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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, enakle work to be
done more effectively, and increase combat capability.

Tkis thesis presents a sample database systems for
inventory status of the ROK Army 2nd Logistics Support
Command with relational model.

Datakase 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
cptimal design. Normal forms can be applied to decrease
inefficiency of the relational database model in the systen
design process.

A sample database using dBASE II is implemented with
IBM EC, and is designed for the user vwho does not have :
computer experience.
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I. INTRODUCTION

A great deal of data and informatiorn is dissemirated
daily, and it Letters everyone's lives. To keep track ol
this infcrmation, it is necessary to memorize it. It is very
hard for everybody to remember all tais data and informa-
tion, so computers were invented. Usiny the conmputer,
information systems can be cunstructed to gather, arrange
and calculate all important data acd information in magnetic
disk or tape files.

Information systems can distribute all the necessary
data to people who re€ed 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 informaticn to users when they need it and mairtain
current available data.

Trom the 1970s, [B systems were considered an esoteric
subject, of interest only to the largest corporations with
the largest computers. Today, DB systems are becomirg an
information systems standard. DB processing has drown
significantly in the «computer science area and alsc ir
management of certain organizations.

An important consideration in datapbase developmernt is to
store data in such a way that it can ke usel for a wide
variety of applications and can be changed quickly and
easily. To achieve the flexibility of data usage, three
aspects of DB desiyn and implementation are important.
First, the data shculd be independent of eacii other and
functionally dependent on the key value. Secord, it should
be possible to interrogate fer user's requirements using

application programs or the DBMS itself. Third, these data
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items shculd provide useful information for decision makers
to analyze, to investijation, to plan and to manage in a
certain organization.

It is very difficult to develop DB system which pericra
in an ofptimal fashion. There are many different ways in
which data can te structured and each has its own advantages
and disadvantages. Different users want to use different
datas/information. It is hardly possible to satisfy ali 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 datatase system Jevelopment 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 protectiorn. Chapter IV
discusses an introduction to Jatabase 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 suprort command, wanich includes
relational normal forms and the characteristics of the rela-
tional database. Chagter VI addresses the implementation of
a loyistics system in the Korean army using the relatiornal
©BMS product DBASE II. Finally, Chapter VII presents
conclusicn and reccomendations tased on the research

presented in the thesis.
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II. BACKGROUND

_———— e o

A. OVERVIEW

The republic of Korea (ROK) army uses the general stafi
system of the U.S.A field Armies, corps, and divisiouns,
namely, G-1, personnel; G-2, intelligence; G-3, orerations
and training; and G-4, Llogistics.

The Xorean 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 conmmunist north ZXorea
on tke 155 mile lonjg DMZ. In order to strengthen the war
potential of the Korean army, 1t 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 deais with approximately 200,000 itens. n
order to reduce time, overhead and the national defense
expenditure, and increase the war power, the army needs a
computerized managemernt information system for army lojis-
tics system management. Top-level Korean army officers are
very interested in a computer database systea to mairtain
tLe status of all items nandled by the army logistics
systen.

The Korean army installed its first computer system in
the data processing center (DPC) of the logistics commard in
1973. The cernter, hcwever, did not become fully operational
until 1974.

11
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The D3MS also has féatures to provide security over

data; the tools prcvided ensure that only authorized data
are accessed. Also, the DBMS controls coancurrent processing
and includes features to provide pbackup and recovery.

The final type of program involved in database
processing is the ogerating systenm. This set of programs
controls the computer's resources. The DBMS sends reguests
for input/output services to operating system. All programs

are controled by the operating system.

-

3. Data

According to standard usaje in the comjputer
incdustry, BITS are grouped 1into BYTES or CHARACTEE:S,
CEARACTZIRS are grouped into FIELDS, and FIELDS are gJrcuged
into RECOERDS. A collection of records 1is 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 Jlatabase is a collection of files and relationships azony
records in those files.

Database records can be accessed segquentially within
a file, randomly by value of field, or by relationship to
other records.

A key is a field that 1is used to identify a record.
For datakase processing, key can be unigjue or nonurnigque.

In a database system a variety of views of the data
are defined. One 1is called the ‘"schema" or "concertual
view". This is coamfplete logical view of data. The tern
"logical" means the data as it would be presented tc the
human. The schema describes all of the data in the datalase.

Another typre 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 1ia cailed the "intermal

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

25
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The utility programs are provided by either the DBMYS
or the hardware vendor. Theses programs provide a wide
variety cf services. Cuery/update utilities provide general-
ized retrieval and urdate of the database.

Keved-entry

Batch Processing

Apphcation

Programs D
C
c B Operating
’ N Satem
p .

Uiy S
Programs
Users Processing Computer
Muain Metmony

1Onhine
Processing)

Datatrase

Figure 3.3 Programs Involved in Typical Database Processing

For normal processing, the DBMS receives data and
stores it for subsequent processing. This system acts d4s a
sopnisticated data 1librarian. The DBMS allows application
ifojraws and utilities a wide variety of access storages. It
also enables these f[frograms to have different views of the
sae data so that apilications can use data in a format that
is familiar and useful to them.
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. processing can be performed simultaneously with applications

processing.

Heuests
and Duata

Procesany ¢ PL Distubase Machine
Loers Separate CPL

Figure 3.2 Schematic of Processing with Database Machine

2. Programs

There are several types of programs which are usel
ir Jatakase processing systems. Figure 3.3 shows the approx-
inate relationships cf the major types. Online processing
reyuests or transactions are provided by users at termirals.
The requests are sent to the processing computer over coaau-
nica tions lines.

The requests are received and routed by the
Comwunications Contrcl Program (CCP). It provides communhica-
tion errvur caeckinygy and correction, coordinates terainal
activity, routes messayes to the correct next Jdestination,
fornats uwessajes for various types of terminal eguipunent,

an] performs other ccmmunication-oriented tasks.
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are represented, what physical sequence the stored records
are in, etc.

The conceptual and internal mappingy defines the corre-
spondence between the data model and the stored database; it
specifies how conceptual records and fields map into their
stored ccunterparts. If the structure of tane stored database
is changed, that is, 1if a <change is made to the storage
structure definition, The conceptual and internal mapping
must be changed accordingly, so that the conceptual schena

may remain invariant.

D. COMPCNENTS OF A BUSINESS DATABASE SISTEM

A business datakase system is a collection of <Iive
components that interact to satisfy business needs. The five
components are hardware, programs, data, people, and
procedures [Ref. 3].

1. BHardware

A database system does not require a special ty;e of
hardware. And it <can be wused in mainframes, minis and
micros. Database processing, however, dose involve special
programs and overhead data. Thus database arplications often
require more more hardware: more memory, a faster CPU, and
more direct access stcrage.

Database machines are special-purpose computers that
perforn database processing functions. Also, Hsiao defines a
database machine as "specialized hardware supporting tasic

DBMS fuactions found in most contemporary software database
management systems" [Ref. 4]. As shown in figure3.2, the
computer processing the application projram sends requests
for service and data cver a channel to the datatase machkine.
The machine processes the requests and sends results, data,

"l'l"‘
PRI

or messages back to the main computer. thus dJdatabase
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user group 1 view |

user group 2 view 2 conceptual | physical

databise database

user group n view n
—— | J
P v . . N
definition and definition and  implemented
mapping written mapping written on phy=ical
in subscheme in data defini- devices
data definition tion language
language

Figure 3.1 The Three Levels of the Architecture

additicn, there must be a definition of the mapping between
the external schema and the undering conceptual schena.

The conceptual model 1is a representation of the entire
inforwation content of the database, again in a form that is

somewhat abstract in comparison with the way in which the

data is rhysically stored. The conceptual model is definel
by means of the conceptual schema, which includes defini-
tions of each of the various types of conceptual records.
This 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
cultiple types of internal records. The internal model is
descrited by means of the internal schema, wt.ich not ornly

defines the various types of stored record bLut also fields

21




environment is more. complex for personnel who @must manage
the system and data. large amourts of data in many different
formats can be interrelated in the datasase. Third, backup
and recovery are more difficult, because orf increased
conplexity and because databases are often processed by
several users concurrently. Fourth, the system is more vuln-
erabie tc failure, Lecause all data are centralized and
under one system. Another disadvantage of DBMS is 1likely to
be slovwer and more expensive than a file syster "tuned" to a
particuiar application.

C. AR AECHITECTURE FOR A DATABASE SYSTEM

The aim of presenting architecture 1is to provide a
framevork which 1is useful for describing general concepts
and the structure of individual systems. But every database
system can not be neatly matched to this particular
framework.

The architecture is divided into three general levels:
internal, conceptual and external in figure 3.1 [Ref. 2,5).
Broadly speaking, tlke internal is the one closest to thys-
ical storage, the «c¢ne 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 ke exam-

ined. The users are either application programmers or reaocte

terminal users of any degree of sophistication. Each user
Las a language at his disposal. It will be a conventiornal
programming language, such as COBOL, PL/1, PASCAL, etc.

Fach external model 1is defined by means f an external
schema, which consists of descriptions of each the various
types of external reccrds in that external model. In

e e
PO T I SRR
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shart contrast to the situation that prevails in aost enter-

prises today, where typically each application nas 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 [Ref. 2].

The database processing have mpany advantages and also
many disadvantages [Ref. 3]. First, the advantage of data-
base processing enables more information to be produced rfrom
a given amount of data. Second, the elimination or reductior
of data duplication saves file space, and to some extent,
can reduce processing reguirements. The most serious prchblenm
of data duplication 1is that it can lead to a lack of data
integrity. A common result of this is conflicting results.
Third, creation of program/data indepeandence dose not create
problems when a file is changed. It means that the applica-
tion concerned do noct depend or any one particular storage
structure and access storatge. The fourth advantage 1is
better data managemert. When data are centralized in data-
base, one department can specialize in the maintenance o:f
data. That department can specify data standards acd ensure
that all data adhere to the standards. When somecne has a
data requirement, he or she can contact one department
instead of many file maintenance groups. There is only one
DEBHS fprocessing a shared database, and improvements made to
the datalkase or to the DBRMS will benefit many users. Zhe
other advantages of dJatabase processings allow guery
languages for easy "ore-shot! programs and make it ecasier to
retrieve sophisticated information in a DBMUS environment.

A major disadvantage of database processiny is that it
can be expensive. The DBMYS may occupy amuch main memory, and
software purchase costs are high. Once the datakase is
implemented, operating and administrative costs for some
systems will be higher. Also, more sophisticated computer
personnel are rejguired to operate a DBdS. Second, a DBEMS

19




III. EASIC CONCEPT OF DATABASE

A. WHAT IS A DATABASE?

2 much-publicized but impracticable idea of a database
sa’s that a corporation keeps all its processable items of
data 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 locationmns, the latter
possiktly intercoannected by telecomaunications. Programs for
a variety of applications have access to the data.

A database may ke 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 addiny
new data and in modifying and retrieving existing Jdata
within the data base. The data is structured =0 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 datalbase
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-
lase systems are nothing more than a computer-based reccrd
keeping system: that is, a system whoss 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 1is in
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management, storage management, Aramy equipment management,
automatic return maragement, etc.

This ADP system generates many different reports which
are made by result from runaning coamputer systen. These
reports are produced periodically as reguired for higher
officers who work in the Arrv 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.
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Recently, higher managers have recognized the need for
the standardization of hardware and the wunificaticn 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 aand c¢ontrol 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 ogperations supports
its own internal functions such as stock controls within its
area of responsibility and a routine report for higher
conmand.

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, Jdue-out file, <Lund
resource file, fund ceiling control file, @material ceiling
control file, demand file,item's location £ile, 0ST file,
Aray equipment file, etc.

Most are basic files among all files. Some are trans-
action files or sort files which are a relatively tenmporary
files containing data about traasactions and sorting of
workinpy activities.

From these files, army logistics ADP system controls
asset @npanagement that includes regquisition and issue,
due-in, due-out management, report and documentations
management, fund and material management, requirement
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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 systen.
The problem of the file system are as follows [Ref. 15],

First, there is a high 1level 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 systen. It is very hard to maintain the accuracy
of a ccmmon data item on different file systens.
Furthermore, the number of files for application will be
more and more.

Second, the file systeams are inflexible reguests for
information from a wide ramnge of users are impossible to
answer within given time. Even though the file systeas
contain data items ftor 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 systen
can te chanyed or modified. Sometimes the modifications are
difficult because the applications were not adejuately docu-
mented fcr other prcgrams. As time goes on, the probdien
Lecomes worse because more programs are created or mcdified.
And, whenever a file is changed, programs for that file
system have to be changed or modified. Additionally, irndi-
vidually developed file systems and non-standardized bhard-
ware systems do not help to achieve data communications with
each other.
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The army.logistics computer system is the largest systen
among the different types of computer system. The logistics
computer systen, can be divided hLierarchically following
different level <conputer system: department of computer
system control in army headguarters, logistics information
system center in logistics ccmmand, and data processinyg
center in logistics support command which is located three
different place to support units which are in same area.

Further down at the division 1level including corgs,
management of the logyistics operations is accomplished moni-
toring the operational readiness of weapon systen.

They use several languages, CO30L, Assembly language,
and FCRTRAN. 53% of total applications software is Co3cCL,
447 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 rot
irtroduce more advanced higher level languages like PASCAL
and Database languages. '

Today computer hardware system consists of 1BM370,
UNIVAC90,30 and 1100 series. These computers are not on-line
systems, but rather run batch jobs.

Applications systenms are operated daily, weekly,
monthly, and yearly depending upon the different reports.
The files of the applications consist of indexed seguential
access nmethod (ISAY), sequential access method (SAN) or
sequentially fixed-length records.

