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L IN TODUCTON

The inbou " Of penmmul m pnmt on the n oaization has
inread aprec in ret y Much of this inma can be attributed to the
growing Complxity of human resource mana-geet and the issues related to it. In the
Republic of Kore(R.O.K), in order to strengthen the capability of combat under the
EIed national defense expenditure, it is imperative that personnel management be
performed very efliciently. To achieve this goal, the high level managers of the military
very often need a variety of data relevant to each person. Therefore, a modern
database managemet system is needed for the LOK military personnel management
system

The database manageomnt systems now in use permit greater flexibility in
nutig infrmation requements, fater response times, and easier user access to
stored data, then earlier software systems. These benefits are achieved at the expense of
larger capital and manpower investments, greater system complexity, lower processing
eflciency, and long pay off periods. The value of such systems can not be determined
strictly on money, but also by the increase in the number of applications processed for
noncmpute orieted users. Perhaps the nmost exciting development to occur from the
introdutio of such systems is the wide availability of eas to use query type
lwhich permit nonprogrammers to create, update, maintain, and extract
information fom thew own fies.

In database development, it should be possible to query the database to satisfy
the user's requirements using application programs or the Database Management
System(DBMS) itself. Because there are many types of data structures, models, designs
etc., we should select one which depends on the problem or situation. The normal
form concepts of relational database models will be applied to develop a database for
the Korean military personnel management. Most experts agree that the relational
data model supports data independence better than other models.

This thesis will focus on a database design applying a Relational Model to R.O.K
Army and Air Force personnel management. The actual sample data of R.O.K Army
personnel will be used for implementing the sample program using dBASE III +. In
Chapter II, Background, we will address personnel management and give a general

13



emdIw of a dtabae system In Chapter 11I, general concept of the Relational
baid wE be discussed and in Chapter IV, data base design problems will be discussed
k dsul hortcay In Chapter V, practical system analysis and relational database
dulga for Koar ea Army personnel maaemn system will be discussed. In Chapter
VI, we wil discuss and show example for data base implementation and in Chapter
V11, processing procedure to access the sample program in Appendix A will be shown.

In Chapter Vill, conclusions will be drawn and recommendations for implementation
wil be offwsed

14



IL BACKGROUND

A. PRONNEL MANAGEMENT
L. Bu =I

To meet organizational objectives it is necessary to continually acquire human.

resources; integrate employees into the organization; -develop employee potential;. and
maintain the work force. Personnel management is an integral part of the.broader field
of managment Management has been defined as the process of accomplishing
objectives through the efforts of other people within an organization. Thus, we can

say that the role of personnel is critical for managing in general. [Ret. 1: p.17]
In any military hierarchy there are many levels of command and control. Each level

has its own duties and needs adequate number of people with- respect to knowledge,
capabilt, rank, skill etc

2 obwectte.
Objectiver are the starting point of the management -process. They give the

organization and' its people a purpose and direction. Objectives serve to guide

managers and employees in their efforts. The managers commonly perform these

fbnctins:

(I) P determining strategies and programs to help accomplish established

(2) iankng-out ntg and assigning activities, staffing the organization, and
g a o tocarry out activities.

(3) Directsng - encouraging human efforts and stimulating accomplishment of
objcMtivs

(4) Controlling - measpiring accom lisbments, comparing results with planned
objectives, determining causes of deviations, and taki7ng necessary corrective
action.

3. Koren Army and Air Force personnel management
The Republic of Korea's(R.O.K) Army and Air Force uses the general staff

model which includes Personnel, Intelligence, Operations and Training, and
Logistics(Gl-G4). The R.O.K government spends a large percentage of the total
government budget for national defense and the Department of National Defense

spends a significant portion of the national defense expenditures for personnel.
Personnel managers need data about the individual personnel capability and

group- personnel capability to analyze, to investigate, to plan, and to apply this data for

I5



"mir mi.hoq dom. lts n mation about group personnel power can be derived by a
ceb- d" of ladividud persoun powe. It is importan to inc individual and
group personne power in the personnel managm1t field so that the right people

m m into the right, jobs at the right times and under the right circumstances.
[R. 2: p.73]

In the military, information about individual personnel power can be derived
from .f mctions involving procurement, education and training, assignment, treatment,
promotion and retirement. In order to reduce the national defense expenditure and
increase the war making capability, the Korean military needs a computerized
management information system personnel management. Therefore, some important
functions of the Army and Air Force's Department of Personnel Management and
other essential information are analyzed as system requirements. Information
management by computer is -very important for fast and accurate personnel

management in the Korean military.

