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ABSTEACT

In order to effectively command and control the logis-

tics of the ROK army, the commander must know the status of

his resources accurately and in a timely manner. The data-

base processing can increase productivity, enable work to be

done more effectively, and increase combat capability.

This thesis presents a sample database systems for

inventory status of the ROK Army 2nd Logistics Support

Command with relational model.

Database design is a two-phased process, and here are

examined both logical and physical database design

processes. These processes are an iterative process to get

optimal design. Normal forms can be applied to decrease

inefficiency of the relational database model in the system

design process.

A sample database using dBASE II is implemented with

IBM PC, and is designed for the user who does not have

computer experience.

4i



I

?ABLE OF CONTENTS

I. INTRODUCTION 9...................9

II. BACKGROUND .......... .................... 11

A. OVERVIEW ........ ................... .11

B. LOGISTICS STRUCTURE .... ............. 12

C. CURRENT LOGISTICS SITUATION IN KOREA ..... 13

D. ADP SUPPORT ....... ................. 16

III. BASIC CONCEPT OF DATABASE .... ............ 18

A. WHAT IS A rATABASE? .... ............. 18

B. ADVANTAGES AND DISADVANTAGE .. ......... 18

C. AN ARCHITECTURE FOR A DATABASE SYSTEM . ... 20

D. COMPONENTS OF A BUSINESS DATABASE SYSTEM . . . 22

1. Hardware ................. 22

2. Programs ................. 23

3. Data ................... 25

4. People ....... .................. 26

5. Procedures ................ 27

E. DATABASE PEOTECTION. .... ............. 27

1. Security ....... ................. 27

2. Integrity Preservation ... .......... .28

IV. INTRODUCTION TO DATABASE DESIGN ......... 29

A. INTRODUCTION ....... ................. 29

B. LOGICAL DATABASE DESIGN ........... 33

1. Outputs ...... ................. 30

2. Inputs ....... .................. 32

3. Procedures for logical Database Design 32

C. PHYSICAL EATABASE DESIGN ...... .......... 34

1. Output of Physical Database Desiln .... 3L4

5

......... ~~~... . . . . . .. .



2. Inputs to Physical Database Design ... 36

3. Physical Database Design Process ..... 36

D. DATABASE MCDELS . . ............. 37

1. Components of Database Model . . . . ... 37

2. Three Commercial Database Models ..... 38

3. Overview of Prominent Database Models

for Design ........ ................ 38

V. RELATIONAL DATABASE DESIGN .... ............ 43

A. STRUCTURE CF A RELATIONAL MODEL .. ....... 44

1. Relaticns ..... ................ 44

2. Domains and Attributes .......... 45

3. Keys ..................... 46

B. RELATIONAL DATA MANIPULATION ... ......... .. 46

1. Categories of Relational DML ... ....... 47

2. Relaticnal Algebra .... ............ 47

C. SCHEMA DESIGN ...... ................ 49

1. Requirement Analysis .... ........... .49

2. Record Relationships .... ........... .50

3. Record Atructure ..... ............. 51

4. Data Dictionary ............. 52

D. RELATIONAL NORMAL FORMS .... ........... 53

1. Anomalies ................ 53
2. Normal Forms ....... ............... 54

E. RELATIONAL DATABASE DESIGN CRITERIA ...... 58

VI. I MPLEMENT ATIO 0 N ....... .................. .. 61

A. RELATIONAL DATABASE MANAGEMENT SYSTEM . ... 61

1. Relational Characteristics .. ........ .. 62

2. Commercial Relational DBMS .. ........ .. 62

B. IMPLEMENTAIIO4 USING DBASE II . ........ 64

VII. CCNCLUSION 74....................74

APPENDIX A: RLATIONSHIPS AND RECORD STRUCTURE ..... 76

64.

6,



APPENDIX B: DATA DICIIONARY...............78

APPENDIX C: HIERARCHICAL CHART..............83

APPENDIX D: USER MANUAL.................84

APPENDIX E: RECORD FORMAT................86

APPENDIX F: DATA LIST .. .. .. .. .. ... .. ... 89

APPENDIX G: PROGRAM....................91

APPENDIX H: REPORT STATUS EXAMPLES............115

APPENDIX 1: QUERY EXAMPLES................116

LIST 01 REFERENCES.........................117

INITIAL DISTEIBUTIONIST.................119

7



LIST OF FIGURES

3.1 The Three Levels of the Architecture .. ....... 21

3.2 Schematic of Processing with Database Machine . . 23

3.3 Programs Involved in Typical Database

Processing 24....................2

4.1 Database and Program Design Flow ... ......... 31

4.2 Rcle of Physical Design ..... .............. 35

4.3 Results of Physical Database Design .. ........ .. 36

4.4 Relationship of Six Important Data Models ..... ... .39

5.1 organization of 2nd Logistics Support Command . . 44

5.2 Item Relation ......... ................... 45

5.3 An Example of a Relational Schema .... ......... 49

5.4 Bachman Diagram of 2nd Logistics Support

Command ...................... 51

5.5 Relationship of 11ormal Fcrms .... ........... 54

5.6 Relation with a Two-Attribute Key ... ......... .56

5.7 Elimination of Transitive Dependency .. ....... 57

6.1 Relational DBMS Products and Vender .... ........ 64

8



I. INTRODUCTION

A great deal of data and information is disseminated

daily, and it betters everyone's lives. To keep track of

this infcrmation, it is necessary to memorize it. It is very

hard for everybody to remember all this data and informa-

tion, so computers were invented. Using the computer,

information systems can be cunstructed to gather, arrange

and calculate all important data and information in magnetic

disk or tape files.

Information systems can distribute all the necessary

data to people who need it whenever they want it. This type

of computer system is called a DATABASE system. It is an

integrated collection of stored files that contain data used

to operate an organization. Database systems also provide

reliable information to users when they need it and mairtain

current available data.

From the 1970s, LB systems were considered an esoteric

subject, of interest only to the largest corporations with

the largest computers. Today, DB systems are becoming an

information systems standard. DB processing has grown

significantly in the computer science area and also in

management of certain organizations.

An important consideration in dataoase development is to

store data in such a way that it can be usel for a wide

variety of applications and can be changed guickly and

easily. To achieve the flexibility of data usage, three

aspects of DB design and implementation are important.

First, the data shculd be independent of eachi other and

functionally dependent on the key value. Second, it should

be possible to interrogate fcr user's requirements using

application programs or the DBMS itself. Third, these data

9



items should provide useful information for decision makers

to analyze, to investigation, to plan and to manage in a

certain organization.

It is very difficult to develop DB system which perform

in an optimal fashion. There are many different ways in

which data can be structured and each has its own advantages

and disadvantages. Different users want to use different

data/information. It is hardly possible to satisfy all of

the users with one type of data organization.

The normal form concepts of relational database will be

used to develop an intelligence database, because the rela-

tional database management system supports independence

better then other models and is easier to implement.

Chapter II addresses the background, which relates to

the datahase system development for the Korean army's logis-

tics support system requirement s. Chapter III defines

fundamental concepts of database, and include a general

overview of a DB system and its protection. Chapter IV

discusses an introduction to database design, both logical

and physical, and describes database models and selection

that are useful for Korean army logistics support systems.

Chapter V presents a relational database design for the

Korean army 2nd logistics support command, which includes

relational normal forms and the characteristics of the rela-

tional database. Chaiter VI addresses the implementation of

a logistics system in the Korean army using the relational

DBMS product DBASE II. Finally, Chapter VII presents

conclusion and reccmmendations based on the research

presented in the thesis.

10



II. BACKGROUND

A. OVERVIEW

The republic of Korea(ROK) army uses the general staff

system of the U.S.A field Armies, corps, and divisions,

namely, G-1, personnel; G-2, intelligence; G-3, operations

and training; and G-4, logistics.

The Korean army is the largest organization in Korea. In

national security, the position of the Korean army is very

important. It stands face to face with communist north Korea

on the 155 mile lon DMZ. In order to strengthen the war

potential of the Korean army, it is imperative tnat the

management of the logistics support system be performed very

efficiently.

However, manually managing all army logistics system is

a very tedious, complex, and time-consuming job. The army

logistics system deals with approximately 200,0)0 items. In

order to reduce time, overhead and the national defense

expenditure, and increase the war power, the army needs a

computerized management information system for army logis-

tics system management. Top-level Korean army officers are

very interested in a computer database system to mairtain

the status of all items handled by the army logistics

system.

The Korean army installed its first computer system in

the data processing center(DPC) of the logistics command in

1973. The center, however, did not become fully operational

until 1974.

11



The DBMS also has features to provide security over

data; the tools prcvided ensure that only authorized data

are accessed. Also, the DBMS controls concurrent processing

and includes features to provide backup and recovery.

The final type of program involved in database

processing is the operating system. This set of programs

controls the computer's resources. The DBMS sends requests

for input/output services to operating system. All programs

are controled by the operating system.

3. Data

According to standard usaje in the comiuter

industry, BITS are grouped into BYTES or CHARACE7S,

CEAaACT3rS are grouped into FIELDS, and FIELDS are jrcu~ed

into PECCIDS. A collection of records is call a FILE. A

DATABASE is more than a collection of files; it is a collec-

tion of integrated files. Another way of saying this is that

a database is a collection of files and relationships among

records in those files.

Database records can be accessed sequentially within

a file, randomly by value of field, or by relationship to

other records.

A key is a field that is used to identify a record.

For database processing, key can be unigue or nonunique.

In a database system a variety of views of the data

are defined. One is called the "schema" or "conceptual

view". This is complete logical view of data. The term

"logical" means the data as it would be presented to the

human. The schema describes all of the data in the datalase.

Another type of view called a ,'subschera,,, or

external view defines a subset of the schema to be seen by a

given application prcgram or user.

A third view of the data ia called the "internlal

view", or sometimes, the physical view. This is the form of

25



The utility programs are provided by either the DBMS

or the hardware vendor. Theses programs provide a wide

variety of services. Query/update utilities provide general-

ized retrieval and update of the database.

Ke> ed-entry

Batch Processing

A pphication

CB ( prjs g

, R

Us ers Prot( e' sml) (-pitpler

_ _,___ll_ N+1_ttlo_1_ _ _ _..

10ulhne.,

Figure 3.3 Programs Involved in Typical Database Processing

For normal processing, the DBMS receives data and

stores it for subsequent Vrocessing. This system acts as a

sophisticated data librarian. The DBMS allows apiication

,rojrams and utilities a uide variety of access storages. It

also enables these 1rograms to have different views of the

same data so that ap.lications can use data in a format thdt

is familiar and useful to them.
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processing can be performed simultaneously with applications

processing.

Fiqure 3.2 Schematic of Processing vith Database Machine

2. ProUrarns

There are several types of programs which are used

ir dataLase processing systems. Fig;ura 3.3 shows the apjrox-

i.aate r4,1ationships cE the major types. Online processing

requests or transactions are provided by users at terminals.

Tfhe requests are sent to the processing computer over commu-

nications lines.

The requests are received and routed by the

Comuaunications Contrcl Program (CCP) .It provides communica-

tjiun error chieckinig and correction, coordinates terminal

dCt~IVity, routes mes~iages to the correct next destination,

fornats wessa~e:s for various types of terminal eg uipment,

and ptarformis other ccmmuriication-oriented tasks.
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are represented, what physical sequence the stored records

are in, etc.

The conceptual and internal mapping defines the corre-

spondence between the data model and the stored database; it

specifies how conceptual records and fields map into their

stored counterparts. If the structure of the stored database

is changed, that is, if a change is made to the storage

structure definition, The conceptual and internal mapping

must be changed accordingly, so that the conceptual schema

may remain invariant.

D. COBPCNENTS OF A BUSINESS DATABASE SYSTEM

A business datahase system is a collection of five

components that interact to satisfy business needs. The five

components are hardware, programs, data, people, and

procedures [Ref. 3].

1. Hardware

A database system does not require a special type of

hardware. And it can be used in mainframes, minis and

micros. Database processing, however, dose involve special

programs and overhead data. Thus database applications often

require more more hardware: more memory, a faster CPU, and

more direct access storage.

Database machines are special-purpose computers that

perform database processing functions. Also, Hsiao defines a
database machine as "specialized hardware supporting asic

DBMS functions found in most contemporary software database

management systems" [Ref. 4]. As shown in figure3.2, the

computer processing the application program sends requests

for service and data over a channel to the database machine.

The machine processes the requests and sends results, data,

or messages back to the main computer. thus database

22
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Figure 3.1 The Three Levels of the Architecture

addition, there must be a definition of the mapping bEtween

the external schema and the undering conceptual schema.

The conceptual model is a representation of the entire

information content of the database, again in a form that is

somewhat abstract in comparison with the way in which the

data is physically stored. The conceptual model is defined

by means of the conceptual schema, which includes defini-

tions of each of the various types of conceptual records.

7his model is a view of the total database content, and the

conceptual schema is a definition of this view. The defini-

tion in the conceptual schema is intended to include a great

many additional features, such as the authorization checks

and validation procedures.

The internal model is a very low-level representaticn of

the entire database; It consists of multiple occurrences of

multiple types of internal records. The internal modEl is

descriLed by means of the internal schema, which not only

defines the various types of stored record Lut also fields

21



environment is more.complex for personnel who must manage

the system and data. Large amounts of data in many different

formats can be interrelated in the datanase. Third, backup

and recovery are more difficult, because of increased

complexity and because databases are often processed by

several users concurrently. Fourth, the system is more vuln-

erabie tc failure, because all data are centralized and

under one system. Another disadvantage of DBMS is likely to

be slower and more expensive than a file system "tuned" to a

particular application.

C. AN AECHITECTURE FOE A DATABASE SYSTEM

The aim of presenting architecture is to provide a

framework which is useful for describing general concepts

and the structure of individual systems. But every database

system can not be neatly matched to this particular

framewozk.

The architecture is divided into three general levels:

internal, conceptual and external in figure 3.1 [Ref. 2,5).

Broadly speaking, the internal is the one closest to phys-

ical storage, the one concerned with the way in which the

data are actually stcred; the external level is the one

concerned with the way in which the data are viewed by indi-

vidual users; and the conceptual level is a "level of indi-

rection" between the other two.

Next, the various components of the system will he exam-

ined. The users are either application programmers or remote

terminal users of any degree of sophistication. Each user

has a language at his disposal. It will be a conventional

programming language, such as COBOL, PL/1, PASCAL, etc.

Each external model is defined by means of an external

schema, which consists of descriptions of each the various

types of external reccrds in that external model. In

20
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sharp contrast to the situation that prevails in most enter-

prises today, where typically each application has its own

private files so that the operational data is widely

dispersed, and there is little or no attempt to control it

in a systematic way (Bef. 2].

The database processing have many advantages and also

many disadvantages [Ref. 3]. First, the advantage of data-

base processing enables more information to be produced from

a given amount of data. Second, the elimination or reduction

of data duplication saves file space, and to some extent,

can reduce processing requirements. The most serious prcblem

of data duplication is that it can lead to a lack of data

integrity. A common result of this is conflicting results.