At present, many files of records are used in ROK army
witlLout database techniques. These files contain 1linpited
data items that perscnnel managers reguire. 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, KOX army logistics systems

14
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- Intermediate echelon provides the major interface

between the wholesale and direct support/user echelon. It

includes units in the Zfield which provide gJeneral support
supply, maintenance, transportation, facilities ani
services.

Direct support/user echelon includes fields units wuich
provide direct support supply, maintenance, transportation
and services. Users include the combat, combat support, and
combat service support units wutilizing the services and
equirment which are the responsibilities of the
logisticians.

C. CURRENT LOGISTICS SITUATION IN KOREA

The first computer introduced in Korea was the IBN
360/40(64 KB) which came from the U.S in darch 1967. 1Its
purpose was to survey the entire population of Xorea. The
Korean army irstalled its first computer system in 1972 to
organize the military personnel system. Next year, ancther
computer was installed for the 1logistics system that were
menticned before.

The Korean army used the computer relatively early.
Several computer centers were installed by the ROK army.
There are several tyres of computer centers. The tyre of
computer center is determined by the purpose of use - educa-
tion, personnel, logistics, intelligence, £finance and
ratiopnal 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 headgquarter of ROK army.

Eack 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. L1CGISTICS STRUCTURE

The primary missicn of logistics is to insure the opera-
tion cf weapons on the battlefield. Logistics enconmfpasses a
broad spectrum of functions and responsibilities which are
rejuired in order that the wultimate objective <car be
achieved.

Basically, 1logistics car 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 systen,

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
f‘ common and basic objective 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
withL material supply managyement that includes the followiny
principal functions : reguirement, procurement{acguisition),
storage and distribution, maintenance while in storage, ani
salvage of supplies inciuding the determination of juanti-
ties ¢f supplies.
There are three major echelons of logistics support

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

¥ Wholesale echelon

* Intermediate eclelon

* Direct support/user echelon

Fholesale echelon includes depots, wairntenance poiuts,

plants and factories associated with special aray 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 thow it is

allocated to files.
4. People

Clientele are the people for whomr the system 1is
developed. The <clientele of an airline reservation systen
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 peorle who employ the system to satisfy a
business need. The users of an airline reservation syster
are the clerks, the users of the payroil system are payrcll
administrators, clerks, and business managers.

Operations personrel run the computer and associated
eguipment. Typically, the operations department incluies
machine operators, data contreol personnel, and data entry
people.

Systems development personnel design and implement
the Jatarase systen. The determine reguireuwments, specify
alternatives, design the five components of the systeam. and
messadge systems implezentation. The Jdesign of the datapase
structure or schema is an important function of these
reople.

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 Jatabase and as a focal foint
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

T @

to sign on the system, how +to use the termirnals, how to

provide data, and so fourta. 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 Lecause so xany
applications are dependent on the Jatabase.

Database management procedures are needed for DBaA
ard others because every business is a dynamic activity, and
tusiness needs will change.

E. DATABASE PEOTECTICE
1. Security

The subject of database security, the protectioa of
the database against unauthorized use, has many different
aspects and apprcaches. TFirst, it 1is necessary to protect
against bothk undesired modification and/or destruction of
data and against unauthorized reading of data. Three tech-
niques are described telow [Ref. 5] :

a. User identification ~-- The most common schema to
identify users is a password known only to to the systen
and the individual.

b. Physical protection --- a4 high security system needs
better identification that a password, such as personal
recognition of the user by a guard.

c. HMYaintenance and transmittal of rights --- The systen
needs to maintain a list of rijhts enjoyed by each user

on each protected portion of the database.

27
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;,ﬁ 2. Integrity Preservation
..
b

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 Jdatabase 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-
i§| dure that inserts a record with the same values in the key
i fields as a record that already exists in the database.

28
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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-
tase design which meets the needs of the people who will use
it.

Datakase design is both art and science. Dealing with
people, understanding what they want today, predicting what
they will want tomorrow, differentiating betwean individual
needs and community needs, and making appropriate design
tradeoffs are artistic tasks. To accomplish these tasks,
there are principles and tools, Dut 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 desigyn is often called
"logoical database design". Once the logical database design
is completed, this design is formulated in terms of a
particular DBMS. Usuvally, compromises must Le made. For
example, the DBMS may not be able to express relationships
precisely as the users see them. The process of formulating
the lcgical design in terms of DBMS facilities is called -
"physical database design". SN

This chapter will introduce the two-phased process of
datalase design. And then it will survey important design
toois called database models.

29
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B. LOGICAL DATABASE LESIGN

_ Database design 1is arn intuitive and artistic frocess.
{] There is no algyorithm 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 1in the design will be
il identified, and the design will be done. This process is
repeated until the development team and users can find no
ma jor defects.

Figure 4.1 1illustrates the flow of work in a typical
r& database desiyn project. User requirements are studied and a
logical database design is developed. The preliminary design
of database processing programs is produced. Next, the
logical dJatabase 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.

A logical database design specifies the 1logical
format of the database. The RECORDS to be maintained, their
contents, and RELATICNSHIPS among those records are speci-
fied. Industry uses various terms for this design. It is
cailed the schena, the conceptual schema, the 1logical
schema, and This thesis will use the term logical schema.

a. logical datalase records --- To specify 1logical
records, the designer must determine the level of detail
of the database model. If the model hickly aggregated and
generalized, there will be few records. If the model is
detailed, there will be many records. The databhase

designer must examine the reguirements to dJdetermine how

coarse or how fine the datatase model should be.
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Figure 4.1 Database and Program Design Flow
i The contents of these records are specified during
logical design. ©Names of fields and their format amust be
determined. The designer must specify how much data will
be maintained. Also, the format of data items is
i specified.

As the rejuirements are evaluated and the design
prcgresses, CONSTRAINTS on data iteas will Le identified.
These «constraints are limitations oa the values tthat
Jatabase data can have. Three types of constraints are
common. FILLD constraints limit the values that a given
data item can have. INTRARECOEKD constraints limit values

* between fields within a given record. INTERRECCKD
constraints 1limit values between fields in Jdifferent
records.

L. Logical database design relationships --- The essence

of datalkase is the representation of record
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relationships. These relationships are specified during
tlke logical design. The designer has to (a) determine
one-to~one, one~to-many, and many-to-maany relationships,
(b) study the application environment, (¢) examine the
requirenments, and (d) identify necessary relationshigs.

2. Ipputs

The inputs to logical database design are the systen
requirements and the project plan. Reguirements 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 fora 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
develop the descriptions of logical database processing. The
requirements carn be wused to verify the completeness of the
logical desigrn.

3. Procedures fcr Logical Database Design

Many technigues have been defined for logical Jata-
tase designmn, Some are completely intuitive and others
involve specific procedures for processing the data
dictionary. The major steps in the logical design prccess
are descriked below.

a. Idertify data to be stored --- First, the data R
dicticnary is processed, and that which is to be stored !
is identified and segregated. This is necessary because 'ff
the Jata dictionary will contain descriptions of reports, -
and will screens, and input documents that will nct be p

part of the database.
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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, orC
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 1cgical schema --- This 1is developed by
defining records and relationships. Records are defined
by determinirg the data items they will contain. The

design team examinres the data flow diagrams and data
dictionary, applies intuition to the business of setting
up the new system, and determines thnat certain records
will need to exist.

Scme of these files nmay need +to be coabined, and
others wmay need to be separated. Arother rrcolen
regarding record definition concerns implied data. A Jata
item is implied when it is needed to meet a reguirement.

The second ster in developing the logical schena is

to determine relationships among database recordis. Ve
want to model the way the users see the relationshiys.
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 Jefinitions can
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 projrams that will
access the Jdatalbase.
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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 1in light of the requirements and progran
descriptions. Every attempt is made to identify onmis-
sions, unworkable aspects, or other flaws in the design.
Typically, a panel of independent data processing feoile
is ccnvened for this review. Documentation of the logical
schema, user views and proyram description is examined by
the panel and oral presentations are evaluated. The
purpose of the review is to identify £flaws, not to solve
then.

C. PBYSICAL 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
DBiS-independent, the physical design is very Buch
L3MS-dependent.

Detailed specifications of the database structure are
produced. These specifications will be used during the data-
base irmplementation to write source statements that define
the datakbase structure to the DBMNS. These statements will be
compiled by the DBMS and the object foram of the dataiase
structure will be stored within the Jdatabase. See Figure
4.2,

1. Qutput of Physical Database Design

Specific constructs vary widely from one DBMS to

another. 1In general, two major specifications are produced.

First, the physical specification of the logical schema is
defined. This specification is called the PHYSICAL SCHEHA.

‘
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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 DBYS to be

used. Second, user views are defined.
a. Physical schema =--- Figure 4.3a lists yeneric items
that are defined in a physical schema design. The
contents of each record must be defined, and the name and’
format of each field of each record srecified.
Constraints from the logical database desiyn are trans-
forwed into criteria for field descriptions. Keys of
database records need to be identified, and overhead
structures for sugporting the keys defined.

Record relaticnships are also defined in the physical
desiyn. Limitations in the DBMS may necessitate that
record relationships be <changed from what the user
wanted. A many-to-many relationship may need tc¢ be
changyed to a simple network.

b. User view --— Most users will need to view only a
portion of the database, the lojical database design must
specify which user ygroups will view which portion:s of

datalbase.
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User views are generally a subset of the schena.

Records or relationships

field may be omitted or

may be omitted from a

rearranged. Also, the names of

records, fields, or relationships may be changed.

flexikility allow users

familiar ard useful to then.

te defined for user views during the physical design.

to employ

terminology that
Figure 4.3b lists items to

Name of physical schema

Names of records

Forrat of records

Names of fields

Format of fieds

Constraints

Names of keys .

Supporting overhead data
structures

Format of record, ]
relationships

a. Contents of rhysical
Schena

Names of user view
Names of records
éallases)
ormat of records
Names (aliases) of
_fields
Format of fields

b. Contents of user
views

Figure 4.3 Results of

Physical Database Design

2. Inputs to Physical Database Design

The inpguts to the physical database design are tae
outputs of tihe logical database design, the system reyuire-

ments, and the prelizinary design of programs. These were
already described in the previous section.

3. Physical Datatase Design Process

This is produced by transforming the logical desiygn
into a physical design. The specific outputs vary frca one
DBMS tc another. It is inmpossille to describe tanis process,

other than very ¢enerally, without £first discussing the
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physical database design specific DBiS features. The next
chapter will contain further discussion.

D. DATAEASE MODELS

A datatase model 1is a vocabulary <for describing the
structure and processing of a database [Ref. 3]. Datakase
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 secticn,
discusses the components of database models, the three
comnmercial database models, and survey of six impcrtant
models.

1. Components of Database lHodel

Database models have two major components. The Data
Definition Language {DDL) is a vocabulary for dJdefining the
structure of the database. The DDL must include terms of
defining records, fields, keys and relationships. Also, the
DPDL should provide a facility for expressing a variety of
user views. Ideally, tne model will also provide a method
for expressing database constraints.

Data Manipulation Langjuage (DML} is the second ccmpo-
nent of dJdatabase mcdel. The DML is a vocabulary for
describing the processing of the database. Two types of DML
exist. Procedual DML is a language for describing actions to
be performed on the database. procedual DML obtains a
desired result by specifying ofperations to be perforaed. For
procedual DML, facilities are needed to define the data to
be operated on and to express the actions to ke taken. Both
data items and relaticnships can be accessed or aodified.

Nonprocedual DML 1is a language for describing the
data that is wanted without describing how to obtain it. The
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user simply states what is wanted, not how to get the
results. The DBMS is given the job of determining hcw to jet
the result. Nonprocedual DML is descriptive, not

prescriptive.

2. 1Ihree Commercial Database #odels

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 gJreat bulk of database
systens.

A model is  hierarchical if its only data structure
is a hierarchy (tree). With this model, all networks must
first be decomposed toc trees before taey can be represerted.
And data are represented as a set of nested one-to-many and
one-to-one relationships. This model is a special <case o:
network model. So, many-to-many relationships are Lot
directly supported and there is data redundancy.

A model is network if its data structures are Loth
trees and simpie networks. This model represents data as a
set <¢f record types and palirwise —relationships between
record types. 0Only complex networks need to be decomposed
tefore they are represented.

The distinction hbetween these two models has beccme
unimportant. The hierarchical diata model has become too
narrow and the network data model to broad [Ref. 3]. The
relational model willi be described next section.

3. QOverview of 2rominent Database Molels for Design

Figure 4.4 cortrays six common and useful Jdatawase
models. The models are arranged on a continuum. dodels ou
the left-hand side of this figure tend +to be orierted to
humans and human meaniny, whereas those on the right-tanl
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. Felational data npodel --- The relational dJatabase
model is near the midpoint of the human/machine continuua
in figure 4.4, Dbecause it has both logical and physical
characteristics. The relational wmodel is logical in that
data are represented in a format faailiar to humans; the
relational model 1is unconcerned with how . the data are
rerresented in computer files. On the other hand, this is
more physical than SDM(semantic data wodel) or the
E_E(entity relaticnship) model. Database that have been
desiyned according to the relational need not be trans-
formed into some other format before implementation. Thus
the relational mcdel can be used for bLoth logical and
physical database design.

