUATE BTRS A/SP-
TOfUHPTE QTRS—sea
STAR' FSA-

STOP FSf—

1(137000)

1(142000)

1(138000)
-! (187007)

1088001)
iomi)
IO0200C)
I (1WXO-003)

(ttSOOS)

(O0009)
(W7OO0-O0D
(W7C10-01S)
(W7C37-03S)
(W3CO0-0O3)
O09008-017)

SPOUSE

1ST CHILD-
2JC CKLL0-
3RD CHILD-—-4TH CHILD-
5TH CHILD-
fcTH CHILD-
FATHER

•—nono-
DEATH GfcflriHTY-

PAV ARUARS
DO AC* NOflFV-
INSURANCE

NEXT 0f KIK—DIRECTION—sou

IOOCCO-01C
1 O44CC0-02S)

-! O45D00-COC
1C34&CCC)

lo-rrccc)

KWM
REncu*

WWi
REAOi*

RP10UE
REHOi*

RE«Oi/E

REnoi*—tewi
REHOl":

RETKWE

RE"0UE—retioue—RE-tout—retwe
St»Ll—

SPOJSE

1ST CHILD
2AD CHILD

3RD CHILD
«TK CHILD
FTH CHILD
fTrf CHILD—
FAFtCP.

nortc*

DEATH •WVITY
PAV ARREARS

—

DO ATT MCTIFV-

insftuzz
MEKr OF K1A—
DirrcnoK5

—

—
! 048000-030
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ray

•Mitt* J l-PRY-

M3 t H0VSIN6— !•

i

—

tm~
:—-fissiw kcbcte otrs-

AS3KWEI LEASED fiTRS-

USSIPH INADEOUflTE

RSS1PN IWDEfiUFtTE

TERrtI NATION

CHANFE RERCEHTAOE

CHAAGE OOLLAP

ERRONEOUS UIC/AAA*

—

—SUBSISTENCE !

—CAKEEX SEA FUr1 -!-

—ClOTKII* 1-

—DEPLOY PER DIE*-!-

-fiiwiR ov> 1-

—start nao rations—
STOP FIELD RATIONS

—

ONE n HE FIELD RRTS-——CREDIT FIELD RATS

START COHR^TS

START UK—check comers—oca up*—stop awtfrs
STOP BRS

CREDIT r» WTS-
CHECK' Tflt MTS-
START COPRRTS TAD—stop corwrs r»—stop coreors oeplov—
STOP 9K. DEPLOY

START CCPRdTS TDV

START DU RATIONS

—

STOP EJO IfflfltG

START BFlS PEB

CHECK CCTRftrs SP

CHECK IK S*

CREDIT TAD EJO LY

—

—correct aoo:-
CREDIT

START

STOP

---REIKLISTED 'RECALLED——OFFICE* RENTING—COHTINEflENr—RESTORE!—OCt—RE3ERI*—HssieHa co*flT—RETURWU C0*fiT

—I CCP—CCCfi

—ITERS U««

—STAPT-

—STOf-

—CHECK-—CRECr

—ST APT—LAPSE DF-TE-

-STOP-

•CieT0OO-0CL»

USTOlO-OlT)
-(187007)

-C1C?03?-05"3.'

a8&002-OC3)
(IHOOO)

I-

I-

-C710OC)
-C720OO)
•O7S000)
•O74D00)
(137000)

U42000)
(H&OOO
cwrooo)
-C136D00)

-(WS0O0)
U430OO)
-Q2S00O
-Ctf&OOC'

-(lfc70OC)

-C146D0C)

-(MDOOC)
-(USD2D

>C186DOC>

•(147000)

C139DC1)
(17J90C)

-C3OS001-OOS-'

-CSOlOOi-OCO'

-C1100D
-C299D0C)

-O1200C^

-O27000)
-C2B0OO)
-032000)

-C310OC)

•(H«JCC>
<148XK>
-C14SO0D
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iiriuchj— :-wv-

—Eic-

—EB*-

—TAK-

rSA-

—Foce* ourv-— !

:—OOlff PROPEtTY-

!—tT*-

START 2NG.
START-

STOP

0*2000)

—FEDERAL EXE»TIOKS

—

—STATE DlflTIOKS
—fed nownow.
—STATE JCCITIOMFL

—FED STOP ADDITIONAL—
—ST STOP ADDITIONAL—

I

—EXEHPTIO

—STOP E5tnPTIOh

—EXCUISK*
STOP EXCLUSION

ONE WITH EXCLUSIO*-

COBBff AtCITlONAL

—

STOP COMflT ADO

STATE TA> CODE

RUE*
ALIEN TEEfllWriO*

—

—START TVPE I—START TVTE Il-R-—START TVTE II -S-—START TYPE II -T-—STOP TVTE I-—STOP TYPE II-R

—

—STOP Vffl II-S——STOP TWE Il-T

—

—CHECK TVTE I—CHECK TVTE II-R--—CHECK TVTE II-S—
—CHECK TYPE II-T

—

—CREDIT TVTE I—CREDIT TYPE II-R-—CREDIT TYPE II-S-

—CREDIT TYPE II-T-

STAfT-

STOP—
CREDIT-

-CIMOOO-OOD
-ciesooo)

•C4SOOOO-003)

-OC2DOO)
-005000-00 D
>c«iooo)
-C1S4D03-OM'
-(<26W>-OOD
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-C«420OC>
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-C12SOOO
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—START

—STO*

—CHECK-—CttDIT-

I—

:

OTJOOO-OCD
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-(12100C)
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-(130011)
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FU6K- DECK DUTV ! 1- (i27ooo)

WRftCHUTE DITTY-

I START-
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—
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I STOP—
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STOP 252:
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—special p«v :•

!—-< Vft< ENLISTED

—

-ERRONEOUS

--WROIKTI CfC
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--TORnER cnc

-TI« LOT-

I
—

I-

I-

i—nwiER ssrnfu usnc

—
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