Third, creation of program/data independence dose not create

problems when a file is changed. It means that the applica-

tion concerned do not depend on any one particular storage

structure and access storatge. The fourth advantage is

better data management. When data are centralized in data-

base, one department can specialize in the maintenance of

data. That department can specify data standards and ensure

that all data adhere to the standards. When someone has a

data reguirement, he or she can contact one department

instead of many file maintenance groups. There is only one

DB4S processing a shared database, and improvements made to

the database or to the DBDS will benefit manj users. -he

other advantages of database processings allow query

languages for easy "one-shot" programs and make it easier to

retrieve sophisticated information in a DBMS environment.

A major disadvantage of database processing is that it

can be expensive. The DBIS may occupy much main memory, and

software purchase costs are high. Once the database is

implemented, operating and administrative costs for some

systems will be higher. Also, more sophisticated computer

personnel are re juired to operate a DBMS. Second, a DBMS

19
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III. BASIC CONCEPT OF DATABASE

A. WHAT IS A DATABASE?

A much-publicized but impracticable idea of a database

saps that a corporation keeps all its processable items of

ddta in a large storage in which diversity of data users can

be accessed. The storage in which all the data are kept may

be in one location or multiple locations, the latter

possibly interconnected by telecommunications. Programs for

a variety of applications have access to the data.

A database may be defined as a collection of interre-

lated data stored together without harmful or unnecessary

redundancy to serve multiple applications; the data are

stored so that they are independent of programs which use

the data; a common and controlled approach is used in adding

new data and in modifying and retrieving existing data
within the data base. The data is structured so as to

provide a foundation for future application development. One

system is said to contain a collection of data bases that

are entirely separate in structure [Ref. 1].

Also according to [Ref. 2], the definition of database

is a collection of stored operational data used by the

application systems of some particular enterprise(e.g.

manufacturing companies, banks, hospitals, etc.) . And data-

base systems are nothing more than a computer-based reccrd

keeping system: that is, a system whose overall purpose is

to record and maintain information.

B. ADVANTAGES AND DISADVANTAGE

A database is needed to provide the enterprise with

centralized control of its operational data. This is in

18



management, storage management, Army equipment management,

automatic return maragement, etc.

This ADP system generates many different reports which

are made by result from running computer system. These

reports are produced periodically as required for higher

officers who work in the Arzv logistics field.

these reports show by the title, the generation time,

the number of copies, contents of each report, their use,

etc. These are also designed to provide up-to-date accurate

status data for selected items or units.

10

pJ
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Recently, higher managers have recognized the need for

the standardization of hardware and the unification of

application softwares One department, software developing

department, that directly manages to develop application

systems and programs was formed.

D. ADE SUPPORT

The ADPC(Automatic Data Processing Center) within the

logistics structure provides significant support. In crder

to effectively command and control any operations, the

commander must have adequate visibility.

The use of automatic data processing (ADP) systems has

significantly increased the commander's visibility and has

had an effect on logistics operations.

The ADPC dedicated to the logistics operations supports

its own internal functions such as stock controls within its

area of responsibility and a routine report for higher

command.

In order to produce many different reports which higher

level managers need, this system uses file systems which

include several files such as all item's master file,

storage by depot file, due-in file, due-out file, fund

resource file, fund ceiling control file, material ceiling

control file, demand file,item's location file, OST file,

Army equipment file, etc.

Most are basic files among all files. Some are trans-

action files or sort files which are a relatively temporary

files containing data about transactions and sorting of

working activities.

From these files, army logistics ADP system controls

asset management that includes requisition and issue,

due-in, due-out management, report and documentations

management, fund and material management, requirement

16
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must have a capability to provide reliable information with

efficient processing. this is complicated by the fact that

the application systems use several different file system.

The problem of the file system are as follows [Ref. 15],

First, there is a high level of redundancy. There are

several of the same kind of data items among personnel

system, payroll system, PX system, inventory system, mili-

tary medical system, etc.

These common data items are updated independently in

each file system. It is very hard to maintain the accuracy

of a ccmmon data item on different file systems.

Furthermore, the number of files for application will be

more and more.

Second, the file systems are inflexible requests for

information from a wide range of users are impossible to

answer within given time. Even though the file systems

contain data items for producing information to be provided,

information can not be provided relating to those data

items. The data can nct be processed without reconstruction.

Although millions have been paid for computer system, the

information can not be obtained when it is needed.

Third, it can be expensive to make changes to a file

system. According to the requests of users, a file system

can te changed or modified. Sometimes the modifications are

difficult because the applications were not adeiuately docu-

mented for other prcgrams. As time goes on, the problem

becomes worse because more programs are created or modified.

And, whenever a file is changed, programs for that file

system have to be changed or modified. Additionally, indi-

vidually developed file systems and non-standardized hard-

ware systems do not help to achieve data communications with

each other.

15
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The army logistics computer system is the largest system

among the different types of computer system. The logistics

computer system, can be divided hierarchically following

different level computer system: department of computer

system control in army headquarters, logistics information

system center in logistics ccmmand, and data processing

center in logistics support command which is located three

different place to support units which are in same area.

Further down at the division level including corps,

management of the logistics operations is accomplished moni-

toring the operational readiness of weapon system.
They use several languages, COBOL, Assembly languaye,

and FCRTRAN. 535 of total applications software is COBOL,

44% is Assembly language, and 3% is FORTRAN.

Nowadays, Assembly language tends not to be used to

program. The percentage of COBOL will increase. They did not

introduce more advanced higher level languages like PASCAL

and Database languages.

Today computer hardware system consists of IBM370,
UNIVAC90/30 and 1100 series. These computers are not on-line

systems, but rather run batch jobs.

Applications systems are operated daily, weekly,
monthly, and yearly depending upon the different reports.

The files of the applications consist of indexed seguential

access method(ISAL) , sequential access method (SAIM) or

sequentially fixed-length records.

At present, many files of records are used in ROK army

without database techniques. These files contain limited

data items that perscnnel managers require. Several file

systems provide information to be used for doing logistics

management by spooling, time sharing, and virtual

techniques.

In order to provide logistics managers who want to use

information as soon as possible, ROK army logistics systems

14



Intermediate echelon provides the major interface

between the wholesale and direct support/user echelon. It

includes units in the field which provide general support

supply, maintenance, transportation, facilities and

services.

- Direct su port user echelon includes fields units w"ich

provide direct support supply, maintenance, transportation

and services. users include the combat, combat support, and

combat service support units utilizing the services and

e~uipment which are the responsibilities of the

logisticians.

C. CURRENT LOGISTICS SITUATION IN KOREA

The first computer introduced in Korea was the IBM

* 360/40(64 KB) which came from the U.S in Mlarch 1967. its

purpose was to survey the entire population of Korea. The

'- Korean army installed its first computer system in 1972 to

'* organize the military personnel system. Next year, ancther

computer was installed for the logistics system that were

mentioned before.

The Korean army used the computer relatively early.

Several computer centers were installed by the ROK army.

There are several types of computer centers. The type of
. computer center is determined by the purpose of use - educa-

tion, personnel, logistics, intelligence, finance and

,.ational security, etc. All the computer centers are

directly controlled by the staff of ROK army headguarters.

There is one integrated software development center which is

located in headquarter of ROK army.

Each of the computer centers aas different hardware

* systems, and applications with file systems have been indi-

-. vidually designed, developed and operated by the different

operating systems.

13
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B. ICGISTICS STRUCTURE

K The primary mission of logistics is to insure the opera-

Stion of weapons on the battlefield. Logistics encompasses a

broad spectrum of functions and responsibilities which are

required in order that the ultimate objective can be

achieved.

Basically, logistics can be described as an effort to

develop and maintain maximum combat power through the

support of weapon systems.

Just as the army itself is a composite defense system,

the system which keeps it supplied and operational is a

composite of material, *personnel and facilities, processes

and organizations, and different levels and varieties of

activities, all in motion together and all merging in the

common and basic oblective of meeting the reguirements of

the forces.

In considering how to manage for army logistics, five

categories can be listed, These are facilities management,

finance management, material supply management, service

management, and personnel management. Logistics usually deal

with material supply management that includes the following

principal functions : reguirement, procurement (acquisition)

storage and distribution, maintenance while in storage, and

salvage of supplies including the determination of -uanti-

ties of supplies.

There are three major echelons of logistics support

which are determined by types of work done at each echelon.

* Wholesale echelon

* Intermediate echelon

* Direct support/user echelon

7holEsale echelon includes depots, maintenance poiits,

plants and factories associated with special army activities

retained under army headquarters.

12
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the data as it appears to a particular processing computer.

It describes how data is physically arranged and how it is

allocated to files.

4. People

Clientele are the people for whom the system is

developed. The clientele of an airline reservation system

are the people who take flights. The clientele of a payroll

system are employees. Clientele do not usually have an

active role in database system development or use.

Users are people who employ the system to satisfy a

business need. The users of an airline reservation system

are the clerks, the users of the payroll system are payrcll

administrators, clerks, and business managers.

Operations personnel run the computer and associated

equipment. Typically, the operations department includes

machine operators, data control personnel, and data entry

people.

Systems development personnel design and iaplement

the datahase system. The determine requireaents, specify

alternatives, design the five components of the system. and
message systems impleentation. The design of the datanase

structure or schema is an important function of these

;peop-le.

The final category of people in database applica-

tions is database administration(DBA)personnel. A database

is a shared resource. The function of the DBA staff is to

serve as a protector of the database and as a focal point

for resclving user's conflicts. The DBA should be a repre-

sentative of the community as a whole, and not of any

particular user or grcup of users.

26
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5. Procedures

Both users and the operations staff need documented

procedures for normal conditions. The users need to know how

to sign on the system, how to use the terminals, how to

provide data, and so fourth. They also need procedures that

ensure they do not interfere with one another.

File systems fail at some point, and when a database

system fails, both users and operations personnel need

procedures describing what to do. These procedures are

especially important for database processing because so many
[b| applications are dependent on the database.

Database management procedures are needed for DBA

and others because every business is a dynamic activity, and

business needs will change.

E. DATABASE PROTECTIN

1. Securitv

The subject of database security, the protection of

the database against unauthorized use, has many different

aspects and apprcaches. First, it is necessary to protect

against both undesired modification and/or destruction of

data and against unauthorized reading of data. Three tech-

niques are described below [Ref. 5] :

a. User identification --- The most common schema to

identify users is a password known only to to the system

and the individual.

b. Physical protection --- A high security system needs

better identification that a password, such as personal

recognition of the user by a guard.

c. ;aintenance and transmittal of rights --- The system

needs to maintain a list of rijhts enjoyed by each user

on each protected portion of the database.
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2. Int~eity Preservation

The term "integrity" is used in database contexts

with the meaning of accuracy, correctness, or validity

[Ref. 6]. This aspect concerns nonmalicious errors and

their prevention. The problem cf integrity is the problem of

ensuring that the data in the database is accurate. Invalid

updates may be caused by errors in data entry, by mistakes

on the part of the operator or the application programmer,

by system failures, even by deliberate falsification. The

DEMS can help detect some programming bugs, such as a proce-

dure that inserts a record with the same values in the key

fields as a record that already exists in the database.

28
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IV. INTRODUCTION TO DATABASE DESIGN

A. INTEODUCTION

A database is the interface between people and machines.

The nature of. these two components is utterly different.

People are imprecise and intuitive, and their thinking is

fuzzy. machines are precise and predictable, and their

processing is exact. The difficulty is to develop a data-

.base design which meets the needs of the people who will use

it.

Database design is both art and science. Dealing with

people, understanding what they want today, predicting what

they will want tomorrow, differentiating between individual

needs and community needs, and making appropriate design

tradeoffs are artistic tasks. To accomplish these tasks,

there are principles and tools, but these must be used in

conjunction with intuition and guided by experience.
Database design is a two-phased process [Ref. 3].

First, one examines the user's requirements and build a

conceptual database structure that is a model of the organi-

zation. This phase of database design is often called

"logoical database design". Once the logical database design

is completed, this design is formulated in terms of a

particular DBMS. Usually, compromises must be made. For

example, the DBMS may not be able to express relationships

precisely as the users see them. The process of formulating

the logical design in terms of DBMS facilities is called

"physical database design".

This chapter will introduce the two-phased process of

dataLase design. And then it will survey important design

tools called database models.
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B. 1OGICAL DATABASE LESIGN

Database design is an intuitive and artistic process.

There is no algorithm for it. Typically, database design is

an iterative process; during each iteration, the goal is to

get closer to an acceptable design. Thus a design will be

developed and then reviewed. Defects in the design will be

identified, and the design will be done. This process is

repeated until the development team and users can find no

major defects.

Figure 4.1 illustrates the flow of work in a typical

database design project. User requirements are studied and a

logical database design is developed. The preliminary design

of database processing programs is produced. Next, the

logical database and the preliminary program designs are

used to develop the physical database design and and the

detailed program specifications. Finally, both of these are

input to the implementation phase of the project.

1. outputs

A Logical database design specifies the logical

format of the database. The RECORDS to be maintained, their

contents, and EELATICNSHIPS among those records are speci-

fied. industry uses various terms for this design. It is

called the schema, the conceptual schema, the logical

schema, and This thesis will use the term logical schema.

a. Logical database records --- To specify logical

records, the designer must determine the level of detail

of the database model. If the model highly aggregated and

generalized, there will be few records. If the model is

detailed, there will be many records. The database

designer must examine the reguirements to determine how

coarse or how fine the database model should be.
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Figure 4. 1 Database and Program Design Flow

TAhe contents of these records are specified during

logical design. Names of fields and their format must be

determined. The designer must specify how much data will

be maintained. Also, the format of data items is

specified.

As the requirEments are evaluated and the design

prcgresses, CONSTRAINTS on dadta items will be identitied.

These constraints are limitations on the values that

datatase data can have. Three types of constraints are

Common. FIELD constraints limit the values that d lgivenl

data item can have. INTRARECORD constraints limit values

between fields within a given record. HITEFFEECCRD

c on s tra in ts limit values between fields in different

records.

L. Logical database design relationships -- The esseLce

of database i.% the representation of record
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relationships. These relationships are specified during

the logical design. The designer has to (a) determine

one-to-one, one-to-many, and many-to-many relationships,

(b) study the application environment, (c) examine the

requirements, and (d) identify necessary relationships.

2. Inuts

The inputs to logical database design are the system

requirements and the project plan. Requirements are deter-

mined by interviews with users, and that must be approved by

both users and management. The project plan describes the

system environment, the development plan, and constraints

and limitations on the system design.

The requirement can be expressed in the form of data

flow diagrams, policy statements, and the data dicticnary.

Contents of the data dictionary can be transformed into the

logical and user views. Policy statements can be used to

develoE the descriptions of logical database processing. The

reguirements can be used to verify the completeness of the

logical design.

3. Procedures fcr Locical Database Desi-9n

Many techniques have been defined for logical data-

Lase design. Some are completely intuitive and others

involve specific Erocedures for processing the data

dictionary. The major steps ii the logical design prccess . -

are described below.

a. Identify data to be stored --- First, the data

dictionary is processed, and that which is to be stored

is identified and segregated. This is necessary because

the data dictionary will contain descriptions of reports,

and will screens, and input documents that will nct be

part of the databasse.
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b. Consolidate and clarify data names One task is to

identify synonyms, to decide on standard names for syno-

nyms, and to record aliases (when synonyms cannot be

eliminated, they are recorded as alternate names, or

aliases).