A relation is simply a flat file. The rows of the
relation are tLe file records. Rows are soaetimes called
tuples of the relation. The field of the relation (in tae
coluans) are sometimes called the attributes of the rela-

tion. The significance of the relational wmodel 1is not
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a. various reporting facilities such as cross-reference
reports, changes effectingy reports, error-reyports, etc;
b. various retrieval capabilities such as keywording,
indexirg, and online or batch juerying;
c. common language to control, retrieve and update the
data dictionary;
d. validation and redundancy - checking capabilities
e. security safequards to control access to the data
dictionary
£. data description generation

The examples of data dictionary for 2nd Logistics

Support Command are shown on Appendix B.

D. RELATIONAL NORMAL FORMS

1. Anomalies

Some database design are better than others. A
design that meets the user's needs 1s better than one that
does not, tut there are other criteria as well. Norrmal forms
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 Lelong together, (c)
and are useful quides even if one is not using a DBMS.

With some relations <changing data can have unex-
pected consequences. These conseguences are called "modiii-
cation" anomalies and are not desirable. When a fact is
deleted, <facts about two entities with one deletion are
lost. This <characteristic is cailed 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
have an additional fact about anotaher entity has beern
obtained.This characteristic |is called an "insertion
anomaly". These anomalies can 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
Letween records need another record which is called "inter-
section record" to match their relationship(e.g. IUQ record
in Aprendix Aa).

A trends toward integrated ifile structures nas
resulted in the grouping of all data elements relevant to
the management and operations section of a user organiza-
tion. The emerging database concept reguires 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
rejuests. Therefore, record structure aust be well aggre-~
gated and organized in order to achieve the goals of this
system.

4. Data Dictionary

Management of a dJdatabase 1is usually a complex
process. It requires the database administrator to keep
track of all the datatase and user view definitions as well
as their use.

Data dictionaries have been developed to aid the
database administrator in this task. The generaticn o the
data dictionary which documents functions, data classes,
aliowable vailues , formats, and their interrelatioconship
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 mechaniss to input that description to the CBMS.
A comprehensive dictionary will include <cross-reference
information such as which programs use which pieces of data,
which 3Jefpartments require which reports, and so on. The
general objectives of a data dictionary are to prcvide
[Ref. 9].
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Fiqure 5.4 Bachsman Diagram of 2nd Logistics Support Command

that have Leen defined. A relationships may exist among
three or four or more records.

At this point the desiygn team amust discriminate
tetween theoretical and useful relationships. A theoretical
relationship can exist logyically, but may never Le needed in'
practice.

Figure 5.4 represents a situation wher one suggplier
supplies many items, and one itea is supplied Ly only one
supplier. One team could be handled by many units, and oune

ur.it have many 1itegms.

3. FEecord Atructure

—Ee e mmm e a——

In Appendix A, each record structure represects a
view of the sulbschemasschema. This record structure shows a
relation among attributes, key attribute which is underlined
to identify each record and relation between record (entity)
and attributes. Also full-name of attributes are descrited
to identify each attribute.
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a. gain familiarity with the area of the organizaticn to

be modelied .

b. determine the informaticn rejuirements of the organi-

zation without regard to constraints other than tioe way

in which the organization does business; '

c. represent these requirements via same formal modeling

technique

The main purpose of requirements analysis is to
understand the user's needs. Subsequent steps of the schenma
design process can transform these needs to subschemas
according to the relational data model.
Information requirements are collected from users at

31l levels in the organization. From top management, infor-
mation on the goals and objectives of the organizaticr can
ke obtained, along with strategies and methods for managing
the irplementation of the strategies. Middle management
provides data about reguired response tine, reliakility,
security, and privacy, etc. Finally, operations management
provides more specific information, such as names, sizes,
numnber of occurrences, 1integrity constraints, reliability,
security and privacy of data [Ref. 7].

2. Eecord Relationships

The essence of dJatabase is the representation of

record relationships. The relationships can be specified iz
a variety of ways. Figure 5.4 shows one techniyue, caileld a
data structure diajranm, or DSD(also <called a Bacaman
diagyram). This methcd was used, because tiis is a siszgle
methods to represent overall records structures. The sirnjle/
dourle arrow notation is used to express relationships amony
records (one-to-one, one-to-many, many-to-many relation-
ships). The DSD only shows the relationships amony records.
The relationships are identified intuitively. ‘The

ORI

design team considers potential relationships amony records
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g. Join --- the Jjoin operation is a combination of the
product, selection, and(possibly) projection operations.
The join of two operations, say A and B, operates as
follow: first, the product of a times B is formedt Then,
selection is done to eliminate some tuples(the criteria
for the selection are specified as part of the jcin).
Then, (optionally) duplicate attributes are removed with

prcijection.

C. SCHEMA DESIGHN

A relational database is specified by a relational
schema which consists of one or more relational subschenas.
A relational subschema 1is a listing of a relation name ani
its corresionding attributes. Figure 5.3 represents an
exanple of a relational schema for 2nd Logistics Sugport
Command's database systen.

ITEM ( SN, NM, UI, UP, OST, QTY, QTYOH, S:1ID)
UNIT ( U:ID, U:NAME, PHONE, ADDR, ZIP)

Figure 5.3 An Example of a Relational Schena

1. Leguirement Analysis

The first step of schewma desigrn is reguirements
analysis. This step ccnsists of a high-level analysis of the
functicn of an organization. The functions of the 2nd
Logistics Support Command given in Chapter II are an exanmgle
of regquirements 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 tugrles 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 relatiorn 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 dJomain.

b. Difference --- The difference of two relations is a
tnird relation containing tuples which occur in the first
relation but not in the second.

Ce Intersectioh --- The intersection of two relations is
a third relation containing common tuples.

d. 2roduct --- the product of two relations(sometiaes
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.,

€. Project --- Projection is an operation that selects
specified attributes from a relation. The result oZ
projection is a new relation haviny the selected attri-
butes. In other words, projection picks columns out of
relation. Projecticn 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 relatiorn, the selection
operator takes a horizontal subset(rows). Projection

identifies attributes to be included in the new relation
; selection identifies to bte included in the new
relation.
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1. Cateqories of Relational DML

"Relational algebra", cne of the strategies, defines
operators that work cn relations (akin to the operators +,-,
etc., in high school algebra). Relations can be manipulated
using thnese operaters 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 relatiomns. 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,
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.

"Transform-oriented" 1languages are a class of
nonprocedual languages that use relations to transform input
data into desired outruts. 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
picture of the structure of a relation. The user fills in an
etample of what is wanted, and the system responds with
actual data in that format. Querv-by-example (QBE) is an

example of this process.

2. Relational Algebra

Here, only relational algebra is briefly described.
Relational algebra is a far from the alyebra operations like
+, -, *, and / operated on numeric guantities. For rela-
tional algebra, the variables are relatioas, and the
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3. Keys

A key can be coansidered an attribute or a 'set of
attrikutes which uniguely identify each entity in an entity
set. It is necessary to be able to identify each tuple in a
relation ky values of its attributes. For example, the
value {100, M16A1RIFLE, EA, 100.00} constitutes a unigue
identifier. It will ke unigue 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 fron
all others in the relation. S is said to be the primary key
for ITEM.

A relatioral schema will have more than one attri-
bute or combination of attributes that are unique. For the
relation figure 5.2, attributes SN and romenclature may bcth
Le unigue. If so, they are called "candidate keys". 1In 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
arother relation, the attribute is called a "foreign key".
The term means that the attribute 1s a key, but in a foreign
relation.

B. RELATIONAL DATA MARIPULATICN

HJaving dJdescribed the processing of relations in a
general and intuitive manner. However, to process relations
with a computer, it 1is necessary to present a clear,
unanbiguous languaye for manipulat the data. Tour ditfferent
strategies for relational data manipulation have been
proposed [Ref. 1].
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2. Domains and Attributes

Fach attribute has a domain, which the set of values
that the attribute can have. That 1is, "M16ATRIFLE" 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 (Si)is

all pcsitive integers less than 999.

Col.1 Col.2 eeesecccecssasssesee
rov 1 E%E;‘,E%g "noHEEEESEEE"E%;%%F“ggggg%"'
rov 2 | 100 | M16A1 Rifle | ea | 100.00
: |72 1 105m Motor | ea | 2000.00
T ] 105 | #16 Ammunition | box | 200.00
* 17200 1710%n ammunition | box 1 40.00
201 | MO - gas 1 dm | 220.00

— —— — — — —— > ———— — — — — —————— — T - —— — — - ——— - — - ——— ———

Figure 5.2 Iter Relation fﬁ

A relation of degree n has n domains, not all of . 4
which need ke unique. For example, consider age and age of .?
spouse attributes, where the domains of the two attritutes iﬁ
are the same, that is, than are integers from 1 to 100. To -
differentiate between attributes that have the same domain, .W
€ach is given a unique attribute name, like aje, spouse-agje.

Figure 5.2 1is example, or occurrences. The general- ;é
ized format, ITZIM(SN, nomenclature, unit-of-issue, unit- .
price), 1is called tle relation structucre, and is what 1nost B

peoplie mean when they use the term "relation™., If we add

o
et

constraints on allowable data values to thne relation struc-

.
A

A

ture, we have a relation schema [Ref. 3].

A
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Figure 5.1 Organization of 2nd Logistics Support Coamand

v
A. SIRUCTURE OF A REIATIONAL MODEL
1. Relations
) The data structuring total wused by the relational
database model is a relation which is simply a two-
imensional table that has several properties. First, the
entries in the table are single-vaiued; neither repeating
i 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 unigue name and the order of the coluans
ﬁ is immaterial. Columns of a relation are referred to as

attritutes. And no two rows in the table are identical arnd
the order of the rows is significant. Figure 5.2 portrays a

_ relation.

J Lach row of the relation is called 4 tuple. 1If the
relation has n columns, then each row is referred to as ar
n-tuple. Also, a relation that bas b columns or n attributes
is said to Le of degree n. The relation in figure 5.2 1is of

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

Datarase design is one of the most important steps in
the develcpment of ccmputerized system. size and cormplexity
conbine to make this task disjroportionately time coamsuming
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 operations and from which <can be
extracted instantaneocusly, in any form desired, information
in resgonse to inguiries in any format.

There are many ways in which a database can be desigrned.
Here, we will descrile a design theory and applicatiocn for
2nd logistics Support Command.

The data processing center of the 2nd Logistics Sugport
Command for the Xorea Army logistics systems has the respon-
sibility to aralyze, develop and maintain the computer based
logistics system modeling 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 kased database system for logistics support systen
in order to keep track of all information and the inventory
status of each item in each subordinate battalions which are
Crdnance Battalion, Quarter-master Battalion, and Ammunition
Battalion Figure 5.1.
EFach PBattaliomn has twc units, so there are total six units.
And each Battalion handles two items at least{actually more
then hundred). The general background was already descrited
in Chapter 2.
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althouyh mnmost of the core concepts of the model are
Jefined and agreed upon, there are @many not-agreed-on
variants of the core concepts. These variants create
confusion and lead to a dilemna.

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 systenm
if it conforas, 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 systens
that fall into the other category.

f. ANSI/X3/SPARC data nodel -—- The
ANSI/X3/SPARC (American Natiomal Standards Institute /
Committee X3 / Standards Planping and Requirements
(sub)-Committee) data model does support a variety of
different data models in £figure 4.4. This model 1is a
model for DBHS design rather than for database design.
This have the external, conceptual, and internal schema.
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rules, the designer has a good Jdeal of latitude and flex-

ibility.
Cc. Entity - Relationshifp aodel -— The entity-
relationship model(E-R model) is primarily a logical

datakase model, although it has some aspects of a phys~
ical model as well. As its pame implies, the E~E model is
explicit about relationship. Unlike SDM, in the Z-R nmodel
both entities and relationships are considered to be

different constructs. Entities are grouged into entity
sets, and relaticnships are jrouped into relationship
sets.

An entity-relationship diagraa is a graphical

portrayal of entities and their relationships. It |is
useful to summarize the information in a design. It
Surports the represertation of aore general
relationships.
d. CODASYL DBTG model --- The CODASYL DBTG{(Conference on
Data System Languages, Database Task Group) data model
was developed by the same group that formulated COBOL
duriny the late 1560s and is the oldest of the data
models. The DBTG model is a physical datalkase model.
There are constructs for defirning physical characteris-
tics of data, for describing where data should be
located, for instructing the DBNMS regarding what data
structures to use for implementiny record relationshirgs,
and other similar physical characteristics.

A DBTG 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 Zixed when they are
defined in the schena.

Several reasons account for the lukewarm response
that the CODASYL mcdel has received, incluiing the fact
that 1t has a decidely COBOL flavor to it. Finalily,
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that data are arranged in relations but that relaticn-

ships are concerned to be implied ty data values.

The principle advantage of carrying relationsnigs in
data is flexibility. Relationships need not be predefired
[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
! datatase data. As such, SDM is useful for logical data-
i“ base design and documentation. SDM provides a precise
b documentation and communication nedium for database
E users. In particular, a new user of a larje and complex
{ datakase should find its SDM¥ schema of use in determining

what information is contained in the database. Also, SDi

provides the basis for a variety of high level semantics-
based user interfaces to a database.

SDM has been designed to satisfy a aumber of criteria
that are not met tky contemporary database models. The
chief advantage of SDY is that it provides a facility for
expressing meaning about the data in the database.

Arother advantage of SDM is that it allows data to be
descrited 1in 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 SDH is that constraints on dJdata-
base data cam be defined. For example, if a given item is
not changeable, SCM allows this fact to be stated. with
other data models, such constraints are not part of the

schema description and are documented separately.