B. DATA VERSUS INFORMATION
Data and information are meant to have two distinct meanings. Data may best

be thought of as representing objective, external realities such as a flash of lightning in
the sky, the expression on an employee's face, or the number of widgets produced per
day on the production line. Viewed in this way, data becomes pure fact. Data is
knowledge for the sake of knowledge. When captured and stored, data is merely a
record of these specific characteristics and events which can be reliably observed and
which have sufficient impact to be taken note of.

On the other hand, the term 'information" may be restricted to mean interpreted
data. Information should be thought of as the statement of the relationship of any
given characteristic or event to specific goals and purposes. It is what is used to

control progress toward these goals and objectives. The term 'information' will be
reserved to mean knowledge for the sake of purposeful action. These are the key
definitions:

r ta is qhe record 9f any reliably observable characteristic or event in nature.
o tton is the descri tiogo r the relationshi of any such characteristic or

event to human goals any,/or business purposes [Ref. 3: p.'124].

Figure 2.1 shows this relationship.

16
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Figure 2.1 Data versus Information.

C. GENERAL OVERVIEW OF A DATABASE SYSTEM

The theory of data management predates computers. Early attempts at
putting the theory into practice with rudimentary equipment were made in the 1940s
and early 1950s- Computers were applied to the management of data in late 1950s and
early 1960s. These computers were able to process data more quickly and in greater
quantities than,. ever before, but the management of data (storage, manipulation and

retrieval) was still quite unsophisticated. The architecture of computers at that time
facilitated sequential processing of lr volumes of data or massive computations
made on small amount of data, one job at a time. In the middle 1960s, computer
architecture was radically changed. A quantum increase in the size of computer
memory and the introduction of operating systems made it possible for computers to
do more than one job concurrently. This kind of processing called multi-programming,

has continued right up to the present.

Concurrent with multi-programming came the capacity to do what is called
on-line* or single transaction processing. Rather than process large volumes of data

sequentially, it has become economically feasible to access specific information from
computer stored files within seconds. In the late 1960s, more sophisticated methods of
storing and retrieving data were incorporated into computer software (programs).
These programs were the first data base management systems. The idea was just a
little ahead of its time. Although computer memories had grown in size from

thousands of positions to hundreds of thousands, they were not quite up to the task.

17



Howver, In dih earty and middle 1970, computer memory capacities were such that
millions of characters could be stored in them. and storage technology had increased

fth potmtial size even fArther. This increase has made possible the implementation of
data mangment software. Since it has become technologically possible (and is at

least approaching conomic feasibility), the concept of data management is now

emerging in the business community. Technological advances are making it possible to

store data in a way that is radically different from most of the contemporary methods

now in use. This new technology is manifesting itself in both hardware and software.

Hardware technology is allowing for large amounts of data (billions of characters) to

be stored on-line. Software technology is supplying the mechanisms for the storing,

updating and retrieving of that data.

The mechanisms for manipulating and retrieving data (converting data to

information) are known as Data Base Management Systems(DBMS). There are a

number of software packages that provide these mechanisms. [Ref. 4: p. I I]

2. Data bas system deflnitions

Data base terminology and data base theory will be briefly presented in this

section. To facilitate this discussion, it is necessary to set some common definitions.

They are.
(!) Data is a group of non-rando% sybols that re esqnt quantities, actions

tings, facts concets or instructions in a way suitab e ior communication and
processj numans or Sscp6ines, 0r ' data that has been
processed npresented, as Jescntet d in Alm"ts chapter.