Another task related to terminology is to ensure that

data items having the same name are truly the same. If

not, unique data item names will need to be developed.

c. Develop the lcgical schema --- This is developed by

defining records and relationships. Records are defined

by determining the data items they will contain. The

design team examines the data flow diagrams and data

dictionary, applies intuition to the business of setting

up the new system, and determines that certain records

will need to exist.

Scme of these files may need to be combined, and

others may need to be separated. Another prcblem

regarding record definition concerns implied data. A data

item is implied when it is needed to meet a requirement.

The second step in developing the logical schema is

to determine relationships among database records. 7e

want to model the way the users see the relationships.

Generally, relationships are identified intuitively. At

this point, the design team must discriminate between

theoretical and useful relationships. A theoretical rela-

tionships can exist logically, but may never be needed in

practice.

d. Define processing --- The requirements are examined to

determine how the database should be manipulated to

produce required results. The processing definitions cani

be developed in several ways. One method is to describe

transactions and data to be modified. Another method is

to develop structure charts of the programs that will

access the database.
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e. Design review -- The final stage of logical database

design is a review. The logical schema and user views

are examined in light of the requirements and program

descriptions. Every attempt is made to identify omis-

sions, unworkable aspects, or other flaws in the design.

Typically, a panel of independent data processing people

is ccnvened for this review. Documentation of the logical

schema, user views and program description is examined by

the panel and oral presentations are evaluated. The

purpose of the review is to identify flaws, not to solve

them.

C. PHYSICAL DATABASE DESIGN

The second stage of database design -physical design is

a stage of transformation. The logical schema is transformed

into the particular data constructs that are available with

the DBMS to be used. Whereas the logical design is

DB "IS-independent, the physical design is very much

DBMS-dependent.

Detailed specifications of the database structure are

produced. These specifications will be used during the data-

base implementation to write source statements that define

the database structure to the DBMS. These statements will be

compiled by the DBMS and the object form of the database

structure will be stored within the database. See Figure

4.2.

1. Output of Physical Database Design

Specific constructs vary widely from one DBMS to

another. In general, two major specifications are produced.

First, the physical specification of the logical schema is

defined. This specification is called the PHYSICAL SCHEMA.

This schema is a transformation of the logical schema into
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Figure 4.2 Role of Physical Design

the data modeling constructs available with the DBMS to be

used. Second, user views are defined.

a. Physical schema Figure 4.3a lists generic items

that are defined in a physical schema design. Ihe

contents of each record must be defined, and the name and

format of each field of each record specified.

Constraints from the logical database design are trans-

formed into criteria for field descriptions. Keys of P

ddtabase records need to be identified, and overhead

structures for supporting the keys defined.

Record relaticnships are also defined in the physical

design. Limitations in the DBMS may necessitate that

record relationships be changed from what the user

wanted. A many-to-many relationship may need to be

changed to a simple network.

b. User view --- Most users will need to view only a

portion of the database, the lojical database designi must

sjecify which user groups will view which portion2 of

dataLase.

3,5
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User views are generally a subset of the schema.

Records or relationships may be omitted from a view;

field may be omitted or rearranged. Also, the names of

records, fields, or relationships may be changed. This

flexibility allow users to employ terminology that is

familiar and useful to them. Figure 4.3b lists items to

be defined for user views during the physical design.

Name of physical schema

Names of records
Foriat of records
Names of fields
Format of fieds Names of user view
Constraints Names of records
Names of keys (aliases) I
Supporting overhead data Format of records I

structures Names(aliases) of
Format of record fields

relationships Format of fields

a. Contents of khasical b. Contents of user I
schema views I

Figure 4.3 Results of Physical Database Design

2. In2juts 2 Physical Database Desiqn

The ineuts to the physical database design are the

outputs of the logical database design, the system rejuire-

ments, and the preliminary design of programs. These were

already described in the previous section.

3. Physical Database Desiqn Process

This is produced by transforming the logical design

into a physical design. The specific outputs vary frcm one

DBMS tc another. It is impossille to describe this process,

other than very generally, without first discussing the
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physical database design specific DBMS features. The next

chapter will contain further discussion.

D. DATABASE MODELS

A database model is a vocabulary for describing the

structure and processing of a database [Ref. 3]. Database

models are an important database design tool. They can use

both logical and physical database design much as flowcharts

or pseudocode are used for program design. And database

models are used to categorize DBMS products. This section,

discusses the components of database models, the three

commercial database models, and survey of six important

models.

1. Compoleats of Database Modei

Database models have two major components. The Data

Definition Language (DDL) is a vocabulary for defining the

structure of the database. The DDL must include terms of

defining records, fields, keys and relationships. Also, the

DDL should provide a facility for expressing a variety of

user views. Ideally, the model will also provide a method

for expressing database constraints.

Data Manipulation Lanuage(DIL) is the second ccmpo-

nent of database mcdel. The DML is a vocabulary for

describing the processing of the database. Two types of DML

exist. Procedual DM1L is a language for describing actions to

be performed on the database. procedual DML oLtains a

desired result by specifying oerations to be performed. For

procedual DML, facilities are needed to define the data to

be operated on and to express the actions to be taken. Both

data items and relationships can be accessed or modified.

Nonprocedual DML is a language for describing the

dtat that is wanted without describing how to obtain it. The

37

" - " ." :&- , =C- C' -. "
- "-, - . . .. " ".



user simply states what is wanted, not how to get the

results. The DBMS is given the job of determining hcw to 3et

the result. Nonprocedual DML is descriptive, not

prescriptive.

2. Three Commercial Database nodels

Database systems can be conveniently categorized

according to several approach. The best know approaches are

the relational, the hierarchical, and the network approach

models. These have been used in the great bulk of database

systems.

A model is hierarchical if its only data structure

is a hierarchy (tree). With this model, all networks must

first be decomposed to trees before taey can be represented.

And data are represented as a set of nested one-to-many and

one-to-one relationships. This model is a special case of

network model. So, many-to-many relationships are .ot

directly supported and there is data redundancy.

A model is network if its data structures are Loth

trees and simple networks. This model represents data as a

set cf record types and pairwise relationships between

record types. Only complex networks need to be decomposed

before they are represented.

7he distinction between these two models has beccme

unimportant. The hierarchical data model has become too

narrow and the network data model to broad [Ref. 3]. The

relational model will be described next section.

3. Overview of Prominent Database Moiels for DesiQn

Figure 4.4 iortrays six common and useful databjase

models. The models are arranged on a continuum. :odels oii

the left-hand side of this figure tend to be oriented to

humans and human meaning, whereas those on the right-Lan:

side are more oriented toward machines and machine

specifications [Ref. 3].
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Figure 4.4 Relationship of Six Important Data Models

a. Relational data model --- The relational database

model is near the midpoint of the human/machine continuum

in figure 4.4, because it has both logical and physical

characteristics. The relational model is logical in that

data are represented in a format failiar to humans; the

relational model is unconcerned with how the data are

represented in comwuter files. On the other hand, this is

more physical than SDM (semantic data Lodel) or the S

E_R (entity relaticnshif) model. Database that have been

designed according to the relational need not be trans-

formed into some other format before implementation. Thus

the relational mcdel can be used for both logical and

physical database design.

A relation is simply a flat file. The rows of the

relation are the file records. Rows are sometimes called

tuples of the relation. The field of tLe relation (in tne 0

columns) are sometimes called the attriLutus of the rela-

tion. The significance of the relational 4iodel is not
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a. various reporting facilities such as cross-reference

reports, changes effectin reports, error-reports, etc;

b. various retrieval capabilities sach as keywording,

indexing, and online or batch ;uerying;

c. common language to control, retrieve and update the

data dictionary;

d. validation and redundancy - checking capabilities

e. security safeguards to control access to the data

dictionary

f. data description generation

The examples of data dictionary for 2nd Logistics

Support Command are shown on Appendix B.

D. RELATIONAL NORMAI FORMS

1. Anomalies

Some database design are better than others. A

design that meets the user's needs is better than one that

does not, but there are other criteria as well. Normal forms D
are (a) rules for assigning fields to files(relations) in a

relational DBMS, (b) guidelines to prevent users from trying

to place data together that does not belong together, (c)

and are useful guides even if one is not using a DBMS.

With some relations changing data can havE unex-

pected consequences. These consequences are called "modifi-

cation" anomalies and are not desirable. When a fact is

deleted, facts about two entities with one deletion are

lost. This characteristic is called a "deletion anomaly"

and is considered undesirable.

Also, when facts are gained about two entities with

one insertion, a fact can not be inserted about one until we
I

have an additional fact about another entity has been

obtaineI.This characteristic is called an "insertion

anomaly". These anomalies car. be eliminated by creating two

new r~lations via prcjection.
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Record structure is detailed-design of record rela-

tionship. A recod is created, many-to-many relationship

between records need another record which is called "inter-

section record" to match their relationship(e.g. IUQ record

in Appendix A).

A trends toward integrated file structures has

resulted in the grouping of all data elements relevant to

the management and operations section of a user organiza-

tion. The emerging database concept requires placing all

relevant data in one database in a consistent and standard-

ized manner, and providing selective inquiry and extraction

capabilities designed to meet a wide variety of information

reluests. Therefore, record structure must be well aggre-

gated and organized in order to achieve the goals of this

system.

4. Data Diction ary

Management of a database is usually a complex

process. It requires the database administrator to keep

track of all the database and user view definitions as well

as their use.

Data dictionaries have been developed to aid the

database administrator in this task. The generaticn of the

data dictionary which documents functions, ddta classes,

allowable values , formats, and their interrelationship

should be initiated at this point [Ref. 8].

Individual DBMS have their own methods for defining

data descriptions. Each has a repository for the database

description, a language facility to process that descrip-

tion, and a mechanisa to input that description to the DBMS.

A comprehensive dictionary will include cross-reference

information such as which programs use which pieces of data,

which e artments require which reports, and so on. The

general objectives of a data dictionary are to prcvide

[Ref. 9).
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Figure 5.4 Bachman Diagram of 2nd Logistics Support Command

that have been defined. A relationships may exist among

tUree or four or more records.

At this point the design team must discriminate

between theoretical and useful relationships. A theoretical

relationship can exist logically, but may never Le needed in

practice.

Figure 5.4 represents a situation wher one supplier

supplies many items, and one item is supplied by only one

supplier. One team could be handled by many units, and one

ur.it have many items.

3. ecord Atructure

In Appendix A, each record structure represents a

view of the subschema/schema. This record structure shows a

rclation among attributes, key attribute which is underlined

to identify each record and relation between record(entity) •

and attriLutes. Also full-name of attributes are described

to identify each attribute.
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a. gain familiarity with the area of the organizaticn to

be modeled

b. determine the information reiuirements of the organi-

zation without regard to constraints other than the way

in which the organization does business;

c. represent these rejuirements via same formal modeling

technique

The main purpose of requirements analysis is to

understand the user's needs. Subsequent steps of the schema

design process can transform these needs to subschemas

according to the relational data model.

Information requirements are collected from users at

ill levels in the organization. From top management, infor-

mation on the goals and objectives of the organization can

be obtained, along with strategies and methods for managing

the iinplementation of the strategies. Middle management

provides data about required response time, reliability,

security, and privacy, etc. Finally, operations management

provides more specific information, such as names, sizes,

number of occurrences, integrity constraints, reliability,

security and privacy of data [Ref. 7].

2. Record Relationsh s

The essence of database is the representation of

record relationships. The relationships can be specified in

a variety of ways. Figure 5.4 shows one technique, called a

data structure diagram, or DSD(also called a Bach man

diagram). This methcd was used, because tiis is a simile

methods to represent overall records structures. The sinjle/

double arrow notation is used to express relationships among

records (one-to-one, one-to-many, mny-to-many relation-

ships). The DSD only shows the relationships among records.

The relationships are identified intuitively. The

design team considers potential relationships among records
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g. Join the join operation is a combination of the

product, selection, and(jpossibly) projectioL operations.

The Join of two operations, say A and B, operates as

follow: first, the product of a times 3 is formed. I:hen,

selection is done to eliminate some tuples(the criteria

for the selection are specified as part of the join).

Then, (optionally) duplicate attributes are removed with

projection.

C. SCHEflA DESIGS

A relational database is specified by a relational

schema which consists of one or more relational subschemas.

A relational subschema is a listing of a relation name and

its corresjionding attributes. Figure 5.3 represents an

example of a relational schema for 2nd Logistics SuEport

Command's database system.

ITEM ( SN, NM, TIE, UP, OST, QTY, QT.YOH, S:ID)

UNIT ( U:ID, U:NAME, PHONE, ADDR, ZIP)

Figure 5.3 An Exasple of a Relational Schema

1. Ee~quirernent Analysis

The first step of scheria design is re-guirements

analysis. This step ccnsists of a high-level analysis of the

function of an organization. The functions of the 2nd

Logistics Support Command given in Chapter 11 are an example

of requirements analysis. The purpose of this step is tc
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operations manipulate relations to form new relations. For

example, the operation +(or union) combines the tuples of

one relation with tuEles of another relation. The result is

a third relation [Ref. 1,5].

a. Union The union of two relations is formed by

combining the tuples from one relation with those of a

second relation to produce a third. Duplicate tuples are

eliminated. For this operation to make sense, each rela-

tion must have the same number of attributes, and the

attributes in corresponding columns must come from the

same domain.

b. Difference --- The difference of two relations is a

third relation containing tuples which occur in the first

relation but not in the second.

c. Intersection --- The intersection of two relations is

a third relation containing common tuples.

d. Product --- the product of two relations(sometimes

called the cartesian product)is the concatenation of

every tuple of one relation with every tuple of a second

relation. The product of relation A(having m tuples) and

relation B(having n tuples) has m times n tuples.

e. Project --- Projection is an operation that selects

specified attributes from a relation. The result of

projection is a new relation having the selected attri-

butes. In other words, projection picks columns out of

relation. Projection can also be used to change the other

of attributes in a relation.

f. Selection --- Whereas the projection operator takes a

vertical subset (columns) of a relation, the selection

operator takes a horizontal subset(rows). Projection

identifies attributes to be included in the new relation

selection identifies to he included in the new

relation.
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1. Categories of Relational DML

"Relational algebra", cne of the strategies, defines

operators that work cn relations (akin to the operators +,-, -

etc., in hiyh school alge-bra). Relations can be manipulated

using these operators to achieve a desired result.

Relational algebra is hard to use, partly because it is "'.

procedual.

Relational calculus is a second strategy for manipu-

lating relations. Relational calculus is nonprocedual. It

is language for expressing what we want without expressing

how to get it. As integration in calculus has a variable, 0

relational calculus has a similar variable. For "tuple rela-

tional calculus", the variable ranges over the tuples of a

relation. For "domain relational calculus, the variable

ranges over the values of a domain. S

"Transform-oriented" languages are a class of

nonprocedual languages that use relations to transform input

data into desired outputs. These languages provide easy-to-

use structures for expressing what is desired in terms of

what is known. SQUARE, SEQUEl, and SQL are all transform-

oriented languages.