SD¥ is like pseudocode, but instead of descriltinyg the

t structure of programs das pseudocode does, SDHU descrites
o the structure of data. Like pseudocode, SDM has certain
=

o structures and rules, and within those structures and
]

@

\
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) And, when a fact is ppdated, the changing of one
fact reguires the research for all tuples «containing cthis

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

2. No;mal 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 t1NF)

Second Normal Form (2NF)
Third Normal Form (3NF)
Bovee-Codd Nornal Form (BONF)
Fourth Normal Form (4NF)

Fifth Normal Form (3NF)

h *Domain Kev Noraal Foca DK NEY

Figure 5.5 Relationship of Normal Forams

a. First normal form --- first normal form is the startinyg
point: all relations are in first normal form. ©Kelations
in first normal form have modification anomalies. Scuame of
these anomalies can be eliminated by puttiny the relation
in second norwmal form. Second, third, and toyce-codl
norsal 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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derendent on attribute X if the value of X determines the
value cf Y. For example, suppose that the serial number of
an item is known, the nomenclature of the item can be
determined.

An attribute 1is a ‘'determinant"ii it occurs on the

left-hand side of a function dependency. Deteraminants may
or may not unique.
b. Second normal form --- The conmpany relation in figure
5.6 has modification anomalies. If the tunle for SN 300 is
deleted, the fact that DAE-WHA's item costs 32500 is lost.
Alsc, can not be entered a company until an item is
procured.

The problem with this relatiom is that it has a depen-
dency involving only part of the key. The key is tae
comkination (SN, <ccmpany), but the relation contains a
dependency, company --> price for an item. he 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 Lke decomposed via projection to form to
relations in second normal form. TLe relations tc be
formed are COHPANIES{SN,COMPANY}, and COMPANIES {COMEANY,
PRICE} .

C. Third normal form --- Unfortunately, relations in
second normal form also hLave anoralies. Consider the
suprpliier relations in figure 5.7a. The key is SN, and the
furctional dependencies are SN --> COMPANY and COMPANY -->
CITY. This means that a SN(item) supplied by only cne
comrany since conmpany determines city. Since S5Y determines
company and since ccmpany determines city, indirectly, S3
-=> CITY(the 1item is supplied in the city). Thus this
relation is 1in seccnd normal <form(both city and company
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Fiqure 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 'j
fact lost that SN 400 is made by Remington, the fact that
the RKemington company is in Detroit is also lost.

So, second normal form is not erough. To eliminate
these anomalies, the transitive dependencies(X-->Y, Y-->Z) iJ
nust be eliminated. This leads to a definition of third 1

normal form: A relation is in third normal fora 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 norkal fornm. T“he relations -
SN~S5UP (SN, company) and SUP-CITY (COMPANY, CITY) in Figure 1}
5,7t are examples. Also appendix A, also gives exanmgles. -
Record structure show the third normal form of 2nd LSC 1
relation.

d. Other normal fecrm --- Also, even relations in thira
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 attrikutes or attribute collections can be a




SN-SUP (SN, CCHPANY) SUp-CITY (COMPANY, CITY)
[-SEl____comsasr | |_comeawy | CiTy |
7100 | pPung-San | | Pung-San | Ma-San |
7200 1 bac-ioo | | bae-#ao 1 Chang-won.
7300 1 baewoo | | Reminjton | Detroits |
w001 Reaisgton |
75001 Pung-san

k. Relations Eliminating the Transitive Dependency
SUPPLIER (SN, COMPANY, CITY)

L N At S.0 SN USRI -5 5 S
100 | Pung - San | #a - San
7200 | Dae - Koo | Chang - Wom
7300 | Dae - Woo | Chang - dom
400 | Femington | Dtroite
500 |  Pung - Sar |  Ma - San

a. Remington with Transitive Dependency

Figure 5.7 Elimination of Transitive Dependency

key. Relations in BCNT have no anomalies regarding func-
tional dependencies, but anormalies <can arise from situ-
aticns other that functional dependencies.

Formally, multivalued dependency is defined as
follow; in relation R({X,Y,2), ¥X-->Y if each X value 1is asso-
ciated with a set of y values in a way that does not depend
on the Z values.

A relation is fourth normai form if it is in BCNF
and has no multivalued dependencies, or 1f it is in BCYF and
all multivalued dependencies are also function dependencies.
This means that if a relation has mnultivalued 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 conseyuence of the
definition of keys and domains. A constraints is any rule

PO

on static values of attributes that is precise enougn that
can evaluate. DK/NF means that if one <can find a way to

define keys and domains such that all constrairnts will be

satisfied when the key and domain definitions are satisfied,
then modification ancmalies are impossible. If one can gut a
relation in DK/NF, then it is guaranteed that there re no
anomalies. But there is no way to convert a relaticn to
DK/RF automatically, nor is it even known which relations
can be converted to DK/NF.

E. RELATIONAL DATABASE DESIGN CRITERIA

There are several different kind of c¢riteria for
procducing an effective relational database design. 3arri and
CO-WOoIKers have 1identified three relational criteria
[Ref. 10],

* Representation : The <final structure must correctly
represent the original specification.
* Specification : The original specification are divided

into relations that specify certain conditions.
* Redundancy : The final structure must not contain any 5£
redundant information.

Also, L. Kroenke has provided the taree foliowing 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

.
Ao tala e g4

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
ccnsequences of keys and domains. An example
described by Fagin [Ref. 10] is a relation having the
fcllowing constraints; the relation must never have
fewer than three tuples. There 1is no way to express
this constraint in terms of domain and keys. Thus it
has a modification anomaly. In fact, this strange
relation bas a deletion anomaly but no insertion
anomaly.

Fhen relations cannot be transformed into DK/NF,
the coistraint cannot be expressed in term of domains
and keys must be 1inserted into application programs.
This is undesirable tecause the coastraint is hidden.
Relation independence : Two relations are independent
if nodifications can be malde to one without regard
for the other. The greater the independerce, 1Ihe
better. However, indefpendence in not always achiev-
able. For example,interrelation constraints are a
form of relaticn dependence. To elimipate this depen-
dence, the relations can be joined together. The
joined relaticn, however, may have modification
anomalies.

Here the <conilict in design goals is seen. To
eliminate modification anomalies, relaticns are
split; but in so doing, interrelation dependerncies
are created. In this case it is necessary to choose
the least of tie evils, based on the requirements of
the application.

Projections that gemerate false data upon joining
are calied "loss projections". Projections that do
not cause false data to be generated on joining are
called "nonloss projections". If the projections do
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nct capture the essence of the functional deperden-
cies, then it could be cause of loss projections.
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 Joal
conflicts with the elimination of anomalies or with
independence.
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VI. IMPLEMENTATION

A. RELATIONAL DATABASE MANAGEMENT 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 fproperties. The criteria of normal rela-
tions are subsequently applied ic data analysis to realize
logical structures that satisfy normal relation properties.

This chapter describes the relational model as an iaple-
mentaticn model that is supported by a DBMS. Any relaticns
produced durirg data analysis can be implemented directly on
the DERMS.

Because of its tabular interface, the relational model
makes arn attractive implementation model. It is recegtive to
two tyres of environment [Ref. 11]

1. the traditional data processingy environment, vwhere
databases are set up by professional computer
progranmers 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 if
a larguage with powerful selective capabilities can bpe
provided by the DBMES. Such languagyes can reduce proyraa
development time and hence are attractive in comaercial
data—-processing envircnments. They are also attractive to
nonproyrammer users, allowing them to use the database

without resortingy to computer-oriented procedual languages.
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Fowever, there are problems in relatioral model imple-
mentations. A powerful language such as relational algerlra
or SQL is necessary to realize the full poterntial of a rela-
tional [BMS. These languages can Le expensive to implement - -

and use.

1. Relational Characteristics

vhat characteristics must a DBMS have to he consid-
ered a relational product? In his 1lecture, E.TF. Codd
[Ref. 12] Jefined a relational DBMS as one in which data is ]
defined in tables and processed by using SELECT, PROJECT and
unrestricted JOIN operations, or their egquivalent. Codd

called a system having these <characteristics Mininmally
Relational [FRef. 1].

SELECT, PROJECT, and JOIN will be used in next
section. The SELECT obtains rows of the table accordirng to
criteria on raw contents. PROJECT obtains columns of a tarlle
by column name. Finally, JOIN brings two relations togetker
based on the relaticnship between two columnns having the
same dcmain.

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 implies

the wundesirable situatior of restricting user activity

because of physical data representation. To the nonsge-
cialist user, this restriction appears arbitrary. To elimi-
nate this situation, Codd specifies that a wminimally
relational system aust have unrestricted JOINS. This ameans - 4
that any column can be used as criteria for the join.

2. Commercial Ekelational DBMS "1

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 r[product.
Specifically, the DBMS should modeli data as tables, arnd it
should support SELECT, PROJECT, and unrestricted JCIN
operations.

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 cateyories [Ref. 1].

Three major SQL-based DBAS 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. Originaiiy,
ORACLE was developed 1for operation on Digital Equifnent
Corporation PDP miniccmputers. Since its origin, OEACLE has
been converted to operate on IBM mairnframes as well.
ORKACLE's user interface 1is based on SEQUEL 1II, an earlier
version of S)L. According to RSI, ORACLL will soon be
compatible with the current version of SQL. QUEL is a data
language like SQL. (Just like COBOL aad 2PL/I are alternative
programming languages, SQL and QUEL are alternative data
lanjuages.) QUEL is based on tuple relational calculus.
QUEL is ncnprocedual and allcws the user to process data
without concern for physical data structures.

There are many other relational DBUS. Figure 6.1
lists scme 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 exanmple of a relational (or 1
tabular) DBMS that restricts Jjoin operations. The join
columns must be indexed.
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SQL-Based Systems
SQL/DS, 1BM
ORACLE, Relational Software, Inc.
System R, IBH
QUZL~- Based Systems
INGRES, Relational Technology, Inc.
IDM 500, Britton-lLee, Inc.
Other Relational Systems
MRDS/LINUS, Honeywell
ABASE II, Ashton-Tate
NOMAD, National Computer Sharing Services

Figure 6.1 Relational DBMS Products and Vender

B. INPLEMENTATION USING DBASE II

The 2nd Logistics Support Command System has been imple-
mented using 3BASE II relational D3MS. As a word processor
allows one to manipulate characters, words, sentences and
pages to create a document that fits one's needs, dBASE II
allows one to work with fields, records, 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

quer v languagje, a report writer to create tabular reports,

and a powerful programminy language that allows a knowledge-
able person to adapt dABASE II to the needs of those who are
less fariliar with computers. fﬂ

The tasic operations necessary to implement and under- ]
stand the 2nd 15C System in Appendices are given. If a mcre
detailed explanation is desired, reference to dBASE 1II
user's yguideis recommended [Ref. 13,14].
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rirst, to create a file, CREATE commanrd is used.

. CREATE

ENTER FILEZENAME: ITEHM

ENTER RECORD STRUCIURE AS FOLLOWS:
FIE1D NAHME,TYFE,WITH,DECIMAL PLACES

001 SN,C,3

002 NCMENC LATURE, C, 10
003 QU ANTITY,C, 10

004 <CR>

INPUT DATA NOW? N

A file calied ITEM.DBF has now been created orn the disk.

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

. USE ITEM
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7o 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

RECCED 00001

SN 2 423
NCMENCLATURE: M16ATRITLE
QUANTITY : 222

RECORD 00002

3N : 234
WCGHENCLATORE: 105MOTOR
QUANTITY : 150

RECORD 00003
SN : <Ck>

Now necessary infcrmation has been added. To list a data

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

. LIST

00001 423 M16A1TRIFLE 222
00002 234 105M01OR 150

. LIST FOR SN = m423"
00001 423 M16A1NEIFLZ 222
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7c sort a data file

. SORT ON SN TO J4EWSH
SORT COMPLETE

. USE NZWSN

. LIST SN,NOMENCLATURE

00001 234 105MOICR
00002 423 M16A1FEIFLE

NEWSN is given as new file npame for sorted file. If a
specific item, and not the whole list, is wanted, then the
FIND ccmmand can be used to display on the screen.

. FIND 105MO0TOR
. DISPLAY

00001 234 105MOTOR 150 o

. R
S S
Ve , .

PP DU R ) .

ati’ad _iaala

. R Y R .. -, - . LI .t R . . T e~ . .\ o L e T D R
S PP G TP LIPSO ULIT U Wlr BT el VI U S PRI L I Sl g e e s R U IR Y ....:M




VARIABLE NAME: PEONE
FORMAT: ALPHANUMERIC ,
WIDTH: 15 o

°
ALLCWABLZ VALUE: ALL TELEFHONZ NUMBEK 5
CESCRI?TION: TELEPHONE NUHBER OF SUPPLIER .