(2) A record is a group of related data items.

(3) A file (data set) is a collection of related records. A database is a collection ofies. 1icag related 'n such a way as to improve access to the data andinmereundancy o data.

(4) A data base managemlent system is a set of programs that function t9 create
and update the dada base, retrieve data and generate reports from the data
base. A conceptual modelldata model) is a representation of the information
content of the data base. Figure 2.2 shows the composition of data base.

3. What Is DBMS?

In simple terms, it is a computer software system that provides control,

retrieval and storage of data contained in one or a combination of data files that are

tied together by the DBMS and are more commonly referred to as a data base.

Provided by the computer manufacturer or an independent software house, the

software package is adaptable to all application systems. But DBMS can be truly

understood by contrasting it with traditional practices.

The ordinary systems development approach has been to organize data into

18
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NMI TZELID
INADIC)

Mar Smithj conkposed of
alphanumeric
characters

_________EMPLOYEE ______ RECORDr I (L'IPWYEE)
Naea. 551' Salaery composed of

___________I. 56731127NAM'E. SSN arnd

IPAYROLL FILE
[___________(PAYROLL)

sWame SSN Salary composed of
Smi6ha1 individual

!4ary Smt 567891127 26397 E1IPLOYEE

Jo.' Baker 089025E~m recrd

Zve woo 1 763430021 2800
Al Sha 1 66 47911 21S

DATABASE
PESHE IPERSONNEL)
DAABS composed of

PE~iplogically=I)ATrelated file&

Figure 2.2 Composition of database .

individual riles, with the typical business data processing center developing around the

computerization of separate applications such as payroll, inventory, and accounts

receivable. What happens, however, is that the computer data rles necessary to

support these applications are fixed in their structure with preset formats frozen into

the computer programs. The result has been that when a range of data values has

grown to the point where, let us say, one more digit position is required, there may be

t ~~oberstone,~ 19~DaaDcw~ their role in information

resource managem~ent, 11laa stgraduat Sco~~war 4
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no avdbb pkpsym spais W. the Mel record. The entire computerized data record
MM Uma edor be agended or redesgned, and this new desig in turn leads to
rulmeed dhuo*= ia al coapeaw peograms that usn these computer data files..

__ldo'

Figure 2.3 Example of File Processing Systems(pre-dlatabase) 2.

James Martin, a well known author in the data base field, defined a data base
as

a collection or inteffelateol datajtored together wi hout unnecessary iredundancy
to serve multiple aplicatioqs. -1 he data are sto~ so that they are independeft

Ify.A c9mion an colitrolle aprch is used in
n ew ta an~ modi&'?iz and retnfvinf existing d~~tedt r
f~ucyrd oas to provide a rourdto or uture application development.

Figure 2.3 and Figure 2.4 show the characteristics of database processing system.

2Kroenke, David M., Dalabase Processing: FudmnasDeiIpletto,

Science Research AssociatesI C .93, p.2 wdannasDegimeenao,
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Tbi arW dcm larly demands an eirmntthat is quite dilferent and
6irw OWflibt ad expndbily inheret features in a data base management
systm Specifllgy, DBMS possesss the following ctirhe- izc

(1) tahaeabbt. hag the structurmgof dat bases and control of the
etap~c~ ons mamong ~mapy mni

in ta doi or appjacations that use the saume dta bases c~ug
progrms mst hve tile .abihty to use commonly avaiable data. 111ovision is

We~IforE mador Epultinle uses of' thV jame qata, but control is exercised
over access an over interlaces between independent programs.

Ij 044u",

Figure 2.4 Example of Data Base Processing System3.

(2) Data ikidepend ce. A seemingly trivial application design changg or database
expopsion caneave pn undesirabfe cost inmpact. pience, it is important to
avoAdeendence of computer prgams on a fixed physical data base.
D t S .Srynts the 44dition jnd deleion of the data base, data fields or data
rcrds ithout modifying existing computer programs.

(3) Control of data redundancy. jroliferation of similar data as more and more
datq bases are interated. While not eliminatinA all yedundancy, DBMS

voids much o hsby structurin compion data Reeds is terms of so-called
l'ogical data rela tionships that avoiA duplicate data values.