The fourth category of relational DML is "graphic".

Systems based on this technology provide the user with a P
picture of the structure of a relation. The user fills in an

example of what is wanted, and the system responds with

actual data in that format. Query-by-example(QBE) is an

example of this process.

2. Relational Alebr a

Here, only relational algebra is briefly described. -

Relational algebra is a far from the algebra operations like S

+, -, *, and / operated on numeric quantities. For rela-

tional algebra, the variables are relatioas, and the
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3. E s

A key can be considered an attribute or a set of

attributes which uniquely identify each entity in an entity

set. It is necessary to be able to identify each tuple in a

relation by values of its attributes. For example, the

value[100, M16A1RIFLE, EA, 100.001 constitutes a unique

identifier. It will be unique because duplicate tuples are

not allowed. And attribute SN(100)of the ITEM relation has

the property that each ITEM tuple contains a district SN

value. This value may be used to distinguish that tuple from

all others in the relation. SN is said to be the primary key

for ITEM.

A relational schema will have more than one attri-

bute or combination of attributes that are unique. For the

relation figure 5.2, attributes SN and nomenclature may both

be unique. If so, they are called "candidate keys". In the

design of the database, one of them will be chosen as a

primary key.

When an attribute in one direction is a key of

another relation, the attribute is called a "foreign key".

The term means that the attribute is a key, but in a foreign

relation.

B. RElATIONAL DATA BARIPULATION

Having described the processing of relations in a

general and intuitive manner. However, to process relations

with a computer, it is necessary to present a clear,

unambiguous language for manipulat the data. :our different

strategies for relational data manipulation hdve been

proposed [Ref. 1).
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2. Domains and Attributes

Each attribute has a domain, which the set of values

that the attribute can have. That is, "M16A1RIFLE" is a

value of attribute ncmenclature. An attribute is the prop-

erty of an entity which which associates a value frcm a

domain with each entity. The domain of stock number(SN)is

all positive integers less than 999.

Col.1 Col.2 ............................

row 1 STOCK- NOMENCLATURE IUNIT-OF UNIT-OF I
NUMBER I lmMorI-ISSUE I PRICE --

row 2 100 I M16A1 Rifle I ea l 100.00 I

102 105m MotorI ea i 2000.00 I--------------------------------- I
105 I M16 Ammunition I box I 200.00

200 I 105m ammunition I box 4 40.00
201 I MO- gas I dm I 220.00 I -

I -..

Figure 5.2 Item Relation

A relation of degree n has n domains, not all of

which need be unique. For example, consider age and age of

spouse attributes, where the domains of the two attributes

are the same, that is, than are integers from 1 to 100. To

differentiate between attributes that have the same domain,

each is given a unique attribute name, like age, spouse-age.

Figure 5.2 is example, or occurrences. The general-

ized format, ITEM (SN, nomenclature, unit-of-issue, unit-

price), is called the relation structure, and is what most

people mean when they use the term "relation". If we add

constraints on allowable data values to the relation struc-

ture, we have a relation schema [Ref. 3].
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1 2nd LSC I

- I 
ORD Bn I I QM Bn I I Amm. Bnj

Figure 5.1 Organization of 2nd Logistics Support Command

A. S7RUCTURE OF A REIATIONAL MODEL

1. Relations

The data structuring total used by the relational

database model is a relation which is siml"ly a two-

dimensional table that has several properties. First, the

entries in the table are single-valued; neither repeating
groups ncr arrays is allowed. Second, the entries in any

column are all of the same kind. For example, one column may

contain nomenclatures, and another unit-prices. Further,

each cclumn has a unique name and the order of the columns

is immaterial. Columns of a relation are referred to as

attributes. And no two rows in the table are identical and

the order of the rows is significant. Figure 5.2 portrays a

relation.

Each row of the relation is called a tuple. If the

relation has n columns, then each row is referred to as an

n-tuple. Also, a relation that has L columns or n attributes

is said to Le of degree n. The relation in figure 5.2 is of

degree 4, and each row is a 4-tuple.
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V. RElATIONAL DATABASE DESIGN

Datalase design is one of the most important steps in

the develcpment of ccmputerized system. size and cozplexity

combine to make this task disproportionately time comsuming

and expensive.

Developing a database is an evolutionary process with

the objective being an "idealized database". This is infor-

mation that contains all the necessary data about all facets

of an organization's op erations and from which can be

extracted instantaneously, in any form desired, information

in response to inguiries in any format.

There are many ways in which a database can be designed.

Here, we will describe a design theory and application for

2nd Logistics Support Command.

The data processing center of the 2nd Logistics Support

Command for the Korea Army logistics systems has the respon-

sibility to analyze, develop and maintain the computer based

logistics system modelin- to support keeping of track all

inventcry of each echelon and supply system such as procure-

ment for the army.

This thesis documents the construction of a sample

computer based database system for logistics support system

in order to keep track of all information and the inventory

status of each item in each subordinate battalions which are

Ordnance Battalion, Quarter-master Battalion, and Ammunition

Battalion Figure 5.1.

Each Eattalion has twc units, so there are total six units.

An! each Battalion handles two items at least(actually more P

then hundred). The general background was already described

in Chapter 2.

I
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although most of the core concepts of the model are

defined and agreed upon, there are many not-agreed-on

variants of the core concepts. These variants create

confusion and lead to a dilemma.

e. DBMS-specific models --- There are over one hundred

different commercial DBMS products. The DBMS are some-

times categorized in terms of their underlying data

model. A DBMS is considered a relational system if it

conforms, in essence, to the relational data model.

Alternately, A DBMS is considered to be a CODASYL system

if it conforms, in essence, to the CODASYL DBTG data

model. A third category of DBMS is other. If a DBMS dces

not conform to one of the above two data models, then it

has its own, unique data model. There are many systems

that fall into the other category.

f. ANSI/X3/SPARC data model --- The

ANSI/X3/SPARC (American National Standards Institute /

Committee X3 / Standards Planning and Requirements

(sub)-Committee) data model does support a variety of

different data models in figure 4.4. This model is a

model for DBdS design rather than for database design.

This have the external, conceptual, and internal schema.
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rules, the designer has a good deal of latitude and flex-

ibility.

c. Entity - R ElationshiE model -- The entity-

relationship model(E-R model) is primarily a logical

datatase model, although it has some aspects of a phys-

ical model as well. As its name implies, the E-. model is

explicit about relationship. Unlike SDM, in the Z-R model

both entities and relationships are considered to be

different constructs. Entities are grou-ed into entity

sets, and relationships are jrouped into relationship

sets.

An entity-relationship diagram is a graphical

portrayal of entities and their relationships. It is

useful to summarize the information in a design. It

supports the representation of more general

relationships.

d. CODASYL DBTG model --- The CODASYL DBTG(Conference on

Data System Languages, Ddtabase Task Group) data model

was developed by the same group that formulated COBOL

during the late 1960s and is the oldest of the data

models. The DBTG model is a physical database model.

There are constructs for defining physical characteris-

tics of data, for describing where data should be

located, for instructing the DBMS regarding what data

structures to use for implementing record relationships,

and other similar physical characteristics.

A DHTG schema is the collection of all records and

relationships. A subschema is a subset and reordering of

records and relaticnships in the schema. Unlike the rela-

tional model, relationships become fixed when they are

defined in the schema.

Several reasons account for the lukewarm response

that the CODASYL mcdel has received, including the fact

that it has a decidely COBOL flavor to it. Finally,
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that data are arranged in relations but that relaticn-

ships are concerned to be implied by data values.

jThe principle advantage of carrying relationshiEs in

data is flexibility. Relationships need not be predefined

[Ref. 2,3,4]. Further discussion of this will be in the

next chapter.

b. Semantic data model --- The word semantic means

meaning. The semantic data model provides a vocabulary

for expressing the meaning as well as the structure of

database data. As such, SDM is useful for logical data-

base design and documentation. SDM provides a precise

documentation and communication medium for database

users. In particular, a new user of a large and complex

database should find its SDM schema of use in determining

what information is contained in the database. Also, SD?

provides the basis for a variety of high level semantics-

based user interfaces to a database.

SDM has been designed to satisfy a number of criteria

-that are not met by contemporary database models. The

chief advantage of SDM is that it provides a facility for

expressing meaning about the data in the database.

Another advantage of SDM is that it allows data to be

descrihed in context. Users see data from different

perspectives. They see it relative to their field of

operation. SDM allcws relative data definition.

A third advantage of SDM is that constraints on data-
base data cam be defined. For example, if a given item is

not changeable, SDM allows this fact to be stated. iith

other data models, such constraints are not part of the

schema description and are documented separately.

SDM is like pseudocode, but instead of descrihing the

structure of programs as tseudocode does, SDM describes

the structure of data. Like pseudocode, SDM has certain

structures and rules, and within those structures and
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And, when a fact is updated, the changing of one

fact reguires the research for all tuples containing this

facts. This character is called an "updating anomaly".

2. Normal Forms

There are seven kind of normal forms which are shown

in figure 5.5 [Ref. 1]. Usually, third normal form can be a

design goals.

First Normal Form (I N F

Seo'ond Normal Form (2NF)

1hird Norndl Form 3NF)

Bis e-(:,dd Norinal Forn HBCNFt

Foturth Normial Form 4NF)

Fith Normal Foru 15NF,

I main K ek Normual Form 1) K \FI

Figure 5.5 Relationship of Normal Forms

a. First normal form --- first normal form is the starting

point: all relations are in first normal form. Relations

in first normal form have modification anomalies. Scme of

these anoutalies c:an be eliminated by pattinj the relation

in second normal form. Second, third, and boycE-codd

normal forms all address anomalies caused by inappropriate

"functional dependencies".

A functional dependency is a relationship between

attributes. Attribute Y is said to be functionally
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dependent on attribute X if the value of X determines the

value cf Y. For exazple, suppose that the serial number of

an item is known, the nomenclature of the item can be

determined.

An attribute is a 'determinant"if it occurs on the

left-hand side of a function dependency. Determinants may

or may not unique.

b. Second normal form --- The company relation in figure

5.6 has modification anomalies. If the tu-nle for SN 300 is

deleted, the fact that DAB-WHA's item costs $2500 is lost.

Also, can not be entered a company until an item is

procured.

The problem with this relation is that it has a depen-

dency involving only part of the key. The key is the

comtination(SN, ccmpany), but the relation contains a

dependency, company -- > price for an item. The modifica-

tion anomalies could be eliminated if the nonkey attri-

bute, price, were dependent on all of the key, not just

part of it. This leads that a relation is in second normal

form if all nonkey attributes are dependent on all of the

key.

Company can be decomposed via projection to form to

relations in second normal form. The relations tc be

formed are ZOMPANIESCS14,COMPANY1, and COMPANIES[COMPANY,

PRICE).

c. Third normal form --- Unfortunately, relations in

second normal form also have anomalies. Consider the

supplier relations in figure 5.7a. The key is SN, and the

functional dependencies are SN -- > COMPANY and COM1PANY -- >

CITY. This means that a SN(item) supplied by only one

company since company determines city. Since SN determines

company and since ccmpany determines city, indirectly, S:4

-- > CITY(the item is supplied in the city). Thus this

relation is in seccnd normal form(both city and comany
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s N nCOMPA NYl P Ic ==11_100 , - san I 100

100 1 Dae - woo 1 2000 I

200 J Dae - woo 1 2000__1

200 j Remington I 3000 __j

3001 Dae-wha | 2500

.I

Figure 5.6 Relation with a Two-Attribute Key

are determined by SN). However, it has anomalies. If

fourth tuple in the relation is deleted, not only is the
fact lost that SN 400 is made by Remington, the fact that

the Remington company is in Detroit is also lost.

So, second normal form is not enough. To eliminate

these anomalies, the transitive dependencies(X-->Y, Y-->Z)

must be eliminated. This leads to a definition of third

normal form: A relation is in third normal form if it is

in second normal form and if it has no transitive

dependencies.

The supplier relation can be divided by projection

into two relations in third normal form. :he relations

SN-SUP(SN, zompany) and SUP-CITY(COMPANY, CITY) in Figure

5,7b are examples. Also Appendix A, also gives examples.

Record structure show the third normal form of 2nd LSC

relation.

d. Other normal fcrm --- Also, even relations in third

normal form can have anomalies. This situation leads to

the definition of bcyce-codd normal form(BCNF). A relation

is in BCNF if every determinant is a candidate key which

two or mcre attributes or attribute collections can be a
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SN-SUP(SN, CCLIPANY) SUP-CITY (COMPANY, CITY) 1

j'1 jSIC MPANY COPN CITY

100 I Pung-San Pung-San I Ma-San I
I I-----------------I---------------------2 0 0  Dae-Woo Dae-Woo Chang-Won

300 Dae-Woo I Remington Detroite "

I 400 J Remington I

11500 I Pung-San

b. Relations Eliminating the Transitive Dependency

SUPPLIER (SN, COMPANY, CITY)

SN COMPANY CITY 1 0

100 Pung - San M a- San
I 200 Dae Woo Chang Won
1-30'0 _Dae_- Woo -- - - Chang - Won J__I-------- ------- II 0 Dlae - Woo I Chang - W.on

1 400 Eemington _Dtroite

1 500 Pung - San Ma - San I

a. Remington with Transitive Dependency

Figure 5.7 Elimination of Transitive Dependency

key. Relations in BCNF have no anomalies regarding func-

tional dependencies, but anormalies can arise from situ-

ations other that functional dependencies.

Formally, multivalued dependency is defined as

follow; in relation R(X,Y,Z), X-->Y if each X value is asso-

ciated with a set of y values in a way that does not depend

on the Z values.

A relation is fourth normal form if it is in BCNF

and has no multivalued dependencies, or if it is in BCNF and

all multivalued dependencies are also function dependencies.

This means that if a relation has miultivalued dependencies

and it is in forth normal form, then the multivalued depen-

dencies have a single value.
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A relation is in fifth normal form if and only if

every jcin dependency in relation is implied by the candi-

date keys of the relation.

A relation is in domain/key normal form if every

constraint on the relation is a logical consejuence of the

definition of keys and domains. A constraints is any rule

on static values of attributes that is precise enough that

can evaluate. DK/NF means that if one can find a way to

define keys and domains such that all constraints will be

satisfied when the key and domain definitions are satisfied,

then modification anomalies are impossible. If one can put a

relation in DK/NF, then it is guaranteed that there he no

anomalies. But there is no way to convert a relaticn to

DK/NF automatically, nor is it even known which relations

can be converted to DK/NF.

E. RE1ATIONAL DATABASE DESIGN CRITERIA

There are several different kind of criteria for

producing an effective relational database design. 3arri and

co-workers have identified three relational criteria

[Ref. 10],

Representation The final structure must correctly

represent the original specification.
Specification : The original specification are divided

into relations thdt specify certain conditions.

Redundancy The final structure must not contain any

redundant information.

Also, D. Kroenke has provided the three following design

criteria which are elimination of modification anomalies,

relation independence, and ease of use [Ref. 1].