5

JND FILE =====—-== ]
VARIABLE NAME: F:ID >
FORMAT: CHARACTER O
WIDTH: 5 ’
ALLCWABLE VALUE: ABSTRACTED FUND SOURCE NAHE, UNIQUE _
DESCRIPTION: REPRESENT SOURCE OF FUND IN ABSTRACTED °

TYPE
VARTAELE NAME: F:SOURCE '
FORMAT: CHARACTEE 1
°
WIDTH: 10 s
ALLCWASLE VALUE: SOURCE OF FUND R
DESCRIPTION: IDENTIFY THE SOURCE OF FUND BY FULL NAAE e

TOCKTABLE FILE ——————m———m———a o ;
VARIABLE NAME: SN * THE SAME IN THE ITEM FILE .
VARIABLE NAME: REQOBJ R
FORMAT: ALPHANUMERIC g
. L
WIDTH: 10 ]
ALLOWABLE VALUE: SELECTED LEVEL, ONLY DIGIT RS
DESCRIPTION: REPRESENT REGUIRED QUANTITY ON THE STOCK T
VARIABLE JAME: SAFLVL >

1

TORMAT: ALPHANUMERIC 1

WIDTH: 10 ]

ALLCWABLE VALUE: SELECTED QUANTITY 3Y DIGIT ]

DESCRIPTION: REPRESEINT SAFETY LEVEL OF ITEM BY UNIT »

VARIABLE NAME: RLRPNT Sl

FORMAT: ALPHANUMERIC e

WIDTH: 10 S
»

. -__‘
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ALLCWABLE VALUZ: ALL ALPHANUMERIC §
DESCRIPTION: THE ADDRESS OF EACH UNIT S

VARIABLE NAME: CITY ~
FORMAT: CHARACT ER ]
WIDTH: 10 :
ALLCWABLE VALOE: ALL CITY'S NAKE -
CESCRIPTION: CITY NAME WHERE UNIT IS LOCATED -

VARIABLE NAME: ZIP

FORMAT: ALPHANUMERIC

WIDTH: 5

ALLOWABLE VALUE: ONLY DIGIT

CESCRIPTION: REFRISENT OF LOCATION BY DIGIT

SUPPLIER FILE =-—=~—=————=--
VARIABLE NANME: S:ID * THE SAMEZ IN THE ITEM FILE

VARIABLE NAME: CCUNTRY

FOEMAT: ALPHANUMERIC

WIDTH: 12

ALLCWABLE VALUE: ALL COUNTRY'S CO4MON NAME
DESCRIPTION: THE COUNTRY NAME WHICH ITEM WAS MADE

VARIABLE NAWE: CCHPANY

FORMAT: CHARACTER

WIDTH: 15

ALLOWARBLE VALUE: ALL COMPANY NAME WHICH ABSTRACTED

DZSCRIPTION: TO IDENTIFY THE COMPANY WHICH MADE THE
ITZM

VARIABLE NAHE: LCC

FORMAT: CHARACTER

WIDTH: 15 =

ALLOWABLE VALUE: NAXE OF ARZA ]

DESCRIPTION: THIS IS TO KNOW EASILY THE LOCATION OF
COMPANY FOR EVEIRYBODY
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VARIABLE NAME:Q7YOH

FORMAT: NUMERIC

WIDTH: 10

ALLCWABLE VALUE: ALL NUMERIC, NUMBERS OF ITEHY ON HAWD

CESCRIPTION: THIS WILL REPRESENT QUANTITY OF ON HAND
BY ITEZM.

VARIABLE NAME: S:ID

FORMAT: CHARACTER

WIDTH: 10

ALLOWABLE VALUE:SELECTED SUPPLIER'S INDIVIDUAL UNICUE
NAME

DESCPIPTION: IDENTIFICATION OF SUPPLIER'CODZ

UNIT FILE -=-=——==-
VARIABLE NAME: U:ID
FOnHAT: ALPHANUMERIC
WIDTH: 4
ALLCWABLE VALUE: ONLY FOUR DIGITS
DESCERIPTION: USED FOR SECRET TO THE UNIT NAHE
MUST BE UNIQUE

VARIABLE NAME: U:NAHE

FORMAT: ALPHNUMERIC

WIDIH: 5

ALLCWABLE VALUE: SELECTED UNIT NAME "99Xxyn
DESCRIPTION: TO IDENTIFY UNIT SIZE and FUNCTIONS

VAKIABLE NAME: EHONE
FORMAT: ALPHANUMERIC -

WIDTH: 15
ALLCWABLE VALUE: ALL TELE PHONE NUMBER. DIGIT and "-" ;E
CESCRIPTION: EACH UNIT'S TELEPHONE NUMBER a

VARIABLE NAME: ADDE
FORMAT: ALPHANUMERIC
WIDTH: 22

...
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APPENDIX B
DATA DICTIONARY

ITEM FILE --—=——-—-
VARIABLE NAME: SN
FORMAT: ALPHANU MERIC
WIDTH: 15
ALLCWABLE VALUE: SELECTED ITEM, ALL ALPHANUMERIC
LESCRIPTION: STOCK NUMBER OF EVERY ITEM

VARIABLE NAME: NM

FORMAT: ALPHANUMERIC

WIDTH: 15

ALLCWAELE VALUE: ALL ALPHANUMERIC
DESCRIPTION: NAME OF THE ITEM

VARIABLE NAME:UI

FOEKMAT: CHARACTER

WIDTIH: 2

ALLCWABLE VALUE: "EA"™,"BX"

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

VARIABLE NAME:UE

FORMAT: NUMERIC

WIDTH: 10

CECIMAL: 2

ALLCWABLE VALUE: ALL NUMBERES

CESCRIPTION: UONIT PRICE, REPRESENTING UNIT IS "DOLIAR"™

VARIABLE NAME: CST -
FCPMAT: ALPHANUMERIC ]
WIDTH: 2 .
ALLCWABLE VALUE: ALPHANUMERIC, NUMBER OF DAY

DESCRIPTION: #0W LONG IT WILL TAKE AFTER OEDER

Sy .,
et
NPV TP S S S )
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CITY -- name of city 2IP -- ZIP code

SUPPLIER(S:ID,COUNTRY,COMPANY,1OC,PHONE)
S:ID -- supplier identification
COUNTRY -- supplier couatry
COMPANY -- supplier company
10C--- location of copany
FHCNE -- phone number

FUND (F: IC, F: SOURCE)
F:IC -~ fund identification
F:SCUECE -- fund source

STOCKTABLE (SN,REQOBJ,SAFLVL,RDRPNT)
SN -- stock numter
REQOBJ -- request objective quantity
SAFLVL -- safety stock level
EDRENT -- reorder point

IUQ(SN,U:1ID,QTY) ==--- intersection record

SN -- stock number

0:IC -- unit identification

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

77

W'
a'a'a o4

'-1
1

T SR O NP ¥ Sl V¥ WY Sal WUl WO el W LZ‘




o o o = e~y ~resromey Y |

R
-
APPENDIT A ]

RLATIONSHIPS AND RECORD STRUCTURE ’ -

e
1. RELATIONSHIP DIAGRAN .
SUPPLIER UNIT i
-
1
FUND STOCK .
TABLE iy
2. RECORI STRUCTURE B
el
ITE4 (SN,NM,UI, UP,0ST,QTYOH,S:ID) . W
SN -- stock number .
NM -- nomenclature i;
UI -- unit of issue 4
UP -- unit price -
0ST -- order shipping time e
.
QTYCH -- quantity on hand -
S:ID -- supplier identification E
UNIT (U:IC,U:¥AME,PHONE,ADDR,CITY,ZIP)
¢ID -- unit identification
n
U:NAME -- unit name -]
FHCNE -- phone number <]
ADDR -- address cf unit )
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This database can serve as

a prototype £for ROK Army
The question, What type of DBMS
should be installed for each unit level of mainframe? is for
further research.

datatase management systenms.
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VII. CONCLUSION

This thesis has Iocused on the Korean Army 2nd Logistics %g
Suprort systems and inventory status. However its findiungs -
are applicable to all departments of the Korean military
logistics support systen. '

The developed sample database presented here is based on
a relational database model and a computerized six logistics
support tattalions of 2nd LSC for logistics personnel, aand
it may very well form the basis of the total Korean Army
management systenm.

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 eifective to increase war power. Thus, the Army
needs a computerized logistic management system

Database processing can increase end-user productivity,
decrease staff, enakle work to be done w@more efficiently,
provide information effectively and timely, and increase
contat capakility.

A database is the interface between people and nmachines.
Datakase design is a two-phased process. This thesis exam-
ined both loyical and physical database design process, and
this process 1is 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 systenm~-design prccess.

Izplementation of a sample database using dBASE 1II
resulted in a more effective and timely presentation of all

reyuired logistics information. This DBMS in Appendix is
develored for end-users who are working in the ROK Army 2nd
LSC who do not have experience with database systems or
computers.
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Tc use more than cne data file, dBASE II reserves two

areas of nmemory for data file. If it is necessary tc use

another data file at the same tiae. SELECT SECONDARY must

be used while work is being dore in the PRIMARY area of 2:;

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

PRINARY moves the user back to the PRIHARY area. T
.

« SELECT PRIMARY
. USE ITEN

. LIST
00001 423 H16A1RIFLE 222 *
00002 234 15540 TOR 140

. SELECT SECONDARY
. USE NEWSH °

. LIST NOMENCLATUEE i

00001 NOMENCLATURE T

00002  M¥16A 1RIFLE .
°

. SELECT PRI MARY
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When it is necessary to know the interrnal structure oz
a data file, the command LIST STRUCTURE which displays this
information can be used.

. LIST STRUCTURE

STRUCTURE FOR FILE: ITEM.DBF
NUMRER OF RECORDS: 0002
CATE OF LAST UPDATE: 3/10/85
PRIMARY USE DATABASE

FLD NAME TYPE WIDTH GODEC
001 SN C 003
002 NOMENCLATURE < 010
003 QUANTITY N 010
*% TOTAL ** 00023
B
N
A
]
]
72 ]




mhe record is still in the file,

with an asterisk for deletion later. dBASE I

safe method of removing records.

the DELETE command,

and then removed with

This way it is possible to reconsider

before packing it.

T T T T

been marked
follows the
They are first marked with
the PACK commandg.
RECALL the record

. RECALL
00001 RECALL (S)

.DISEFLAY
00001 423

. COPY TO TEST1
. USE TEST1

< 1

. DELETE

. PACK
PACK COMPLETE,

. LIST
00001 234

M16A1RIFLE 222

00001 DELETION (S)

00C02 RECORD COPIED

155M0TOR 140
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If the contents of data file 1is changed, the EDIT
command can be used. EDIT allows full screen operation.

. LIST
00001 423 N16A1RIFIE 222
00602 234 105M0 TOR 150
. EDIT 2
RECORD 00002
SN 1234
NCMENCLATURE :155MOTOR
QUANTITY 2140
{ . LIST
; ' 00001 423 M16A1RIFLE 222
f 00002 234 15540 TOR 140

To delete records from a data file

. USE ITEN

. LIST

00001 423 M16A1RIF1E 222
00002 234 15510 TOR 140
. 1

. DELETE

00001 DELETION (S)
.CISELAY

00001 *423 M16A1TRIFLL 222
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This REPORT specification is the saved on the disk as
_ NEWSN.FRH. It may be printed at any time by repeating the
%i KEPORT ccmmand.

» -REECET FROM NEWSN
ﬁi PAGE NO. 00001
= 3/10/85
}
i EQUIPMENT STATUS REPORT
i_ SN NOMENCLATURE  QUANTITY
Lol 234 10 SHOTOR 150
3 423 M16A1RIFLE 222
if . REFOET FROM NEWSN FOR SN="423M
e PAGE NO. 00001
- 3/10/85
EQUIPHMENT STATUS REPORT
SN NOMENCLATURE QUANTITY
423 M16A1EIFLE 222
1
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dBASE II thas

KEPORT is similar to CREATEing a

a useful

command REPORT.

data file.

include totals of numeric field.

Designing

a

The report can

.USE ITEHN

«REFORT FROM NEWSN
ENTESR OPTIICNS,
A4IDTH

PAGE CETIONS? (I/N)
ENTER PAGE HEADING:

M=LZFT

MARGIN, L=lines/PAGE,

Y
EQUIPNENT STATIUS REPORT

DCUBLE SPACE REPCRT? (YI/N) N

ARE TCTAL REQUIREL? (Y/N) X
ccL WIDTH, CCNTENTS
001 3, SN

ENTER HEADING: SN

002 10, NOMENCLATURE
ENTER HEADING: NCMENCLATURE
003 10, QUANTITY

ENTER HEADING: QUANTITY

004  <CR>

W=PAGL

68
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ALLOWALDLE VALUE: SELECTED QUANTITY OF ITEHN. ONLY DIGIT
CZ5CEIPTION: THE POINT WHICH 4UST ORDER IF BELOW THAN

' THIS
1

VARIAZLE NAME: SN * THE SAME IN THE ITEM FILE
h VARIABLE NAME: U:ID * THE SAME IN THE UNIT FILE

VARIABLE NAME: QTY

FORMAT: NUMERIC
of ®WIDTH: 10
ALLO¥ABLE VALUE: QUANTITY OF EACH ITEM BY UNIT
DESCRIPTION: IDENTIFY QUANTITY OF EACH ITZH GN HANC
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: APPENDIX C
ti HIERARCHICAL CHART
5
- MAIN MENU
-
SIGNON ADD UPDATE QUERY HELP
ITEM ITEM ITEH -
UNIT UNIT UNIT -
SUPPLIER SUPPLIER SUPPLIER |
FUND FUND FUND ;
STICKTB STOCKTB STOCKTB ]
100 UPQTY QTYOH ]
MINQTY i
DELETE REPORT
ITEM BN-2TY
UNIT BNASSET ]
SUPELIER TOTALQTY 2
FUND g
STOCKTB A
1U0Q S
~
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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 "0" position,and then do the

following

1.

2.

Insert the DBASE11 floppy disk in the disk slot that
is on the left(You can see the letters on the disk)
insert the IS4183 class disk in to the ~right slot
and close the drive slot by pushing down.

Now turn on the machine by locating the switch posi-
tion "Iv,

Turn on the moniter (The T.V.set) by rotating thLe
switch on its face from "0" to "17,

Turn on the printer by 1locating the switch either on
the side or back of it and moving it to the "1" posi-
tion.

Wait for the machine to prompt you for the date on
the screen. You will see "COURRENT DATE IS TUE
1-01-1980 ENTER NEW DATE". Key +the first month
digit, next date and year. Then strike Return Key.
Then the system will give you the next message:
"CURRENT TINME IS 0:00:15.65 ENTER THE TIME:" The
same way with date, key the current "hour", "minute",
and "second", then strike return key.