SiKA ienke, David 4., Data ase frocessing: Fudamentals, Design, Implementation,

eesearch Associates 1 8.. 19 3, p.4
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(4) Ol .n uqPa .and uely. In a mnpny 4sers tha
I- over Inte 0 ta Iasq throu: i~i~ l3O .or tm~at qu~m vl( I-data, .leampidn tinil

S- .orto int aa.tem a
mamt =an aun 0w or t( .and data. l;tas~umy mut lo.y.ple t 9 au B.-strtyuret,.egp g

mata .sib to data mud c timlon-o[ t s It. o jb in, otp, t~ne
Monty~4 COf- eUMW)Tua ano66a e seap y.t fouser. n rls for

wll.s Of.+rs .must be speR~i." d and provision made for on-
pro as well as o-promise storage for back up purposes.

Database technology allows an organization's data to be processed as an

integmted whole. It reduces artificiality imposed by separate files for separate

applications and permits users to access data more naturally. Data integration offers

several important advantages:

' More information from the same amount of data

• New reports and one-a-kind requests more easily implemented

* Elimination of data duplication

* Program/Data independence

0 Better data management
* Affordablesophisticated programming

0 Representation of record relationships

On the other hand, database processing has a few disadvantages:

* Expensive database management system
• Higher operating cost
" Complexity

• Recovery is more difficult

* Increased vulnerability to failure

5. Levels of abstraction in a DBMS

A fairly standard viewpoint regarding levels of abstraction is shown in Figure

2.5. [Ref. 6: p.31 There we see a single database, which may be one of many databases

using the same DBMS software, at three different levels of abstraction. The

conceptual database is an abstract representation of the physical database (or,

equivalently, we may say the physical database is an implementation of the conceptual

database), and the views are each abstraction of portions of the conceptual database.

The difference in the level of abstraction between views and the conceptual database is

generally not great.

The term scheme is used to refer to plans, so we talk of a conceptual scheme

as the plan for the conceptual database, and we call the physical database plan a

-physical scheme. The plan for a view is often referred to simply as a subscheme.
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Figure 2.5 Levels of Abstraction in A Database System4.

As we have said, the conceptual scheme is an abstraction of the real world

pertinent to an. organization like enterprise. A DBMS provides a data dfinition

language to specify the conceptual scheme and, most likely, some of the details

regarding the implementation of the conceptual scheme by the physical scheme. Tile

data definition language is a high-level language, enabling one to describe the'

conceptual scheme in terms of a 'data model".

b. Vews

A view or subscheme is an abstract model of a portion of the conceptual

database or conceptual scheme. For example, an airline may provide a computerized

reservation service, consisting of data and a collection of programs that deal with

flights and passengers. These programs, and the people who use them, do not need to

know about personnel files or the assignment of pilots to flights. The dispatcher may

need to know about flights, aircraft, and aspects of the personnel fles (e.g., which

pilots are qualified to fly a 747), but does not need to know about personnel salaries or

the passengers booked on a flight.

I 4UUmnan, JefTery D., Principles of database system, Computer Science Press INC.,
19,p.3
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c. i,,,Apskid dme
At the lowet evd of abstraction with which we deal, there is a physical

aab,. The pby* database resides pemanently on secondary storage devices,
such as disks and tapes. We may view the physical database itself at several levels of
ab rang frout that of records and files in a programming language such as
PL/I, perhaps through the level of logical records, as supported by the operating
yum. underlying the DBMS, down to the level of bits and physical addresses on

storage devices.
6. The obetisof database system anizations

A database system should be the repository of the data needed for an
organization's data processing. That data should be accurate, private, and protected
from damage. The system should be designed so that diverse applications with
difterent data/information requirements can employ the data. Different end-users have
different views of data which should be derived from a common overall data structure.
In order to achieve these user requirements and others, the following objectives are
considered by database system designers. [Ref. 7: p.341

(I) TE FOUNDATION OF FUTURE APPLICATION
as~te ra] s 1 :hould make application development easier, cheaper,ast',ana more ne-noie.