1. Elimination of modification anomalies If relaticns

can be put into DK/NF, then no modification anomalies

can occur. Thus DK/NF becomes a design objective, and

relations that are in DK/NF are usually preferred.
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Not all relations can be put into DK/NF, as

described earlier. This occurs when there are

constraints that cannot be expressed as logical

consequences of keys and domains. An example

described by Fagin [Ref. 10] is a relation having the

following constraints; the relation must never have

fewer than three tuples. There is no way to express

this constraint in terms of domain and keys. Thus it

has a modification anomaly. In fact, this strange

relation has a deletion anomaly but no insertion

anomaly.

When relations cannot be transformed into DK/NF,

the constraint cannot be expressed in term of domains

and keys must be inserted into application prograns.

This is undesirable because the constraint is hidden.

2. Relation independence : Two relations are independent

if modifications can be made to one without regard

for the other. The greater the independence, The

better. However, independence in not always achiev-

able. For example,interrelation constraints are a

form of relation dependence. To eliminate this depen-

dence, the relations can be joined together. The

joined relation, however, may have modification

anomalies. .

Here the conflict in design goals is seen. To

eliminate modification anomalies, relations are

split; but in so doing, interrelation dependencies D
are created. In this case it is necessary to choose

the least of the evils, based on the requirements of

the application.

Projections that generate false data upon joining
S

are called "loss projections". Projections that do

not cause false data to be generated on joining are

called "nonloss projections". If the projections do

59

-.--. --..-.--- " -." -.



not capture the essence of the functional dependen-

cies, then it could be cause of loss projections.

3. Ease of use : A third criterion for a relational

design is ease of use. as far as possible, we strive

tc structure the relations so that they are familiar

and seen natural to users. Sometimes this goal

conflicts with the elimination of anomalies or with

indepen de nce.
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VI. IMPLEMENTATION

A. RELATIONAL DATABASE MANAGEHENT SYSTEM

The relational model as the theoretical basis was intro-

duced in the previous chapter. An important aspect of the

theory is normal relations. Normal relations process many

desirable structual properties. The criteria of normal rela-

tions are subsequently applied in data analysis to realize

logical structures that satisfy normal relation properties.

This chapter describes the relational model as an imple-

mentation model that is supported by a DBMS. Any relations

produced during lata analysis can be implemented directly on

the DBiNS.

Because of its tabular interface, the relational model

makes an attractive implementation model. It is receptive to

two types of environment [Ref. 11]

1. the traditional data processing environment, where

databases are set up by professional computer

programmers on behalf of database users;

2. environments in which nonprogrammer users set up

their own databases;

The relational model provides the same advantage in both

types of environment. Its natural interface simplifies the

design and use of the database. This is particularly so ift

a language with powerful selective capabilities can be

provided by the DBMS. Such languages can reduce program

development time and hence are attractive in commercial

data-processing environments. They are also attractive to

nonprogrammer users, allowing them to use the database

without resorting to computer-oriented rocedual languages.
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However, there are problems in relational model iaple-

mentations. A powerful language such as relational algetra

or SQL is necessary to realize the full potential of a rela-

tional rBMS. These languages can be expensive to implement

and use.

1. Relational Characteristics

What characteristics must a DBMS have to be consid-

ered a relational product? In his lecture, E.F. Codd

[Ref. 12] defined a relational DBMS as one in which data is

defined in tables and processed by using SELECT, PROJECT and

unrestricted JOIN operations, or their equivalent. Codd

called a system having these characteristi s Minimally

Relational [Ref. 1].

SELECT, PROJECT, and JOIN will be used in next

section. The SELECT obtains rows of the table according to

criteria on raw contents. PROJECT obtains columns of a tatle

by column name. Finally, JOIN brings two relations together

based on the relationship between two columns having the

same domain.

Some DBMS products specify that only columns can be

used as JOIN criteria. For examples, a DBMS may require the

columns used as JOIN criteria to be indexed. This imjlies

the undesirable situation of restricting user activity

because of physical data representation. To the nons~e-

cialist user, this restriction appears arbitrary. To elimi-

nate this situation, Codd specifies that a minimally

relational system must have unrestricted JOINS. This means

that any column can be used as criteria for the join.

2. Commercial Relational DBMS

There are currently many commercial DBMS roducts

that claim to be relational. Some are more relational in
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name than in actuality. Criteria can be used to access

whether or not a product is truly a relational product.

Specifically, the DBMS should model data as tables, and it

should support SELECS, PROJECT, and unrestricted JOIN

opera tions.

Relational DBMS can be divided into three groups.

One group is based on the data language SQL, one on the data

language QUEL, and a third contains systems falling into

neither of the other two categories [Ref. 1].

Three major SQL-based DBAiS products are SQL/DS,

system R, and ORACLE. System R is a research system devel-

oped by IBM for the study of relational technology. ORACLE

is vended by Relational Software Incorporated. Originally,

ORACLE was developed for operation on Digital Equipment

Corporation PDP minicomputers. Since its origin, ORACLE has

been converted to operate on IBM mainframes as well.

ORACLE's user interface is based on SEQUEL II, an earlier

version of S2L. According to RSI, ORACLZ will soon be

compatible with the current version of SQL. QUEL is a data

language like SQL. (Just like COBOL and PL/I are alternative

programming languages, SQL and QUEL are alternative data

languages.) QUEL is based on tuple relational calculus.

QUEL is ncnprocedual and allows the user to process data

without concern for physical data structures.

There are many other relational DBMS. Figure 6.1

lists some of the major systems as of late 1982. There is

also a microcomputer relational product:--- dBASE II is used

to implement 2nd LSC system is an example of a relational(or

tabular) DBMS that restricts join operations. The join

columns must be indexed.
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I SQL-Based Systems-___

SQL/DS, IBM

ORACLE, Relational Software, Inc.

System R, IBM

IUL BaeIytm
INGRES, Relational Technology, Inc.

1DM 500, Britton-Lee, Inc.

Other Relational Systems

MRDS/LINUS, Honeywell

dBASE II, Ashton-Tate

NOMAD, National Computer Sharing Services

Figure 6.1 Relational DBMS Products and Vender

B. IMPLEISENTATION USING DBASE Il

The 2nd Logistics Support Command System has been imple-

merited using dBASE II relational D3MS. As a word processor

allows one to manipulate characters, words, sentences an"'

pages to create a document that fits one's needs, dBASE II

allows orne to work with fields, recordis, and files to manage

data in just the desired manner

To provide the nEcessary power, dBASE II provides many

data management facilities. Among these are an interactive

query language, a report writer to create tabular reports,

and a powerful programming language that allows a knowlEdge-

able person to adapt dBASE II to the needs of those who are

less familiar with computers.

The hasic operations necessary to implement and under-

stand the 2nd LSC System in Appendices are given. If a mcre

detailed explanation is desired, reference to dBASE !I

user's guideis recommended [Ref. 13,14].
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First, to create a file, CREATE command is used.

CREATE

ENTER FILENAME: ITEM A

ENTER RECORD STRUCTURE AS FOLLOWS:

FIELD NA11E,TYPE,WITH,DECIMAL PLACES

001 SN,C,3

002 NOCMENCLATURE,C,10

003 QU ANTITY,C, 10

004 <CR>

LINPUT DATA NOW? N

A file called ITEM.DBF has now been created on the disk.

To select a file to wcrk with by giving the command USE

- 1

USE ITEM -'
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To add the information to the file, use the APPEND

command. APPEND lets the user move the cursor to any field,

and enter or change the information.

*APPEND

ThECOBD 00001

SN :423

NC MENCLATURE: 161RIFLE

QUANTITY :222

rRECORD 00002

SN 2341

I Gi1EKCIAT3RE: 10 5O TOR

RECOR~D 00003

LSN <E

Now necessary infcrmation has been added. To list a data

file's contents on the screen, LIST command is used.

LIST

00001 423 M16A1EIFLE 222

S 00002 234 105MGOR 150

LIST FOR SN = 114231,

00001 423 M16A1EIFLE 222 -
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-o sort a data file

.SORT ON SN TO ",1EWSN

SOR COM!PLETE

USE NS-F7SN

00001 234 105M!OTCR

00002 423 ?I16AlFIFIE

1NEWSN is given as new file name for sorted file. if a

specific item, and niot the whole list, is wanted, then the

FIND ccmmand can be used to display on the screen.

FIND 105M0T05

DISPIAY

0*00j1 234 105M0'IoR 150
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VARIABLE NAME: PPONE "

FORMAT: ALPHANUMERIC

WIDTH: 15

ALLCWABLE VALUE: ALL TELEPHONE NUMBER

EESCRIPTION: TELEPHONE NUMBER OF SUPPLIER

JND FILE --- ----

VARIABLE NAME: F:ID 0

FORMAT: CHARACTER

WIDTH: 5

ALLCWABLE VALUE: ABSTRACTED FUND SOURCE NAAiE, UNIQUE

DESCRIPTION: REPRESENT SOURCE OF FUND IN ABSTRACTED 0

TYPE

VARIABLE NAME: Y:SOURCE

FORMAT: CHARACTER

WIDTH: 10

ALLCWABLE VALUE: SOURCE OF FUND

DESCRIPTION: IDENTIFY THE SOURCE OF FUND BY FULL NAI1E

TOCKTABIE FILE----

VARIABLE NAL ME: SN * THE SAME IN THE ITEM FILE

VARIABLE NAME: REQOBJ

FORMAT: ALPHANUMERIC

WIDTH: 10

ALLOWABLE VALUE: SELECTED LEVEL, ONLY DIGIT

DESCRIPTION: REPRESENT REGUIRED QUANTITY ON THE STOCK

VARIABLE 'AME: SAFLVL 0

FORMAT: ALPHANUMERIC

WIDTH: 10

ALLCWAErE VALUE: SELECTED QUANTITY BY DIGIT

DESCRIPTION: REPRESENT SAFETY LEVEL OF ITEM BY UNIT

VARIABLE NAIE: ZLRPNT

FORMAT: ALPHANUMERIC

NIDTH: 10
8
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ALLOWABLE VALUE: ALL ALPHANUMERIC

DESCRIPTION: THE ADDRESS OF EACH UNIT

VARIABLE NAME: CITY

FORMAT: CHARACTER

WIDTH: 10

ALLCWABLE VALUE: ALL CITY'S NAME

DESCRIPTION: CITY NAME WHERE UNIT IS LOCATED

VARIABLE NAME: ZIP

FORMAT: ALPHANUMERIC

WIDTH: 5

ALLOWABLE VALUE: ONLY DIGIT

DESCRIPTION: REPRESENT OF LOCATION BY DIGIT

SUPPLIER FIlE--------------

VARIABLE NAME: S:ID * THE SAME IN THE ITEM FILE

VARIABLE NAME: CCUNTRY

FORMAT: ALPHANUMERIC

WIDTH: 12

ALLCWABLE VALUE: ALL COUNTRY'S COMMON NAME

DESCRIPTION: THE COUNTRY NAME WHICH ITEM WAS MADE

VARIABLE NAME: CCMPANY

FORMAT: CHARACTER

!WIDTH : 15

ALLOWABLE VALUE: ALL COMPANY NAME WHICH ABSTRACTED

DESCRIPTION: TO IDENTIFY THE COMPANY WHICH MADE THE

ITZM

VARIABLE NAMIE: LCC

FORIAT: CHARACTER

WIDTH: 15

ALLOWABLE VALUE: NAME OF AREA

DESCRIPTION: THIS IS TO KNOW EASILY THE LOCATION OF

COAPANY FOR EVERYBODY
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VARIABLE NAME:QTYOH

FORMAT: NUMERIC

WIDTH: 10

ALLOWABLE VALUE: ALL NUiERIC, NUMiBERS OF ITEM ON HAND

DESCRIPTION: THIS WILL REPRESENT QUANTITY OF ON HAND

BY ITEM.

VARIABLE NAME: S:ID

FORMAT: CHARACTER

WIDTH: 10

ALLOWABLE VALUE:SELECTED SUPPLIER'S INDIVIDUAL UNIQUE

NAME

DESCPIPTION: IDENTIFICATION OF SUPPLIER'CODZ

UNIT FILE---------

VARIABLE NAME: U:ID

FOR IAT: ALPHANUMERIC

WIDTH: 14

ALLCWABLE VALUE: ONLY FOUR DIGITS

DESCRIPTION: USED FOR SECRET TO THE UNIT NAIE

MUST BE UNIQUE

VARIABLE NAME: U:NAME

FORMAT: ALPHNUMERIC

WIDTH: 5

ALLCWABLE VALUE: SELECTED UNIT NAME "99XXX"

DESCRIPTION: TO IDENTIFY UNIT SIZE and FUNCTIONS

VARIABLE NiAME: PHONE

FORMAT: ALPHANUMERIC

WIDTH: 15

ALLOWABLE VALUE: ALL TELE PHONE NUMBER. DIGIT and "

DESCRIPTION: EACH UNIT'S TELEPHONE NUM4BER

VARIABLE NAME: ADDR

FOFMAT: ALPHANUMERIC

WIDTH: 22
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APPENDIX B

DATA DICTIONARY

ITEM FILE ---------

VARIABLE NAME: SN

FORMAT: ALPHANUMUEIC

WIDTH: 15

ALLCWABIE VALUE: SELECTED ITEM, ALL ALPHANUMERIC

DESCRIPTION: STOCK NUMBER OF EVERY ITEM

VARIABLE NAiE: NM

FORMAT: ALPHANUMERIC

WIDTH: 15

ALLOWABLE VALUE: ALL ALPHANUMERIC

DESCRIPTION: NAME OF THE ITEM

VARIABLE NAME:UI

FORMAT: CHARACTER

WIDTH: 2

ALLCWABLE VALUE: "EA","BX" 

DESCRIPTION: THIS IS UNIT OF ISSUE, TWO VALUES ARE ALL

VARIABLE NAME:U"

FORMAT: NUMERIC

WIDTH: 10

DECIMAL: 2

ALLCWABLE VALUE: ALL NUMBERES

DESCRIPTION: UNIT PRICE, REPRESENTING UNIT IS "DOLLAR"

VARIABLE NAME: CST

FCPMAT: ALPHANUMERIC

WIDTH: 2

ALLOWABLE VALUE: ALPHANUMERIC, NUMBER OF DAY

DESCRIPTION: HOW LONG IT WILL TAKE AFTER OEDER
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CITY -- name of city ZIP -- ZIP code

SUPPLIER (S:ID,COUNTRY,COU1PANYLOC,PHONE)

S:ID -- supplier identification

COUNTRY -- supplier country

COMPANY-- supplier company

LOC -- location of copany

PHCNE -- phone number

FUND (F: ID, F:SOURCE)

F:IE -- fund identification

F:SCUPCE -- fund source

STOCKTABLE (SN,REQOBJ,SAFLVL,RDRPNT)

SN -- stock number

BEQOBJ -- request objective quantity

SAFLVL-- safety stock level

BDRENT -- reorder point

IUQ(SN,U:ID,QTY) intersection record

SN -- stock number

U:ID-- unit identification

QTY -- quantity cn hand of each item by eazh unit

77
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APPEDIX
RLATIONSHIPS AND RECORD STRUCTURE

1. RELATIONSHIP DIAGRAM

2. RECORD STRUCTURE

ITEM (SN,N,JI,JP,OST,QTYOH,S:ID)

SN -- stock number

NM -- nomenclature

DI - unit of issue

UP -- unit price

OST -- order shipping time

QTYCH -- quantity on hand

S:Ifl- supplier identification

UNIT (U: ID,U: 14AME,PHONB, ADDR, CITY, ZIP)

U:Ifl -- unit identification

U:NArMB -- unit name

EHCNE -- phone number

ADDR - address cf unit
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This database can serve as a prototype for FOK Army

database management systems. The guestion, What type of DBMS

should be installed for each unit level of mainframe? is for

further research.
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VII. CONCLUSION

This thesis has focused on the Korean Army 2nd Logistics

Support systems and inventory status. However its findings

are applicable to all departments of the Korean military

logistics support system.