Then you will see the letter "ad>n, Ncw you are
ready to start up DBASE-II software. Type "“LEASE"M
rigkt after that letter, and then strike return key.
Tere are some messages, and last oh them Dot {(.) will
dapear 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 systen.

10. Type "DO MAIN" and returrn key. The signon message
will apear. If you ready then key the any character {

this command are in the message). Then menu

message will ke on the screen.

11. You have to follow the command message which afppear
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. A1l kird of main function of this system are sreci-

fied on the first message(main menu). Put tke 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 coammand

message on the screen. This system is menu type.

13. All done which you wanted, you can stop Ly
selecting menu ")u, Also you can stop by keying
"Esc” on the keyboard and +type "QUIT"(start
Dot) .

14. If you are familiar with this systenm, you

directly (do not use main menu and menu program)

execute which your wanted procedure by

fcllowing command: "DO PROGRAM NAME®". But if you are

nct famliar with, don't try this!
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RECORD FORMAT

kkk R kR ARk AR R AR kR AR KTTEN.FUT  12/8 /84 % kkokdek koo s dok ok % kok ok ok
*AJTHER : W.D. SONG
*PURPOSE : This program will format for item file.
*CALLED BY : ADD,UPDATE
*PRCGRAM CALL : NONE
*LOCAL VARIABLE : NCNE
*FILES USED : ITENM.IBF
1,0 SAY"ENTER THE SN " GET SN PICTURE "!iitilil
2,0 SAY"ZIHTER THE NM " GET NM PICTORE "!ltflill
0 SAY"ENTER THE UI " GET UI BICTURE "!1!n
0 SAYWENTER THE UP " GET UP PICTOURE "99959599.99n
0 SAY"ENTER THE CST" GEI OST PICTURE Ww!!n
0
0

o—e

-
.

-
sea
IS
—
™
-

=

[

-
[T
[T
(L)
[
()
)
o=

-

-

SAY"ENTER THE ¢TYOH " GET QTYOH PICTURE "999999959S9"
SAY"ENTER THE SUPPLIER ID"GET S:ID PICTURE

LIERRRRRRR LT

® 8 o Y & w 9
n & W
-

Reddkohkkkkxkkx kR xx kR INIT. FNT  12/7/8U% %%k sk stk o o b ook ok ook
*AUTHOR:%.D.SONG

*PUREOSE: This program will format for unit file.

*CALLED BY:ADD,UPDATE

*PROGAENS CALL:

*#*LOCAL VARIABLE:

*FILES USED: UINT. DBF

*to clear the screen

2 1,0 SAYYENTER THE UNIT ID" GET U:ID PICTOURE ®"ifin

A 2,0 SAYMENTER THZ UNIT NAME"™ GET U:NAME PICTURE "itf!rvw
®» 3,0 SAY"ENTER THE PHCONE NUMBER" GET PHONE PICTURE

@ 4,0 SAY"ENTER THE ADDRESS"™ GET ADDR PICTUEFE
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"
d 5,0 SAY"ENTER THE CITY" GET CITY PICTURE "ritftfrsrugm
® 6,0 SAY"ENTER THE 2ZIP CODE™ GET ZIP PICTUOREwII!!IM

Ak kR kkkkkkik kkkkkk X SUPPLIER.FMT 12/7 /84 %k k% %okt hokok ko
*AUTHOR:W.D.SONG

*PJRPOSE: This program will format supplier file.

*CALLED BY:ADD. UPDATE

*PRCGRANMS CALL:

*LOCAL VARIABLE:

*FILES USED: SUPPLIER.DBF

d 1,0 SAY "ENTER THE SUPPLIZR ID" GET S:ID PICTURE

@ 2,0 SAY "ENTER

3
]
=
2]
o
(=
=
i
Y
P

GET COUNTRY PICTURE

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

2 4,0 SAY "ENTER THE

t
(@]
Q
[
=]
-
@]
=
Y]
t
H)
[
(@]
@]
4e]
H
(9!
=]
<
=]
t

® 5,0 SAY "ENTER THE Pt

bn
(@]
=
t
=4
a
<
w
o
to
7
o]
H
v
o}
o
=
=1
ru
L
(]
!
(=
3]
<}

Rkkok Rk ARk R ERkk Xk X STQCKTABLE. FMT  12/8/ 8l %k dokkdook ok ok ok bk ok ok
*AUTHOR:H.Y.LEE

*PURPOSE:This program wiiLl provide to format the stock

table.

*CALIED 3Y:ADD. UPDATE

*PROGRAMS CALL:

*LOCAL VARIABLE:

*FILES USED:STOCKTABLE.DBF

o 1,0 SAY "ENTER THE STOCK NUMBZER"™ GET SN PICTURE

nrrrrrrrrIIITIIOIELOMY

@ 2,0 SAY “ENTER THE REQUEST OBJECTIVE" GET REQORJ PICTURE

LIS 0 0 0 O B A B O L]
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» 3,0 SAY "ENTER THE SAFETY LEVEL" GTII SAFLVL PICTUKRE

"!

Y
sy
[T
sy

)
-
()

1

<

4

o

? 4,0 SAY "ENTER THE REODER POINT" GET RDRPNT PICTUYRE }i

iy

e

!

(L]

IBE B
ce e e

Fok kkkkkk kR RERXKKKXTUQ, FUT  12/9 /84 % dka koo & o 2 okkok ko ok

*AUTHOR:W.D.SONG

*PURFOSE: This program will provide to format the

* intersection file of thestock number and unit
* and also provide on hand quantity.

*CALLED BY: ADD,UPDATE
*PEOGRAMS CALL:
*LOCAL VARIABLES:
*FILES USED: 1IUQ.D
® 1,0 SAY “ENTER T

n

BF
HE STOCK NCMBEA" GET SN PICTURE

!

H
[=e]

et

!

-
[
[T

ses
.-
()
(L)
[T

SRR

® 2,0 SAY "ENTER THE ONIT ID"™ GET U:ID PICTUKZE "ii!ln

® 3,0 SAY "ENTER THE QTY OFEACH ITEM BY UNIT" GET QTY
PICTUR™ ™"9$99999999"

Rk kB R R kkkkk ke kXX FUND, FUT 12/8/80 kkkkdkiksokkkk kk kkkk kk %

*AUTHOK: H.Y.LEE

*PURPOSE: This program will provide to format the fund
file.

*CALLED BY:ADD, UPDATE

*PRCGRANS CALL:

*LOCAL VARIABLE:

*FILES USED:FUND.DBF

®# 1.0 SAY "ENTER THE FUND ID™ GET F:ID PICTJURE "itilin

® 2,0 SAY "ENTER THE FUND SOURCE"™ GET F:SCURCE PICTURE

IRRSRERRRE L =
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APPENDIX F
DATA 1IST

A>DBASE
SET DEFAULT TO B
. USE ITEM
. LIST
00001  123456709123456 M16ALRIFLE EA 111.22 14 3616666 PUNG-SAY
00002 123456789234507 10SH-MOTOR EA 2222.00 21 180 DAE-WOO
QUVU3  1234506789456739 MLIGAMMUNITION  BX 2U5.66 14 2377777 PUNG=-SAN
0ULY4  123456789567391 LOSMAMMUNITION BX 49.40 21 172345 RMT
wUOUS  123456789789123 COMBAT-SHOSE BX 555.88 7 5750 BAE=WHA
QuuB6  123456789912345 MO-GAS DM 220.00 3 17648uy KYUNG-1i

USE UNIT
. LIST
9uUul 1978 150RD 22-33-1234 KYUNG-GI YANG-JU 232  DUK-JUNG 12312
00YU2 1258 200RD 12-33-1222 KYUNG-GI YANG-JU 384  IL-DO:NG 12378
dUUU3 5274 S1ALL 22-44-5454 KYUNG-GI AN-SUNG 343  AN-3ULG 17734
GUOJ4 5334 S55AMM 12-12-2345 KANC -WON CHUL=-WON 377 CHUL=-wOd 64422
JOuJS 8756 L1QTR 22-22-0066 KYULG=GL YANG=JU 773  TAL-GAEMOU 12333
J0UU6 8976 15QTR 11-55-3456 KANG-WON WOL=-JU 994 WON=J U 8dg 34

USE SUPPTIER
. LIST . »
QUUJL  PUNG-SAN  KOREA PUNG-SAN AM1~CO MA-SAL 22-66-2345 .
@0vd2  DAE-IOL KOREA DAE-WOO CORP.  CHANG=VON 55-33-7465 o
UYUL3  RNT U.s.A. REMINGTON DETROITE 203-4.14-7777 “
98ul4  DAE-WHA KOREA DAE-WHA CORP.  DAE-JEOW 44-77-7390 -
UIDUS  KYUHG-IN  KOREA KYUNG-IN EHERGE IN-CIUN 23-45-3073 -

USE STOCKTAB

. LIST
Yduul
Y2
Jud ]l
JadJvé
- [IISTVIN S
Uuvuob
Jedu?

1234567891234506 200UUUY
123450789234567 1wy
12345G6789456789 213UBUU0
123456789507891 20UI0Y
123456739749123 3099
123450739912345 1uduuud
222222222222222 30u

. USE FUND

. LIST
guJul
g0vYv2

KI
FY

luJddudu 12u0ud
5y 70
100VVYY 1200000
LoJdJug 1209030
1549 200y
SuUYd Ty
15v 209
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Ushb
« LIsy
Jui L
JuUdii2
Uovug
Uwud4d
YuJduo
JJUJUO6
Varn) 7
Dudbd
ISIVISR)
YUV lo
vJull

LoQ

1234506759123450
123456789123456
Lés450/892584507
123456789234507
125456789450 7¢9
123450789567391
123450789507 691
12354506789789123
L23450789769123
123456789912345

125450709912545

90

1978
1253
173
1254
5274
5074
5334
8750
sY7o
8750
HY /U

luvouGo
1J50udu
1oy

3u
777777
12345
1ouo i
2800
2900
Aduduu

SOG4 u.0

e
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APPENDIX G
PROGRAM

ok Rk Rk Aok dok kK kR kkkRkIATN, PRG  12/9 /84 %%k ks ki &k dk &k ok &

*AUTHCR: H. Y. LEE
*PURPOSE: This program is to display the entire menu for
* selecting major function by user.
*CALLED BY:none
*PROGRKAMS CALL: SIGNCN,ADD, DELETE, UPDATZ,QUERY,REPCKT, HELP.
*LOCAL VARIABLE: MAJCRHENU,dOREA,ANS
SET TALK OFF
* clear screen and display sign on message
ZRASE
DO SIGNCN
* Set up a loop for the user to select which major
* functicn to be done.
STORE T TO MOREA
*to set a main loop
DO WHILE MOREA
22,2
TEXT

These are ma jor menu for the logistic database systenm.

And allows you to add,delete,update,guery,report, and o
and help. Please choose a number for the function :jfﬁ
which you want to perforn.

quit the operation.

add new item or any data.
delete any data.

update fcr transaction data. ®

query some information.

e

L,

produce feriodic regorts.

'z

[ BT I A S S e ]

need help.

91 e

PR
L S
et . I}
o N

[P ST S W T U GPr e Sy




ENDTEXT
ACCEET "pPlease enter the selected number nere "
TO MAJOEMENU
* call the selected case statement function.

LC CASE

CASE HMAJORMEND =%Q©
USE
ERASE
RELEASE ALL
RETURN

CASE MAJOEMENU =M"q©
DO ADD

CASE MAJOGRMEND =m2¢
DO DEIETE

CASE MAJORMENU ="3%
DO UPDATE

CASE MAJOERMENU ="4v
DO QUERY

CASE MAJORMENU =u5n
DO REPORT

CASE MAJORMENU =%en
DO HELP

OTHERWISE

L i Jhhe Ak Al SRR SV ot

? 10,5 SAY "Please, check the entered menu and®

@ 11,5 SAY "If not 0---6 then try again®
ENLCCASE
* Loop Lback again
ACCEPT "Do you want another menu (y/n)? " TO ANS
IF ' (ANS) = nyn»
STORE T TO MOREA
ELSE
STORE F TO MOREA
ENDIF
ENDDC
QUIT




koAb Sk dhkkkk kX (STGNON . PRG 12 /9 /84 % % % & ke deste sk ek s s e ook ke
*AUTHOK: d. Y. LEE

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

*PROGRAMS CALL: none

*¥*L0CAl VARIABLE: none

ERASE

?

?

-~

2n LOGISTICS SUPPORT SYSTEYM

2" FOR 2nd LOGISTICS SUPPORT COMMAND®

?

?

2Rk kkARkkkRkX  press any key if you ready  REEkxkdkkkan
?

SET CONSOLZE OFF

WAIT

SET CONSOLE ON

93

e

R Py N . Tt e T e Tl T e T et T PRI .
PRE PN P P 0 UL PRI G G Sl G 0 W SO UL Wl Bl 10 S et Sy Shelt Wit T S e W 2

weT———




ERERERIARRFXR XX KAXKRXADD L PRG 1279 /8 % dkodkkosk s e sk dokok o o ok ok

*AUTHOR:H. Y. LZE

*PURPOSE: Thails will add new records which the user want to
the current file.

*CALLED BY:main.

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

addstocktable,addiug, help.

*LOCALVARIABLE: addmenu.