The developed sample database presented here is based on

a relational database model and a computerizel six logistics

support battalions of 2nd LSC for logistics personnel, and

it may very well form the basis of the total Korean Army

management system.

The army logistics system is very complex and deals with

about 200 thousand items. To manually manage all army lcgis-

tics system is a very tedious, time consuming job and would

not prove effective to increase war power. Thus, the Army

needs a computerized logistic management system

Database processing can increase end-user productivity,

decrease staff, enable work to be done more efficiently,

provide information effectively and timely, and increase

combat capability.

A database is the interface between people and machines.

Database design is a two-phased process. This thesis exam-

ined both logical and physical database design process, and

this process is an iterative process to get closer to an

acceptable and optimal design. Normal forms can be applied

to decrease inefficiency of the relational database model in

the system-design prccess.

implementation of a sample database using dBASE II

resulted in a more effective and timely presentation of all

required logistics information. This DBMS in Appendix is

developed for end-users who are working in tue ROK Army 2nd

LSC who do not have experience with database systems or

comp uters.
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To use more than cne data file, dBASE !I reserves two

azeas of memory for data file. If it is necessary tc use

another data file at the same time. SELECT SECONDARY must

be used while work is being dorne in the PRIM2ARY area of

memory. This will open the other area of memory. SELECT

PRIMARY moves the user back to the PRIMARY area.

" SELECT PRIMARYI

" USE ITEM

" LIST

00001 423 M16A1RIFIE 2221

00002 234 155i1OTOR 140

" SELECT SECONDAEY

" USE NEWSN

" L15'- NOMENCLATURE

00001 NOMENCLA7URFE

00002 M'1AlRIFLE

SELECT PRIMARY
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Whlen it is necessary to know the internal structure of

a ddta file, the command LIST STRUCTURE which displays this

information can be used.

I IST STRUCTURE

SRUCTURE FOR FIIE: ITEM.DBF

NUM,2ER OF RECORDS: 00OO2

flATE OF LAST UPDAIE: 3/10/85

PRhIMARY USE DATABASE

FID NAME TYPE WIDTH DEC

001 SN C 0031
002 NOMENCLATURE C 010

003 QUANTITY N 010

*TOTAL **00023
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The recori is still in the file, and has been marked

with an asterisk for deletion later. dBASE 11 follows the

safe method of removing records. They are first marked with

the DELETE command, and then removed with the PACK command.

This way it is possible to reconsider RECALL the record

before packing it.

I.RECALL
00001 RECALL(S)

*DISPLAY 0J 00001 423 M16A1RIF1E 222

I. COPY TO TEST1

. USE TESTi

I.DELETE
00001 DELETION (S)

PACK
PACK COMIPLETE, 00002 RECORD COPIED

*LISTI 00001 234 155M1OTOE 140
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If the contents of data file is changed, the EDIT

command can be used. EDIT allows full screen operation.

• LIST

00001 423 N16A1RIFIE 222

00002 234 105MO0R 150

EDIT 2

RHCOD 00002

SN :234

NCMENCLATURE :155MOTORi

QUANTITY :140

* LIST

00001 423 M16AlRIYIE 222

00002 234 1551OTOR 140

To delete records from a data file

. USE ITEM

• LIST

00001 423 M16AIRIFIE 222

00002 234 155MOTOR 140

* DELETE

00001 DELETION (S)

I DISPLAY

00001 *423 M16A1RIFLE 222
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This EEPORT specification is the saved on the disk as

NEWSN.FRMl. It may be printed at any time by repeating the

EEPORT ccmmand.

REPORT FROM NEWSN I

PAGE NO. 00001 I
3/10/85

EQUIPMENT STATUS REPORT I

SN NOMENCLATURE QUANTITY

234 105MOTOR 150 1
423 Ml 6ARIFLE 222

REPORT FROM NEWSN FOR SN="423"

PAGE NO. 00001

3/10/85

EQUIPMENT STATUS REPORT I

SN NOMENCLATURE QUANTITY
423 M16A1EIFLE 222 I

I~~~~~~~f _____________________--______

6
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dBASE I! has a useful command REPORT. Designing a

REPORT is similar to CREATEing a data file. The report can

include totals of numeric field.

i •USE ITEM

.REPORT FROM NEWSN

ENTER OPTIONS, M=LEFT MARGIN, L=lines/PAGE, W=PAGE
WIDTH

S PAGE CPTIONS? (Y/N) Y

ENTER PAGE HEADING: EQUIPMIENT STATUS REPORT

DCUBLE SPACE REPCFT? (Y/N) N

ARE T TAI REQUIREL? (Y/N) N

CCL WIDTH, CCNTENTS
001 3, SN

ENTER HEADING: SN

002 10, NOMEECLATURE

I NTER HEADING: NCMENCLATURE

003 10, QUANTITY

1 BENTER HEADING: QUANTITY

004 <CR>
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ALLOWALLE VALUE: SELECTED QUANTITY OF ITEM. ONLY DIGIT

LESCFIPTION: THE POINT WHICH dUST ORDER IF BELOW THAN

THISI

iU'3 -ILE

VARIABLE NAME: SN * THE SA:iE IN THE ITEM FILE

VARIABLE NAME: U:ID * THE SAME IN THE UNIT FILE

VARIABLE NAME: QTY

FORMAT: NUMERIC

WIDTH: 10

ALLOWABLE VALUE: QUANTITY OF EACH ITEM BY UNIT

DESCRIPTION: IDENTIFY QUANTITY OF EACH ITEM ON HANZ
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APPENDIX C

HIERARCHICAL CHART

24AIN MENU

SIGNON ADPDE ERHELP

ITEM ITEM ~ ITEM

UNIT UNIT UNIT

SUPPLIER SUPPLIER SUPPLIER

0FUND FUND FUND

STOCKTB STOCK'TB STOCKTB

IUQ UPQTY QTYOH

!INQTY

DELETE REPORT

ITEM B N- T Y

UNIE BNASSET

SUPFIIER TOTALQTY

FUND

S TO CKT B

IUQ
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APPENDIX D

USER MANUAL

This manual is to use the IBM personel computer. First,

You have to set the machine, If the power turned off,then

you need "Turn on" the power swich, and put the main chas-

sis's switch(red color) to the 11011 position,and then do the

following

1. Insert the DBASE11 floppy disk in the disk slot that

is on the left(You can see the letters on the disk)

2. insert the IS4183 class disk in to the right slot

and close the drive slot by pushing down.

3. Now turn on the machine by locating the switch posi-

tion "1".

4. Turn on the moniter(The T.V.set) by rotating the

switch on its face from "0" to "1".

5. Turn on the printer by locating the switch either on

the side or back of it and moving it to the "1" posi-

tion.

6. Wait for the machine to prompt you for the date on

the screen. You will see "CURRENT DATE IS TUE

1-01-1980 ENTIR NEW DATE". Key the first month

digit, next date and year. Then strike Return Key.

7. Then the system will give you the next message:

"CURRENT TIME IS 0:00:15.65 ENTER THE TIME:" The

same way with date, key the current "hour", "minute",

and "second", then strike return key.

8. Then you will see the letter "A>". Ncw you are

ready to start up DBASE-II software. Type "ZEASE"

rigLt after that letter, and then strike return key.

Tere are some messages, and last oh them Dot(.) will

apear on the screen.
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9. Type "SET DEFAULT TO B" and return key, then Dot

will be appear again. Now you are ready to usE the

2nd Logistics command database system.

10. Type "DO MAIN" and return key. The signon message

will apear. If you ready then key the any character(

this command are in the message). Then menu menu

message will be on the screen.

11. You have to follow the command message which appear

on the screen. If there is "waitting" word near the

cusor on the screen do not need to strike return key.

If not, strike the return key after put the selected

menu or other words.

12. All kind of main function of this system are speci-

fled on the first message(main menu). Put the mian

menu-number which you want, then tere will be

another message for menu on the screen. Select

menu-number which you want and follow the command

message on the screen. This system is menu type.

13. All done which you wanted, you can stop by

selecting menu "0". Also you can stop by keying
"Esc" on the keyboard and type "QUIT" (start after

Dot).
14. If you are familiar with this system, you can p

directly (do not use maiii menu and menu program)

execute which your wanted procedure by the

fcllowing command: "DO PROGRA4 NAME". But if you are

not famliar with, don't try this!

8
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APPENDIX E

RECORD FORM'AT

*AUTfHER :W.D. SONG

*PURPOSE :This program will format for item file.

*CALLED BY :ADD, UPDATE

*PROGRAM CALL : NONE

*LOCAL VARIABLE :NCNE

*FILES USED : I TEM.I:BF

@ 1,0 SAY-ENTER THE SN "GET SN PICTURE !IH!llll

BD 2,0 SAY"EITER THE Nil" GET NM PICTURE ...............'

d) 3,0 SAY"ENTEB THE tIl GET U! PICTURE 1"!1!1

3 4,0 SAY"ENT"ER THE UP "GET UP PICTURE "199999999.99",

@ 5,0 SAY"PENTER THE CST" GET OST PICTURE "!

M 6,0 SAY"IENTER THE QTYOH It GET QTYOI PICTURE "19999999999"1

3) 7,0 S AY EN E THE SUPPLIER ID"IGET S:ID PICTURE

*******************UNIT. FNT 12/7/84**********************

*AUTHOR: W. D. SON G

*PURPOSE: This program will format for unit file.

*CA1.ED BY:ADD,UPDAIE

*PROGAFMS CALL:

*LOCAL VARIABLE:

*FILES USED: flINT. DBF

*to clear the screen

D 1,0 SAY"ENTEE THE UNIT IDI" GET U:ID PICTURE "!!

a 2,0 SAY"1ENTER TH 2 UNIT NAME" GET U:NAME PICTURE "!!

a) 3,0 S.AY"IENTER THE PHONE NUMBER" GET PHONE PICTURE

It l 111 1 111 1 1

B 4,0 SAY"1ENTER THE ADDRESS" GET ADDR PICTURE
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SI ItI 1il 1 7 1 II t I i t i fifII

3 5,0 SAY"ENTER THE CITY" GET CITY PICTURE "! !!!!! "

E 6,0 SAY"ENTER THE ZIP CODE" GET ZIP PICTURE"!!!I!"

********************SUPPLIER.FMT 1 2/7/8L4*****************

*AU-HOR:W. D. SONG

*PURPOSE: This program will format supplier file.

*CAL1ED BY:ADD. UPDATE

*PRCGRA.S CALL:

*LOCAL VARIABLE:

*FILES USED: SUPPLIEF.DBF

@ 1,0 SAY "ENTER THE SUPPLIER ID" GET S:ID PICTURE

@ 2,0 SAY "ENTER THE COUNTRY" GET COUNTRY PICTURE

3 3,0 SAY "ENITER THE COMPANY" GET COMPANY PICTURE

?1, 1 1 If I t I V I I , ,

c 4,0 SAY "ENTER THE LOCATION" GET LOC PICTURE

fill I ffi !!! !!!

a 5,0 SAY "ENTER THE PHONE NUABER" GET PHONE PICTUrE

lil I I It, 1 1I 1 i l

****************Sr'OCKTLABLE. FMT1288**********

*AUTHOR:H. Y.LEE

*PURPOSE:This program wiii provide to format the stock

table.

*CAL1EL BY:ADD. UPDATE

*PROGRAMS CALL:

*LOCAL VARIABLE:

*FILES USED:STOCKTABIE.DBF

c 1,0 SAY "ENTER THE STOCK NUMBER" GET SN PICTURE
,,, I I II ,| ?|,

2,0 SAY "ENTER THE REQUEST OBJECTIVE" GET REQOBJ PICTURE
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3,0 SAY "ENTER THE SAFETY LEVEL" G-T SAFLVL PICTURE
tiff fil I ?? I fII

... •• ...... e

.3 4,0 SAY "ENTER THE REODER POINT" GET RDRPNT PICTURE
ITf IT f f I f I it

*AUTHOR :W. D. SON G

*PURPOSE: This program will provide to format the

* intersection file of thestock number and unit

* and also provide on hand quantity.

*CALLED BY: ADD,UPDATE

*PROGRAMS CALL:

*LOCAL VARIABLES:

*FILES USED: IUQ.DBF

@ 1,0 SAY "ENTER THE STOCK NUMBEE" GET SN PICTURE

5 2,0 SAY "ENTER THE UNIT ID" GET U:ID PICTURE "!!!!"

d 3,0 SAY "ENTER THE QTY OFEACH ITEM BY UNIT" GET QIY

PICTUR' " 9999999999"1

*******************FUND. FMT 12/8/8L********** *******".

*AUTHOR: H.Y.LEE

*PURPOSE: This program will provide to format the fund

file.

*CALLED BY:ADD, UPDATE

*PRCGRAPS CALL:

*LOCAL VARIABLE:

*FIIES USED:FUND. DBF

a 1.0 SAY "ENTER THE FUND ID" GET F:ID PICTURE "!!!!"

2,0 SAY "ENTER THE FUND SOURCE" GET F:SOUPCE PICTURE

lilt 11 fi I lls~
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APPENDIX F

DATA lIST

A>DBASE
SET DLFAULT TO B
• USE ITEM
• LIST
oJ01 12345678912,456 MIGAIRIFLE EA 111.22 14 36i666 PUNG-SA'
U0002 123456789234567 105-I-MOTOR EA 2222.00 21 180 DAE-WOO
000u3 123450789456739 M16AMMUN ITION BX 205.66 14 2377777 PUNG-SAN

0OU04 123456789567891 151M:4MUtITION BX 4J.40 21 172345 R.IT
U Jj5 123456769789123 COMlUAT-.iHOSE Bx 555.88 7 57.;J DAE-,IfA
OJU06 12345b789912345 MO-GAS DM 220.00 3 17648i0 KYU, G-IJ

USE UNIT
• LIST
UOU0 1978 15ORD 22-33-123+ KYU:IJG-I YANG-JU 232 DUK-JUNG 12312
0002 1258 20ORD 12-33-1222 KYUNG-GI YANG-JU 384 IL-DO:NG 12378
S00063 5274 51AXI i 22-44-5454 KYUNG-GI AN-SUO:G 343 AN-3u:;G 17734
600J4 5334 55AMIM 12-12-2345 KA-NC-.ON CHUL-WON 377 Cl1UL-, O0 64422
JJuJ5 8756 IQTIh 22-22-666G KYUI,-cI YAlOG-JU 775 TAL-,3AE ;'Ot 12333
J0006 8976 15QTR 11-55-3456 KANG-,iON WOOi-JU 994 10-JU 88d34

USE SUPPrIER -.