*FILES USED: none

SET TALK OFF

*¥to clear the screen

ERASE
DO WHILE T
3 2,2
TEXT
This is the add menu. It permits you to add rnew
records which youwant. Please enter the nunmler
of the function you wish to perform.
0 guit
1 add item record
2 add unit record
3 add supplier record
4 add fund record
5 add stock table record
6 add item unit guantity record
7 need help.
Znter the selected numker
ENDTEXT
WAIT TO ADDMENU
?" "
20 N

¥*case statement to rerform the user's choice.

oy
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D0 CASE
CASE ADDMENU = "On
USE
ERASE
RELEASE All
RETURN

CASE ADDMENT = miw
DO ADDITEMN
CASE ADDMENU = w2n
DO ADDUNIT
CASE ADDMENU = n3w
DO ADDSUPELIER
CASE ADDHENU nyn
DO FUND
CASE ADDMENU
DO ADDST
CASE ADDMENU = men
DO ADDIUQ
CASE ADDMENU = w7v
DO HELP
OTHERFISE
® 10,5 SAY "pLEASE CHECX YOUR CHOCE!®

"5"

ENLCASE

*loor Lack again

Rk ko kkkkkkk ke ke kkXADDITEM. PRG ‘]2/9/814******* A A o % k& ke ok
*AUTHOR: H.Y.LEE

*PUREOSE: This program will acdd new item record to current
* item file.

*CALIEC BY: ADD

*PROGRAMS CALL: ITEM.FMT

*LOCAL VAERIABLES: ANSW,OXK.

*FILES USED: ITEM.DEF

USE ITEM
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*set the loop
STORE T TO ANSW
ki DO WHILE AWNSW
' AEPEND BLANK
STORE F TO OK
DC WHILE .NOT. OK
ERASE
SZT FORMAT TO ITENM.FNT
READ
SET FORMAT IO SCREEN
» 15,2 SAY "iS IT CORRECT? (Y/N)" GET OK
READ
ENDDO
» 18,2 5AI"Do you want to add another record (Y/N) 2w
GET ANSW
READ
ENDDC
*to return to the called routine
USE
ERASE
RELEASE ALL
RETUEN

o e 3k ok % 3k o ko e ok okok K kokk ok ok X AD DU NIT, PRG 12/5/8“**********#****#***
*AUTHOR : H.Y.LEE

*PUREOSE : This progyram will add new UNIT record

*CALIED BY : ADD

*PROGRANS CALL : UNIT.FHT

*FILES USED : UNIT.LEF

*LOCAL VARIABLES : ANSWEZR, OK. |
SET TALK OFF 1
USE UNIT ]
STORE T TO ANSWER
DO WHILE ANSWER

PV OV S S I
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APPEND BLANK
SIORE F TO0 0K
DO WHILE .NOT. OK
ERASE
SET FORMAT TO UNIT
READ
SET FORMAT TO SCREEN
@ 21,0 SAY "Is it correct (y/n)?" TO OK
READ
EXNDDO
? 22,0 SAY "Do you want to add another record (y/n) 2
TO ANSWER
READ
ENDDC
USE
ERASE
RELEASE ALL
RETURN

% %k *************ADDSUPPLIER_ PERG 12/9/81}********* & % ok ok ok ok ok
*AUTHOR: H.Y.LEE
*PURFOSE: This program will add new supplier record.
*CALLEL BY: ADD.PRG
*PROGRAMS CALL: SUPELIER.FMT
*LOCAL VARIABLES:ANSWER,OK
*FILES USED: SUPPLIEE.DBF
SET TALK OTF
USE SUPELIZER
STORE T TO ANSEKER
*5ET LOCP TO ADD RECCED
D0 WHILE ANSWER
APFEND 3LANK
STI0ORE F T0 0K
DO WHILE .NOT. OX
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SET FORMAT TO SUPPLIER.FNT
READ
SET FORMAT TO SCREEN
@ 15,2 SAY "Is it correct(y/n)?" GET OK
READ
ENDDO
® 19,2 SAY "Do you want to add another record (Y/N)?2?"
GET ANSWER
READ
ENDDO
USE
ERASE
RELEASE ALL *
KETURN

Rk Rk Rk kkkk ki kkxk ¥ADDFUND.PRG  12/7 /84 % sk dkkdksk & &k ook ke ok ok
*¥*AUTHOR: H.Y.LEE
*PURPOSE: This program will add new fund record
*CALIZL BY: ADD
*PROGRAMS CALL: FUND.FMT
*LOCAL VARIABLES: ANSWER.OK
*FILES USED: FOND.DBF
SET TALK OFF
USE FUND
*SET THE LCOP TO ADD
STORE T TO ANSVER
DO WHILE ANSWER
APPEND BLANK
STORE F TO OK
[C WHILE .NOT. OK
SET FORMAT TO FUND. FMT
READ
SET FORMAT TC SCHEEN
@ 14,2 SAY "Is it correct(y/mn)?" GET OK

98
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READ
ENDDG
@ 19,2 SAY "Do you want to add another record(y/n)"
GET ANSWER
READ
ENDDC
USE
ERASE
RELEASE ALL
RETUERN

kkkkkkrkkkkkkkkkkkk ADDST.PRG 12/6/84 %k kkakdodok s & dokok ok ok
*AUTHOR: ¥.D.SONG
*PURFOSE: This program will add new stock table reccrd.
*CALLED EY:ADD
*PROGRAMNS CALL: ST,.FNI
*LOCAL VARIABLE: ANSWER,OK
SET TALK OFF
USE STOCKTABLE
*set loop to add
STORE T TO ANSWER
DO WHILE ANSWEER
AFPEND BLANK
STORE F TO DK
DC WHILE .NOT. OK
SET FORMAT TO STOCKTABLE.FHNT
READ
SET FORMAT TO SCREEN
3 15,2 SAY"Is it correct (y/n)2" GET OK
EEAD
ENDDC
? 19,2 SAY "Do you want to add another(y/n)?"
GET ANSWER
READ
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ENDDC

USZ=

ERASE
RELEASE ALL
RETURN

Rk kA Rk gkkkkkxkk) DDIUQ.PRG 12/7 /8 U % % sk skaiok ook ok & dr dedokoe ek
*AUTHER:W.D.SONG
¥*PURPOSE: This program will add new item unit guantity
*record.
*CALLED EY: ADD
*PROGRAMS CALL: IUQ.FuT
*LOCAL VARIABLES: ANSWER,OK
*FILES USED: IUQ.DBT
SET TALK OFT
*set locp to add
STORE T TO ANS¥ER
DO WHILE ANSWER
APPEND BLARNK
STIORE F TO OK
DC WHILE .NOT. OK
SET FORMAT TO IUQ.FMT
READ
SET FORMAT TO SCREEN
@ 15,2 SAY"Is it correct(y/n)?" GET OK
READ
ENDDOC
@ 19,2 SAY " Do you want to add another record(ysn) 2"
GET ANSWER
READ
ENDDO
Us=
ERASE
RELEASE ALL
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RETURN

tkkok Rk kkkkkkkkkkk*DEIETE. PRG 12/ / 814 d ook ok s ook ok e ok ko ek ohook ok
*AUTHOR: H.Y.LEE
*PURPOSE: This program will delete records which the user
* varnt.
*CALLED BY: MAIN.PRG
*PROGRAMS CALL:
*LOCAL VARIABLES: MCEE1,MORE2,TENP1,TZMP2,TEMP3
*FILES USED: ALL FILES
SET TALK OFF
*set thq loop to perform DELETE
STORE T TO MORE1
DO WHILE MORE1
ERASE
? 2,2 SAY "Which file do you want to delete?
Select cne!™
® 3,2 SAY "FILE NAME TO SELECT: ITEM,UNIT,SUPPLIEEK,FUND
STOCKTIABLE,IUQ"
ACCzPT"Be careful spelling! and put here the selected
name" TO TEMP1
USE ETEMP1
DISPIAY ALL
*to choose the record number which want to delete.
?"which record do you want to delete? e.g. 11 "
ACCEFT "Please put selected number here:" TO TEMP2
GCTO VAL (TEMP2)
DISPLAY
STORZ "™ " TO TEMP3
2 21,0 SAY"Are you sure to delete this record (y/n)"

GET TEMP3
READ
IF ! (TEZNP3) = nyn»
DELETE
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ENDIF

*1f the user need more to delete -
STORE "™ " TO MOREZ2 -
2 22,0 SAY"Do you want delete another 2?2 (y/n)*
GET MGEE2
READ
IF ! (MORE2) = "in
STORE T TOC HMORE1
ELSE
STORE F TO MORE1
ENDIF 2
ENDDO
* PACK
USE
RELEASE AlL
ERASE
RETUERN

kfkxxhkkkkkkh ki JOOATE,. PRG 12/9/81‘ 22k e g ok ok ook ok ok ook ok ok ok ko
*AUTHOR:H.Y.LEE
*PUREOSE: This program will update(chanye) each record
with a new data.
*CALLELD BY: MAIN.PKG
*PROGRANS CALL:UPQTY.PRG
*LOCAL VARIABLE:TIT1E,RNUM4,ANSWER, MORE
*FILES USED: ALL FILES
SET TALK OFF
*set the loop to execute DELETE
TORE T TO MORE
DO WHILE MCRE
ERASE
» 2,2 .
TEXT 4
Which file do you want to update? '?
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file name : ITEM, UNIT, SUPPLIER, FUND,
STOCKTABLE,IUQ
*Pl ease be careful with spelling!
ENDTEXT
ACCEPT"PUOT HERE THE SELECTED FILE NAME :" TO TITIE
*to clear screen
ERASE
USE E&TITLE
DISPLAY AIL
ACCEPT "Put here RECORD NUMBER which you want to
update:"™ TO RNUN
GOTO VAL (RNUM)
*to set up moderate file format to UPDATE (CHANGE)
the data.
IF TITLE ="ITEM"
SET FOEFMAT TO ITEX.TFTHT
ENDIF
IF TITLE ="UNIT"®
SET FORMAT TO UNIT.FMT
ENDIF
IF TITLE ="SUPPLIER"™
SET FORMAT TO SUPPLIER.FHMT
ENDIF
IF TITLE = "“FUND"
SET FCRMAT TO FUND.FMT

ENDIF
IF TITLE = "STOCKTABLE"

SET FCEMAT TO STOGCKXTABLZ.FMT 1
ENDIF

IF TITLE ="IUQ"
SET FORMAT TO IUQ.FAT
ENDIF
READ
SET FORMAT TO SCRZEN

R T - .
. ’ R
PRSP LT LT G QPRI I Y

ACCEPT "Is this correct(y/n):" TO ANSFKER 7
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* to update the guantity on hand
DO UPQTY
IF ! (ANSWER) = nyw
STORE F TO HORE
Z1LSE
STORE T TO MORE

ZNDIF

ENDDO

ERASE

RELEASE ALL

RETUERN

Rkkkkkrkrkkkkkkkkkk kX REPORT.PRG 12/9/ 84 % % dk ok dok ok ko & % ok &k
*AUTHOR:H.Y.LEE
*PUYRFOSE: This program will select report meru to produce.
*¥*CALL=D BY:MAIN.PRG
*PROGRAMS CALL:BNQTY.PRG, BNASSET.PR3, TOTQIY.PRG
*¥*LOCAL VARIABLES:MORE, ANSWER, NEED
*FILES DSED:none
SET TALK OFF
*CLEAER SCREEN
ERASE
STORE T TO MORE
DG WHILE MORE

a 2,2

TEXT

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

0 gquit
1 on hand quantity of item by each battalion
2 status of asset of item by each battalicn
3 total quantity by each iten
4 need help

ENDTIEXT

ACCEPT "Znter your selection here:" TU ANSWEE
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* CASE statement to perform the selection

DC CASE
CASE ANSWER = m"QO"
USE
ERASE
REIZASE ALL
RETURN
CASE ANSWER = "1n
DO BNQTY
CASE ANSWER = m"2n
DO BNASSET
CASE ANSWZR = %3n
DO TOTQTY
OTHZRWISE
® 3,3 SAY "PLEASE CHECK YOUR CHOICE!™"
ENDCASE

ACCEPT "Do you want another REPORT(Y/N)?" TO NZET
IF !(NEED) = "yn
STORE T TC MORE

ELSE )
STORE F TC MORE »

ENDIF ]

*]loop back again :j
ENDDO g
ERASE -
RELFASE ALL }3
RETUEN :

HAkok kR K kkkk kR AR XX XBNOT Y. PRG  12/9 /84 *# ¥ sk doksk sk 3 ok o 4 ok ke
*AUTHOKk:H.Y.LEE

*PJREFOSE: This program will produce report which includes
* on hand quantityof item by each battalion.
*CALLED BY: REPCRT. EFG

¥*PROGEKANS CALL: none
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*LOCAL VARIABLE:TEXAP1, TEMP2,PRINTZR,RET,CONT
*FILES USED:ITEM.DBF, IUQ.DBF, UNIT.DBF
* set loop
STORE T TC RET
DO WHILE RET
SET TALK OFF
*to print or not
ACCEPT "Do you want to print out (y/n) 2" T0 PRINTIER
IF ! (PRINTER) = W%
SET PRINT CN
ENDIF
ERASE
*to make HEADING

-

2 STATUS OF ITEM QUANTITY"
2n ——xzzmz====—==z=z==========1
?
?
?

?"UNIT STOCK-NUMBER NOMENCLATURE QUANTITY UI™

*This routire will make the needed data
USE IUQ
SELECT SZCONDARY
USE UNIT
JOIX TC TZMP1 FOE P.U:ID = S.0:1ID0 FIELD U: NAME,SN,u 1Y
USE TEMPI
SELZCT SECONDARY
USE ITEM
JOIN TO TEMP2 FOR P.SN = S.SN FIZLD U: NAME,SN,NM,QTY

up
0SE TENP2
L1151
*back to the called routine
ACCEPT"™ Do you want to return to called routire
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(y/n) 2™ TO CONT

“Y"

IF ! (CONT)
STORE F TO RET

ELSE
STOEE T
ENDIF
*to release printer
SET PRINT OFF
ENDDO
USE
ERASE
RELEASE ALL
RETURN

)
o
23]
tat
3

AEEKFLERBIEFX K ALRLKX BYASSET . PRG 126 /84 sk ko k otk & & dokk o ok ok
*AUTEQOR:W.L.SONG

*purpose:Tanis will [produce report which inciule ASSET of

each item by unit.