* LIST
£OUI PUG-SAN KOREA PUNG-SAN Atll-CO MA-SAN 22-66-2345

00002 DAE-WOU KOREA DAE-WOO CORP. CHANG-WON 55-33-7865
U'j.03 4T U.S.A. REMINGTON DETROITE 2J3-444-7777
00004 DAE-WHA KOREA DAE-WHA CORP. DAE-JEON 44-77-7a96
U0.OU5 KYUiIG-IW KOREA KYUNG-IN ENERGE 101-ChON 23-45-3673

USE STOCKTAB
* LIST
0 01 12345u789123456 20U0000 10000oo 12U00J
U6602 123456789234567 iou Su 70
ddiO03 1234567b9456739 21000ooO 100000 12U000-
00J04 1

2 3
4
56 7

895u789l 2006U 1j00 1200J,
0J0)5 1234

5
6
7
o976912J 3000'J 1500 20k0

00U6 12345u789912j45 ]jO0 500000 700J00
J0JJ07 222222222222222 30o 15ki 200

USE FUND
• LIST
6LJ600 KI R.O.K.
002 FY U.S.A.
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Us E .L UQ
LI ST

Ul) 1 12345 76912345 11)78 1
K) i02 12345678)123456 1258 195 j u
U uuj 1ZJ4t;b /89 2 J-Su7 1 ' j lud
UOUO4 1234567d9234567 125d d3

Jk) Jt 12J4 5U-i 'J45 -/,9 5/14 777777
00U6 12345o789567391 567dj 1z345u , 7 1 2 j -* 5 6 d o 5 6 7 o g c,, 14 5o d j.,3"

0Vj k) 12j456789789123 875u 2tU-
J )u L') 12j45uf/ 9)12j j 6i 7 ,
00J 123456789912J45 t75u
UJU 1I 12J J/'~2.,~ Uo /4
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APPENDIX G

PROGEAI

*AUTHGR: H. Y. LEE

*PURPOSE: This program is to display the entire menu for
* selecting major function by user.

*CAILLED BY:none

*PROGRAMIS CALL: SIGNCN,ADD,DELET4,UPDATE,,UERY,REPORT,H:-LP.

*LOCAL VARIABLE: MA.JORMENtJ,iOREA,ANS

SET TALK OFF

*clear screen and display sign on message

ERASE

DO SIGNCN

" Set up a loop for the user to select which major

" functicn to be done.

STORE T TO MORFA

*to set a main loop

DO WHILE MOREA

S2,2

TEXT

These are major menu for the logistic database system.

And allows you to add,delete,update,query,report, and
and help. Please choose a number for the function

which you want to perform.

0 quit the operation.

1 add new item or any data.

2 delete any data.

3 update fcc transaction data.

4 query some information.

5 produce periodic reports.

6 need help.
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ENDTEXT

ACCEPT "Please enter the selected number here "

TO MAJORMENU

call the selected case statement function.

DC CASE

CASE MAJORMENU ="0"

USE

ERASE

RELEASE ALL

RETURN

CASE IMAJOEMENU ="1"

DO ADD

CASE !IAJOGB1ENJ ="2"

DO DEIETE
CASE MAJOPMENU ="3"

DO UPDATE

CASE IAJORLIENU ""

DO Q UERY

CASE MAJOEMENU "5"

DO REPORT

CASE MAJOELENU ="6"

DO HElP

OTHERWISE

@ 10,5 SAY "Please, check the entered menu and"

@ 11,5 SAY "If not 0---6 then try again"

EN CASE
* Loop back again

ACCEPT "Do you want another menu (y/n) ? " TO ANS

IF ! (ANS) = "Y"

STOEE T TO MOREA

ELSE

STOBE F TO MOREA

ENDIF

ENDDC

QUIT
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********************SIGNON. PRG 1//~*********

*AUTHOR: H. Y. LEE

*PURPOSE:This program is to display the system anouncement.

*CALLED BY: Main

*PROGRAHiS CALL: none

*LOCAI VARIABLE: none

ERASE

WAIT
SE OSOEO
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********************ADD. PRG 12/9/8L* *******

*AUTHOR:H. Y. LEE

*PURPOSE: This will add new records which the user want to

the current file.

*CAILED BY:main.

*PROGRAMS CALL: additem,addunit,addsupplier,addfund,

addstocktable,addiu , help.

*LOCALVARIABLE: addmenu.

*FILES USED: none

SET TALK OFF

*to clear the screen

ERASE

DO NHiLE T

. 2,2

TEXTE

This is the add menu. It permits you to add new

records which youwant. Please enter the number

of the function you wish to perform.

0 suit

1 add item record

2 add unit record

3 add supplier record

4 add fund record

5 add stcck table record

6 add item unit ruantity record

7 need help.

Enter the selected number

ENDTEXT

WAIT TO ADDMENU
.,, , Itl

?,, , I.i[

*cdse statement to Ferform the user's choice.
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DO CASE

CASE ADD !ENU "0"

USE

ERASE

RELEASE All

RETURN

CASE ADDMENU = "1"

DO ADDITEM

CASE ADDMENU = "2"

DO ADDUNIT

CASE ADDMENU = "3"

DO ADDSUPFIIER

CASE ADD&ENU = "4"

DO FUND

CASE ADDMENU = 1511

DO ADDST

CASE ADDMENU = "6"

DO ADDIUQ

CASE ADDMENU = "7"

DO HELP

OTHER WIS E

@ 10,5 SAY "pLEASE CHECK YOUR CHOCE!"

ENECASE

*loop back again

*******************ADDITEM. PRG 12/9/84******************

*AUTHOR: H.Y.LEE

*PUREPOSE: This program will add new item record to current

*item file.

*CALIEL BY: ADD

*PROGRAMS CALL: ITEM.FMT

*LOCAL VAEIABLES: ANSW,OK.

*FILES USED: ITEA.DBEF

USE ITEM-
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*set the loop

STORE TI TO ANSW

DO VHILE ANSN

APPEND BLANK

STORE F TO OK

DC WHILE .NOT. OK

ERASE

SET FORM~AT TO ITEfl.F!MT

READ

SET FORMiAT TO SCREEN

B 15,2 SAY "iS IT CORRECT? (Y/N)" GET OK

b READ

END DO

818,2 SAY"Do you want to add another record(Y/Nf?"

GET ANSW

READ

ZN DDO

*to return to the called routine

USE

ERASE

RELEASE ALL

RETURN

********************ADDUNIT, PRG 12/5/84*******************

*AUT'HOR H.Y..LEE

*PU2POSE This program will add new UNIT record

* *CALLED BY :ADD

*PROGRAMS5 CALL :UNII.FMT

*FILES USED :UNIT. IEF

*LOCAL VARIABLES ANSWER, OK.

* SET TALK OFF

USE UNIT

STORE TI TO ANSWER

DO U1HILE ANSWER
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IV

APPEND BLANK

S7T13Z F TO OK

DO WHILE .NOT. OK

'ERASE

SET FORMAT TO UNIT

RE AD

SET FORMAT TO SCREEN

@ 21,0 SAY "Is it correct (y/n) ?" TO OK

READ

ENDDO

S22,0 SAY "Do you want to add another record (y/n) ?"

TO ANSWER

READ

END DC

USE

ERASE

RELEASE ALL

RETUEN

*.****************ADDSUPPLI-R.PBG 12/9/84******************

*AUTHOR: H.Y.LEE

*PURPOSE: This program will add new supplier record.

*CALLED BY: ADD.PRG

*PROGRAMS CALL: SUPrPLIER.FMT

*LOCAL VAR IABLES: AN SRER,OK

*FILES USED: SUPPLIBE.DBF

.0 SET TALK OFF

USE SUPPLIER

STOIrE T TO ANSWER

*SET LOCP TO ADD RECCED

* DO NHILE ANSWER

APPEND 3LANK

STORE F TO OK

DO WHILE .NOT. OK
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SET FORMAT TO SUPPLIER.FM T

READ

SET FORMAT TO SCREEN

S15,2 SAY "Is it correct(y/n)?" GET OK

READ

ENDDO

S19,2 SAY "Do you want to add another record (Y/N) ?" -

GET ANSWER

RE AD

EN DDO

USE

ERASE

RELEASE ALL

RET URN

********************ADDFUND. PRG 1 2/7/84******************

*AUTHOR: R.Y.LEE

*PUEPOSE: This program will add new fund record

*CAIEZD BY: ADD

*PROGRAMS CALL: FUND.FMT

*LOCAL VARIABLES: ANSWEE.OK

*FILES USED: FUND.DBF

SET TALK OFF

USE FUND

*SETI THE LOOP TO ADD

STORE T TO ANSFER

DO WHILE ANSWER

APPEND BLANK

STORE F To OK

rO 'WHILE .NOT. OK

SET FORMAT TO FUND. FMT

READ

SET FORMAT TC SCREEN

~ 14,2 SAY "Is it correct (y/n) ?" GET OK
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READ

END DO

a 19,2 SAY "Do you want to add another record (y/n) "

* GET ANSWER

READ

ENDDC

USE

ERASE

RELEASE ALL

RET URN

*******************ADDST. PRG 12/6/84**************** *****

*AUTHOR: V-D.SONG

*PURPOSE: This program will add new stock table record.

*CA1LED EY:ADD

*PRCGRAMS CALL: ST. FM'T

*LOCAL VARIABLE: ANSWER,OK

SET 'TALK OFF

USE S'OCKTABLE

*set loop to add

STORE T TO ANSWER

DO WHILE ANSWER

APPEND BLANK

STORE F TO OK

DC WHILE .NOT. OK

SET FORMAT TO STOCKTABLE.FMT

READ

SET FORM~AT TO SCREEN

3 15,2 SAY"Is it correct (y/n) ?"1 GET OK

READ

B ND DG

a 19,2 SAY "Do you want to add another(y/n)?"

GET ANSNiER

READ
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END DC

U S

ERASE

RELEASE ALL

RETURN

******************ADDIUQ. PRG 12/7/84*********************

*AUTHER:W.D. SONG

*PUJRPOSE: This program will add new item unit quantity

*record.

*CALLED BY: ADD

*PROGRAMS CALL: IUQ.FMT

*LOCAL VARIABLES: AN~SWER,OK

*FILES USED: IUQ.DBF

SET TALK OFF

*set loop to add

STORE T 'TO ANSFER

DO WHILE ANSWER

APPEND BLANK

S70RE F TO OK

DO WHILE .NOT. OK

SET FORMAT TO IUQ.FMT

READ

SET FORHAT TO SCREEN

S15,2 SAY"Is it correct(y/n)?H GET OK

READ

END DO

S19,2 SAY "Do you want to add another record(y/n) 7"

GET ANSWER

READ

EN DDO

USE

ERASE

RELEASE ALL

100



RETURN

******************DE1ETE. PRG 12/9/84********************

*AUTHOR: H.Y.LEE

*PURPOSE: This program will delete records which the user

* want.

*CALLED BY: MAIN.PRG

*PROGRAMS CALL:

*LOCAL. VARIABLES: MCBE1,MORE2,TEMP1,TMP2,T1MP3

*FILES USED: ALL FILES

SET TALK OFF

*set the loop to perform DELETE

STORE T TO HORE1

DO WHILE MOREl

ERASE

3 2,2 SAY "Which file do you want to delete?

Select cne!"

3,2 SAY "FILE NAME TO SELECT: ITEM,UNIT,SUPPLIER,FUND

STOCKIABLE,IUQ"

ACCEPT"Be careful spelling! and put here the selected

name" TO TEMP1

USE &TEMP1

DISPLAY ALL

*to choose the record number which want to delete.

?"which record do you want to delete? e.g. 11 "

ACCEPT "Please put selected number here:" TO TE.P2

GCTO VAL(TEMP2)

DISPLAY

STORE " " TO TEMP3

21,0 SAY"Are you sure to delete this record (y/n)"

GET TEMP3

READ

IF ! (TEMP3) = 11Y 1

DELETE
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ENDIF

*If the user need more to delete

STORE " " TO MORE2

a 22,0 SAY"Do you want delete another ? (y/n)"

GET MO.E2

READ

IF ! (MORE2) = "Y"

STORE T TO MIORE1

ELSE

STORE F TO MOREl

ENDIF

ENDDO

PACK

USE

RELEASE ALL

ERASE

RETUEN

******************UPDATE. PRG 12/9/84*********************

*AUTHOR:H. Y.LEE

*PURPOSE: This program will update(change) each record

with a new data.

*CALLED BY: 2IAIN.PRG

*PROGRAMS CALL: UPQTY.PRG

*LOCAI VARIABLE:TITIT,RNUI,ASWER, iORE

*FIIES USED: ALL FILES

SET TALK OFF
*set the loop to execute DELETE

STORE T TO MORE

DO WHILE MORE

ERASE

2,2

TEXT

Which file do you want to update?
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file name : ITEM, UNIT, SUPPLIER, FUND,

STOCKTABLE,IUQ

*Please be careful with spelling!

ENDTEXT

ACCEPT"PUT HERE THE SELECTED FILE NAME :" TO TITLE

*to clear screen

ERASE

USE &TITLE

DISPLAY ALL

ACCEPT "Put here RECORD NUMBER which you want to

update:" TO RNUM

GOTO VAL(RNUM)
*to set up moderate file format to UPDATE (CHANGE)

the data.

IF TITLE ="ITEM"

SET FOEMAT TO ITE-A.FMT

ENDIF

IF TITLE ="UNIT"

SET FORMAT TO UNIT.FMT

ENDIF

IF TITLE ="SUPPLIER"

SET FORMAT TO SUPPLIER.FMT

ENDIF

IF TITLE = "FUND"

SET FORMAT TO FUND.FMT

ENDIF

IF TITLE = "STOCKTABLE"

SET FCOMAT TO STOCKTABLE.FMT

ENDIF

IF TITLE ="IUQ"

SET FORMAT TO IUQ.FMT

ENDIF

READ

SET FORMAT TO SCREEN

ACCEPT "Is this correct(y/n):" TO ANSVER 
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*to update the quantity on hand

DO UPQTY

IF ! (ANSWER) ="Y

STORE F TO M1ORE

ELSE

STORE T TO MiORE

ENDIF

EN DDO

ER AS E

RELEASE ALL

RETURN

*********************REPORT.PRG 12/9/84******************

*AUTHOR: H1. Y.L EE

*PURPOSZ: This program will select report menu to produce.

*CALLED BY:M!AIN.PRG

*PPOGRAMS CALL:BNQTY.PRG, BNASSE-T.PRG, TOTQ-TY.PRG

*LOCAL VARIABLES:MORE, ANSWER, NEED

*FILES DSED:none

SET TALK OFF

*CLEAE SCREEN

ERASE

STORE T TO MORE

DO 14HILE MORE

S2,2

TEXT

This is the menu to make reports. Please choose one.