*CALLED BY: REPORT.PRG 4
#PROGRA¥S CALL: 8
*LOCAL VARIABLE:MORE,TEMP1,TEMP2,ATCY,PRINTER,ANSKES
*FILES USED:UNIT.DBF, IUQ.DBF, ITEM.DBF -
SET TALK OFF ”3
*set the loop )
STOEE T TO JOKRE
DO WHILEL MORZ

* set up print
ACCEPT"Do you want to print(y/n)?" 70 PRIJTER 'i
IFr !{PRINTER) ="»

SET PRINT CN
ENDIF
ERASE

ndhand

o

* make heading

?
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2n ASSET STATUS OF ITEMAS BY BATTALION"

R A P 2 S Tt T -+

)

?UUNIT NOMENCLATURE QUANTITY UNIT-PRICE SUE-TCTAL™

*next routine produce neceassary colua and make total frrice
USE I0Q
SELECT SECONDARY
JSE UNIT
JOIN TO TEMP1 FOR P.U:ID = S.U:ID FIELD U:NAAE,SN,QTY
USE TEMP1 ¢
SELECT SECONDARY
USE ITEM
JOIN TC TEMP2 FOR P.SN = 5.SM FIELD U:NAME,SN,NM,QTY,UP
USE TEUP2
STORE 0 TC ATOT
DO WHILE .NOT. EOF
? U: NAME,NN,QTY,UP,CTY*UP
STORE ATOT+CTY*UP TO ATOT
SKIP
ENDDO
2"THE TCTAL ASSET ISi;=~—————=———meceececceccaac——a——- >V ,ATOT
*query for continuing this rerort again or not
ACCEPTI"Do you want to make again (y/n)?" TO ANSWZER
IF ! (ANSWER) = "yn
STGRE T TO MORE
g2LSE
STORE F TO MORE
ENDIF
*to release printer
SET ERINT OFF
ENDDO
*the end of progran
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USE

ERASE
RELEASE ALL
RETURN

Ekxk kR Rk kkk Rk TOTQTY. PRG  12/8/84 %ok dkkodok f ok ook ok Kook dek
*AUTHOR:W.D.SONG
*PURPOSE: This program will provide a report to user the
* total quantityon hand of each iten.
*#*CALLED BY: REPORT.PRG
*PROGRAMS CALL:
*LOCAL VARIABLE:MORE,PRINTER,ANSWER
*FILES USED:ITEM.DBF
SET TALK OFT
*set loop
STGRE T TO MORE
DO WHILE HORE
* to make print
ACCEPT "Do you want to print out(y/n)?" TO PRINTER
IF ! (PRINTER) = "yv©
SET PRINT ON
INDIF
* clean the screen
ERASE
*to make heading

2n THEE STATUS OF QUANTITY ON HAND BY EACH ITEAM®

[V )

?

?" STOCK-NJMBER NOMENCLATURE UNIT-PRICE QUANTITIM

*rroduce each data list by item which indexed by stock
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*¥number
USE ITEM
INDEX ON SN TO ITEMSN
USE ITEM INDEX ITEMSN *
1LIST SN,NH,UP,QTICH
*to return to the called routine
ACCEPT "Do you want again(y/mn)2?" TO ANSHER
IF ! (ANSWER) = "y’
STORE T TO MCEE
ELSE
STORE F TO MORE
ENDIF
*to release the printer
SET ERINT OFT
ENDDO
*the end of progran
USE
ZRASE
RELEASE
KETUEN

Ekk KRk Rk ERRE kR KR AKX XXk QUERY . PRG 12/8/ 8l ik k& ok & hk ¥k
#*AUTHOR: B.Y.LEE

*PUREOSE: provide the status of each file and reguested

* by user.

#*CALLED BY: MAIN.PRG

*PROGRAMS CALL: MINQTY.PRG

#*LOCAL VARIABLES :MOKE, ANSWER,QMENU

*FILES USED:ALL FILES

SET TALK OFF

*Set up a ioop for the user to select gquery which the user

wante.
STORE 7 TO MORE
DO WHILE YORE

2 ."1'-'-'
o gty te e

L .
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ERASE
2 2,2
TEXT
This is quiry menu which prepared for you in this
systeuns.
0 gquit
1 item list (stock-number, nomencleture, unit-issue,
unit-price,order-shipping-time, gquantity-on-hand,
supplier-id)

2 unit{(unitpame, phone, address, city, zip)

3 supplier (country, company, location, phone)

4 fund(source of fund)

5 stock-tablelreyuest~objective, safety-level,
reorder-point)

6 gquantity of item by each unit

7 +the item list which on hand gquantity is less
than reorder point
ENDTEXT
ACCEPT " Enter the selection here !:" TO QMENU

*Execute the selected query case function.

ERASE
DO CASE
CASE QMEND = "Q©
USE
ERASE
RELEASE AlL
RETURN
CASE QUENU = "n
USE ITEHN
LIST
CASE Q{ENU = n2n
USE UNIT R
LIST

CASE CAZNU = m3n
USE SUPPLIER

" . rl.l"""l
DI AP OP W & B I I




......

LIST
CASE QMENU = "un
USE FUND
LIST
CASE QMEND = "5n
USE STOCKTABLE
LIST
CASE QMENT = "“en
OSE IUQ
LIST
CASE CHEND = n7®
DO MINQTY
OTEERWISE
?"please check the selected number!"
ENDCASE
* to continue or not?
ACCEPT'"Do you want to another query (y/n)?" TO ANSWER
IF ! (ANSWER) = "iIn
STOKE T TO MCRE
E1ISE
STORZ F TO MORE
ENDIF
ENDDO
USE
ERASE
RELEASE ALl
RETURN

EEERIRARKRRRX R RXRXRYINQT Y. PRG 12/7 /80 skt x koo e ok ook o okt ke
*AUTHOE:W.D.SONG

*PURPOSE: This program will produce the list of item which
* on hand yuantity is less than reorder poirnt.
#*CALLED BY: QUERY.PRG

*PRCGRANS CALL: none
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*LOCAL VARIABLE: WHEN,TEMP1,TEMP2,ANSWER,PRINTER
*FILES USED: IUQ.DBF, STOCKTABLE.DBF, ITEM.DBF
SET TALK OFF
*set up loop
STCRE T TO WHEN
DO WHILE WHEN
*set printer
ACCEPT "Do you want to print out(y/n) ?" TO PRINTER
IF !'(PRINTER) = "yn
SET PRINT ON
ENDIF
*set the routine to find answer
USE 1IU0Q
SELECT SECONDARY
USE STOCKTABLE
JOIN TO TEMP1 FOR P.SN

S.SN FIELD 2.3N,0:ID, QTY,
RDRPNT N

USE TZME1

SELECT Z=ECOIDARY

USE ITEM

JOIN TO TEMP2 FOR P.SN

S.SN FIELD P.SN,NM,U:ID,QTY,

RDRPNT

USE TEMP2

sort on stock number

INDEX ON SN TO TEMP2SN

USE TEME2 INDEX TEME2SN

DO WHILE .NOT. EOF
DISFLAY SN,NM,U:ID,QTY,RDRPNT FOR QTY < VAL (RDRPNT)
SKIP

ENDDGC

*to return after query

ACCEEFT"Do you want to returr to called routine(y/mn)?"
TO ANSWHER
IF ! {ANSWER) = wnyn
STORE F IO WHEN
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ELSE g lj
STOPE T TO WHEN

INDIF

ENDDO ]
USE o
ERASE ]
RELEASE -
RETURN {

Sk kkRhkxkiokkkkkekkkxkJELP, PRG 12/7/84 ®kkdiokkkkx kxkk xkk k¥

*AUTHOR: W.D.SONG
*PJRPOSE: This program will provide to user needed

* information to use tkismore effectively.
*CALLED BY:ALL THE PROGRANMS

*to clear screen

ERASE

?

?

?

?

?

n Please ask to : Maj. H.Y. LEE"
n Maj. W.D. SONG®
?

?

?

?

n Press any key to continue!" f

L1V ]

SET CONSCLE OFF

VAIT

SET CONSCLE ON

ook ok ko dok ko Kok Rk ok ok ook ook kokok kR R R Rk Kk ok ok K K Kok ok kK kK

'
A
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REPORT

STATUS OF ITE!M QUANTITY

EBITEITREFIRASCIIIRAIAIS=SD

UNIT STOCK=LUMBER NOMEUCLATURE QUANTITY UNIT=-ISSUE
Juvul 150RD 144450749123450 MLOALRIFLE LlobbdovL 111.22
YUUU2  2¢0RD 123450789125456 M16ALRIFLE 19540JJ 111.22
Juudl 1SORD 123456789234507 1W5M=HOTOR 130 2222.399
30U04 20SRD 123456789234507 185M=-MOTOR 8y 2222.39
FIVSIIL S5TANM 123450789450 7b9 M1oAMMUNITION 777777 2J5.066
d03u6  55AMIt 123456789507891 1USMAMMUNITION lovuud dJ.4u
JJIUJ7  LIQTR 12345567897389123 COt:BAT=-sSHOSL 23U¢ 555.08
gUdP8  15QTR 123456789789123 COMBAT-~SIHOSE 2909 555.38
UYOUU9  1LIUTR 123450789912345 MO-=GAS 93J:'00V 0.0
0OY1Y  15QTR 1234507#9912345 MO-GAS 86438JY 224.303
Do you want to return to called routine(y/nj)?:Y
Al .
ASSLT STATUS OF ITEMS BY BATTALION
=2==== == == XEITN
UNIT NOMEUNCLATURE QUANTITY UNIT-PRICE SUB-TOTAL
LSORD MI1GALRIFLE lbuvuuo 111.22 1853u03592.5J T
200RD M18ALRIFLE 195¢uud 111.22 2168730393.JV r
150RD 145M=110TOR lov 2222.49 2223000 Y
2U0ORD 105M=-14OTOR <1V 2222.00 177706d.3d ’
- SLAM!M MLIOCAMMUNITION 7777177 245.00 159957017.80
55AMM 1ISMAIMUNITION 16000W dd.4d 04 G4JUd . JJ
. 1L1QTR COMBAT-5HOSC 2800 $55.48 1550464 . v 1
15C( TR COMBAT-SHCSC 290V 555.4848 1612052.3W
11QTR MO-GAS PISIVISISIY) 22V.00 198Ul liude . JuY b
15QTR MO-GAS 8648u0 220.J9 190250LUUd.JV

. THE TOTAL ASSET [S:==w== e e iacaoe >

960491040, 30
Do you want to make again{y/n}?:N

(]
e
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QUERY EXAMPLES g oy

o

These are major menu for the logistic datubase system. And allows you
to add,delete, update, query, report, and help. Please cnoose s number
for the function which you want to perform,

quit the operation.

add new i1tem oOor any data.
delete any data.

update for transaction dJddata.
query some lnformatcion.
prouuce periodic reports.

need help.

Pleuse enter the selected numbuer here 4

oVnb LR

This 18 qulry menu which prepared for you in this systens.
¥ quit
1l 1ten lisc(stock=-numbzar, nonencleture, unlt=1ssuc¢,unit-price,
order-shipping-tlme, quantity-on-nand, supplier-1d)

2 unit(unitname, phone, aoddress, city, 21p)

3 supplier{country, company, location, pnone)

4 fundl{sourcue of fund)

5 stock-table(rejuest-objective, safety-level, reoraer-point)

6 quantity of item by eacn unit

7 the 1tem list which on hand gquantity 18 less than reoruer point
Enter tne selection here t::d ’
JilUlL  PULIG-SAl KOURLA PUNG-~SALl AMM-CO MA=-3AN 22-uu=2345
UQu02  DAE-VOO KOREA " DAE=-%UQ CORP. CHANG=WOU 55-33-78053
winhdy RMT U.3.A, REMINGTO DETROITE 28 i=444=-77177
YUud4 DALC-UHA KOREA DAE-WHA CORP. CAE~JESH 14-77-74dv
JUJUS  KYULC-I4 KOREA KYUtig=Li ENCRGE IH-CHUN 23-4353-3u7

fo you want to dnotner queryl({y/n)l:Y

This 1s quiry mefiv which prepared for you in this systuems.

J quit

L 1tem list{stock-number, nonencletule, unlt=-1ssuw,unlt=price,

order-shipping-time, guantity-on-hand, suppliec-1dj

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

3 supplier{country, company, location, phone)

4 fund(source of tfund})

5 stuck-tublelregquest-objective, safety-level, reorder-polnt)

6 quuntity of i1tem by each unit

7 tne dtem list which on hand guantity 1s less than reorder point
Enter the selection here 1;:7
Do yuu want to print out(y/n)?:Y

YUUUS 123456789450 789 MLOAMILHITION 5274 777777 1200009
JUOB6 123450789507891 LUSHAMHUNITION 5074 12345 120099
Do you want to return to Called routinel(y/n)2:Y

DU you want to another quueryiy/n)l:N
Do you wsant another menu (yy/ni? i
e 24D RO dgase (I b

R
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