0 quit

1 on hand quantity of item by each battalion

2 status of asset of item by each battalicn

3 total quantity by each item

4 need help

ENDT EXT

ACCEPT "Enter your selection here:" TU ANSWER
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* CASE statement to perform the selection

DC CASE

CASE ANSWER =1"01

USE

ERASE

RELEASE ALL
RETURN

CASE ANSWER = "1"

DO BNQTY

CASE ANSWER = "2"

DO BNASSET

CASE ANSWER = "3"

DO TOTQTY

OTHERWISE

@ 3,3 SAY "PLEASE CHECK YOUR CHOICE!"

ENDCASE

ACCEPT "Do you want another REPORT(Y/N)?" TO NEED

IF ! (NEED) = "Y"

STORE T TC MORE

ELSE

STORE F TC MORE

ENDIF

*loop back again

ENDDC

ERASE

RELEASE ALL

RETURN

**************** **BN QTY. PEG 12/9/84******** ***********

*AUTHOR : H. Y. LEE

*PUREOSE: This program will produce report which includes

* on hand rjuantityof item by each battalion.

*CALLED BY: REPORT. PFG

*PROGRANS CALL: none
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*LOCA, VARIABLE:TEM21, TE1P2,PRINT-R,RET,CONT

*FILES USED: ITEMI.DBF, IUQ.DBF, ENIT.DBF

* set loop

S'ORE T TO RET

DO WHILE RET

SET TALK OFF

*to print or not

ACCEPT "Do you want to prirt. out (y/n,) ?"TO PRINTER

IF ! (PRINTER) = II

SET PRINT CN

ENDIF

ERASE

*toj make HEADING

?11 STATUS OF ITEM QUANTITY"

?"UJNIT STOCK-NUMBER NOMENCLATUJRE QUANTITY U111

'1----------------------------------------------------------------

*7hjis routire will make the needed data

USE IUQ

SELECT SECONDARY

USE UNIT

JOIN TO T-IM?1 FOE P.U:ID S .U:ID FIELD U; NAMFE1 SN,1'Y

USE IEMP1

SELECT SECONDARY

USE ITEM

JOIN TO TEZIP2 FOR P.SN S.SN FIELD U:NAME,SN,NM,Q'IY

UP

UlSE TEM1P2

LIS TI

*back to the called routine

ACCEPT" Do you want to return to called routine
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(y/n) V'TO CONT

IF !(CONT) ="Y

STORE F TO RET

ELSE

STORE T TO E-T

E ND I F

*to release printer

SET PRINT OFF

EN DDO

USE

ERASE

REIEASE ALL

RETUJRN

*******************lNASSET. P.FG 12/6/84J*******************

*A U:HoR:W. E. SONG

*purpose:Thjs will Eroduce report which inclie ASSET of

each item by unit.

*CALLED BY: REPOET.PP.G

*PROGRAY'S CALL:

*LOCAL VARIABLE: MOR E,TE"IP I, TEMP2, ATOT PRI NTEF, ANS WEF

*FILES tJSED:UNIT.DBF, IU . DEF, ITEM.DBF

SET TI1 OFF

*set the loop

STORE T TO MORE

DO WHILE MORE

" set up print

ACCEPT"'Do you want to print (1in) ?"TO PRINTER

IF ?(PRINTER) 1 Y11

SET PRINT CN

ENDIF

ERASE

" make headina
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2" ASSET STATUS OF ITEM!S BY BATTALION"

?"UNIT NOM~ENCLATURE QUANTITY UNIT-PRICZ SUB-TCTAL"1

*next routine produce neceassary colun and make total Erice

USE IUQ

SELECT SECONDARY

USE UNIT

JOIN TO TEMPi FOR P.EJ:ID =S.U:ID FIELD U:NA;IE,SN,QTY

USE TEMPi

SELECT SECONDARY

USE ITEM

6 JOIN TO TEMP2 FOR P.SN =S.SN FIELD U:NAIESN,NM,QIY,UP

USE TEMP2

STOEE 0 TC ATOT

DO WHILE .NOT. EOF

? U: NAMiENM,QTLY,UP,QTY*UP

STORE ATOT+QTJY*UP TO ATOT

SKIP

F ND DO

?"THE TOTAL~ ASSET IS:------------------------------- >" ,A TOT

*query for continuin~g this resort again or not

ACCEPT"'Do you want to make again (y/n)?" TO ANSWER

IF ! (ANSWER) =Y

STORE T TO MORE

ELSE

STORE F TO MORE

ENDIAF

0 *to release printer

SET ERINT OFF

EN DDO

*the end of program
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USE

ERASE

RELEASE ALL

RETURN

*******************TOTQTY.PRG 12/8/84******** ******

*AUTHOE : D. SONG

*PURPOSE: This program will provide a report to user the

*total quantityon hand of each item.

*CALLED BY: REPORT.PRG

t| *PROGRAMS CALL:

*LOCAL VARIABLE:MORE,PRINTER,ANSWER

*FILES USED:ITEM.DBF

SET TALK OFF

*set loop

STORE T TO MORE

DO WHILE MORE

to make print

ACCEPT "Do you want to print out (y/n) ?" TO PRINTER

IF ! (PRINTER) = "Y"

SET PRINT ON

-NDIF

clean the screen

ERASE

*to make heading

?" THE STATUS OF QUANTITY ON HAND BY EACH ITEM"

7" STOCK-HUM BER NOMENCLATURE UNIT-PRICE QUANTITY"

? it--------------------------------------------------

*produce each data list by item which indexed by stock
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*numnber

USE ITEM

INDEX ON SN TO ITEMSN

USE ITEM INDEX I1IEMSN

LIST SN,NM,UP,QTYCH

*to return to the called routine

ACCEPT "Do you want again(y/n)?' TO ANSWER

IF ! (ANSWER) = Y

STORE T TO MCFE

ElSE

STORE F TO MORE

ENDIF

*to release the printer

SET rRIVT OFF

EN DDO

*the end of program

USE

ERASE

RELEASE

RETUEN

*AUTflOR: H.Y.LEE

*PURPOSE: provide the status of each file and requested

* by user.

*CALLED BY: MAIN.PRG

*PROGRAMS CALL: MINQ IY.PRG

*LOCAL VABIABLES :MOEE, ANSWERQMENU

*FILES USED:ALL FILES

SET TALK OFF

* *Set up~ a l.oop for the user to select query which the user

want.

STORE TA TO MORE

DO WHILE MORE
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ERASE

S2,2

TEXT

This is qiuiry menu which prepared for you in this

systems.

o quit

1 item list (stock-number, nomencleture, unit-issue,

unit-price,order-shipping-time, quantity-on-hand,

sup p1ier- id)

2 unit(unitname, phone, address, city, zip)

3 supplier(country, company, location, phone)

4 fund (source of fund)

5 stock-tabletre~juest-objective, safety-level,

reorder-point)

6 quantity of item by each unit

07 the item list which on hand quantity is less

than reorder point

ENZTEXT

ACCEPT "1 Enter the selection here 1:1" TO QMENU

*Execute the selected query case function.

ERASE

DO CASE

CASE QtIENU 1 "01

USE

ERASE

RELEASE AL

RETURN

CASE QMENU = tilt'

USE ITEMI

LIST

CASE Q?1ENU = "12"

0 USE UNIT

LIST

CASE QiIENU = "13"

USE SUPPLIER



LIST

CASE QHENU = "4"

USE FUND

LIST

CASE QMENU = "5"-"

USE STOCKTABLE

LIST

CASE QMENU = "6"

USE IUQ

LIST

CASE QIENU = "7"

DO MINQTY

OTHERWISfE

?"Please check the selected number!"

ENDCASE

to continue or not?

ACCEPT"Do you want to another query (y/n)?" TO ANSWER

IF (ANSWER) = "Y"

STORE T TO MCRE
ELSE ..

STORE F TO MORE

ENDIF

ENDDO

USE

ERASE

RELEASE ALL

FETURN

*******************L INQTY. PRG 12/7/8*********************

*A UTHOR:W. D. SONG

*PURPOSE: This program will produce the list of item which

*on hand iuantity is less than reorder point.

*CALLED BY: QUERY.PRG

*PRCGRAMS CALL: none
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*LOCA1 VARIABLE: W,EN,TEMP1,TEIP2,AN5WER,PRINTER

*FILES USED: IUQ.DBF, STOCKTABLE.DBF, ITEM.DBF

SET TALK OFF

*set up loop

STORE T TO WHEN

DO UHILE WHEN

*set printer

ACCEPT "iDo you want to print out(y/n) ?" TO PRINTER
IF ! (PRINTER) Y

SET PRINT ON

ENDIF

*set the routine to find answer

USE IUQ

SELECT SECONDARY

USE SIOCKTABLE

JOIN TO TEMPi FOR P.SN =S.SN FIELD P-SN,tJ:ID, QTY,

RDRPNT

USE TEIP1

SELECT SECONDARY

USE ITEM
JOIN TO 'TEMP2 FOR P.SN =S.SN FIELD P. SN,NM,U:ID,QTY,

RDRPNT

USE TE?1P2

sort on stock number
INDEX ON SN TO TEMP2SN

USE TENMP2 INDEX TEMP2SN

DO WHILE .NOT. 2SOF

DISPLAY SN,NI1,U:ID,QTY,RDEPNT FOR QTY < VAL(IiDRPNT)

SKIP

ENDDC

*to return after query

ACCEPT"'Do you want to return to called routine(y/n)?"
TO ANSWER

IF 1 (ANSWER) "Y

STORE F TO WHEN
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ELSE

S'IOFE T TO WHEN

ENDIF

ENDDO

USE

ERASE

RELEASE

RET URN

**********************HELP.PRG1278**********

*AUTHOR: W.D.SONG

*PURPOSE: This program will provide to user needed

* information to use thismore effectively.

*CALIED BY:ALL THE PROGRAMS

*to clear screen

ERASE

?7 Please ask to Maj. H. Y. LEE"'

Mlaj W.D. SONG"

Press any key to continue!"

SET CONSCIE OFF

VAIT

SET CONSCLE 0ON
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APPENDIX H

REPORT STATUS EXAM1PLES

STATUS OF ITEM1 QUANlTITY

U N IT STOCK-:iUMBER NONE:ICLATURE ~ QUANTI7Y U:JIT-ISSUE

O0001 153RD jzJ4S$769L2J45. m16AIRIFLE iUbGC6oU 111.221

030002 20ORD 12345,u78912J45u MIbAlRIFLE 195JJJJ 111.22
00003 15ORD 1234567892345uo7 105:4-;IUTOR 100J 2222.O0
00004 20j3RD 12345678923456

7 
105 1-moTOR 80 2222.00

t; 0U 0S 5I1A:IM 12345u
7
rd94-5u

7
,
9 M I 6N. IUN 1T 1ON 777777 2J5.66

~00oJ6 55AMtI 1234567a9567b9l 10 5MAM:IUN IT ION 160000) 40.40
00007 I lQTRl 123456789769123 COt,:DAT-ShiOS: 2300 5 5. t3
00ciob 15QTR 123456789789123 C01MBAT-SLIOSE 2900 555.88
00009 IloTR 1234506d9912345 MO-GAS 900.00o 22j.,'J

J001 15QTR 123456789912345 MO-GAS 8648600 220.00

Do you want to return to caildd routine(y/n)2:Y

ASSLT STATrUS OF ITEMS BY BATTALION

UN IT NOMENCLATruRE QUAN~TITY UNIT-PRICE SUB-TOTAL

15URO MiGAIRIF~LE IUUoUUL6 111.22 1653Uu5sl2.50

200RD M16AIRIFLE 1950000 111.22 21667'oOOJ.0
15ORD 10J51-mOTOR 100 2222.00 222200.0.J

200RD 105M-M1OTOR so 2222.00 L777uO.JJ
5 1 AfIM MIGiAMMEI I t IT10N 777777 205S.uu 151)957617.80
55AMM 10 5MA:M UNI T ION 16i000 40.40 6464000.00
IIQTR COMBAT-UIIOSC 2doO 555.c3B 155046.,;oj
1SgR COMBAT-SiIOSE 2900 555.88 1612052.00
11QTR :40-GAG 9U0000 220.00 19 3 0 0:1 ) .0
15QTR MO-GAS 8648030 220.00 19J25u030.J0
THlE TOTAL ASSET IS:-------------------------------- > 9604916'iu.30
Do you want to make aqain(y,/n)?:N
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APPENDIX I

QUERY EXAMPLES

These are major menu for the logistic databdse system. And allows you
to add.deLutta. update, query, report, and help. PLaase choose 4 nueriLc
for the function which you want to perform.

0 quit the operation.
1 add new item or any data.
2 delete any data.
3 update for transaction data.
4 query some information.
5 prociuce periodic reports.
6 need help.

Pleuse enter the selected number here :4

This is quiry menu which prepare, for you in this systens.
0 quit
1 itim List(stoceK-numbar, nomencleture, unit- ssue, unit-price,

orUer-shipping-cime, quantity-on-nand, sujpp2 er-ij)
2 unit(unitname, phone, address, city, zip)
3 supplier(cokintry. company, location, pnone)
4 fund(ource of fund)
5 stuCK-table(re.iuuet-OUjuCtlve, safety-level, reorder-poLnt)
6 quantity of item by eacn unit
7 the itum List which on hand 'juantity is less tnn reoruer point

Enter the skLectiun her I::3

Jl)OuL 'UZIG-SAN KURLA PUN(G-SAN AtMM-CO MA-SANJ 22-uu-2J45-
0000I2 DAE-WOO KOREA DAE-WOO CORP. C1IAN4G-WON 55-3J-78u5
U)h RtT U.S.A. REM 1:4GTu: DU1 R )1i. 2 J -; - - 7 7

dUJJ4 DAL-WIIA KUREA DAK-%JiIA CORP. DAk~J£OH 44-77-73)v
J0 J 0 5 YII:G- III KOREA KYU.:d-[:I EN ERG I:,-c.U , 23-41-: 1 3J-
Do you want to ariot~ier query(y/n)?:Y

Th is is quiry menu which prepared for you in this systems.
J quit
I item list(stuck-fumber, nocatencleture, unLt-Issu.,unit-pr ice,

order-shippLng-time, quantity-on-hand, suppLier-id)
2 unLt(unLtna.me, phone. address, city, zip)
3 suppiier(country, company, location, phone)
4 fund(source of fund)
5 stucx-tible(request-obJective, safety-level, reorder-point)
6 quantity of item by each unit
7 the item list which on hand quantity is less than reorder point

Enter the seLection here 1::7

Do yuu want to print out(y/n)?:Y

d005 1234567t 945u789 MluiVI:IU1ITI0N 5274 777777 120U-J
30iJ 12345u78956709L L5MAMlUJIdTtO:4 56 7d 12345 i2dJJJ
Do you want to retarn to called routine(y/n)?:Y

Do yoki want to .lnotlier q ury y/n). ';"
Do, You oant anot,,er menu (yin ? :N

S ' I/' RU:i ,IUA, I £
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