(2) THE DATA CAN HAVE MULTIPLE USES. Different users who perceive
the same data diferently can employ them i different ways.

(3) CL . .Users can easily determine and understand what data areavilaTleto them

(4) ESE OF tUSE. U to data in a simple fashion.Complexity is hidden rom thueso e tBMS .

(5) FLEXIBLE USAGE. The data can be used or searched in several ways withdaerent access paths.
(6) CHANGE IS EASY. The database can ow and change without interfering

with established procedures tbr using the ta.

(7) LOW COST. The cost of storiog and using data, and the cost of making
changes, must be as small as pososile.

(8) LES$ DATA PROLIFERATION. New application needs may be met with
exzqung tata rater than creatipg new fifes, thus avoiding the excessive
prohieraton in today's tape libraries.

(9) PERFO.rtANCE. Data requests can be satisfied with speed suitable to theusage ote ata.

(10) PRIVACY. Unauthorized ac ess to the datawill be prevented. The same
data should be restricted in different ways from dillerent uses.

(11) AVAILABILITY. Data should be available to users at the time when they
need them.
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(12) RELIABILITY. Anost all.ip ormation/'data for prsonnel management is
very important to tote mnclviduat ersonrlel (e.g.i orp rom9ton. [or new
tstgnment, etc.). ana group personne.. The information which is derived from
abase processing must e very reliable.

D.. DATABASE MODEL

A data model is a collection of data structures together with a collection of
operations that manipulate the data structures for the purpose of storing, querying, or

processing the structure contents. A data model may also include the integrity

constraints defined over the data structures, or it may include access control facilities
of mechanisms for defining various external user views of the database. Some data
models provide physical storage structures and physical access methods as part of the
data model, but usually a data model is limited to the data structures and operations
that are available to an end user and may be accessed from an application program.
There are two reasons for studying database models. First, they are an important

database design tool. Database models can be used for both logical and physical
database design - much as flow charts or pseudocode are used for program design.

Second, database models are used to categorize DBMS products. In this section, we
will discuss the components of a database model and survey six important models.

1. Component of database model

Database models have two major components. The Data Definition
Language (DDL) is a vocabulary for defining the structure of the database. The DDL
must include terms for defining records, fields, keys, and relationships. In addition the

DDL should provide a facility for expressing database constraints. Data Manipulation
Language (DML) is the second component of a database model. The DML is a
vocabulary for describing the processing of the database. Facilities are needed to

retrieve and change database data. There are two types of DML, procedural DML
and nonprocedural DML. Procedural DML is a language for describing actions to be
performed on the database. Procedural DML obtains a described result by specifying
operations to be performed. For procedural DML, facilities are needed to define the
data to be operated on and to express the actions to be taken. Both data items and
relationships can be accessed or modified. Nonprocedural DML is a language for
describing the data that is wanted without describing how to obtain it.

2. Prominent database models.
Figure 2.6 portrays six common and useful database models. Models on the

left-hand side of this figure tend to be oriented to humans and human meaning,
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Y'the d mhaad side are more oriented toward machines and machine

HUMAN MACMIHi

bw-ntf Cotit. IlCODASYL DBMS.
OIe mom " lAltmlp 00ft O T SpreIlic

At4SI XI.FABC

Figure 2.6 Relationship of Six. Important Data Models.

a. Mdat data mdl

The relational database model is near the midpoint of the human/machine

continuum in Figure- 2.9, because it has both logical and physical characteristics. The

relational model is: logical in that data are represented in a format familiar to humans;

the relational model is unconcerned with how the data are represented in computer

files. On the other hand, this is more physical than SDM(semantic data model) or the

ER(entity relationship) model. Database that have been designed according to the

relational need not be transformed into some other format before implementation.

Thus the relational model can be used for both logical and physical database design. A

relation is simply a flat file. The rows of the relation are the file records. Rows are

sometimes called tuples of the relation. The field of the relation (in the columns) are

sometimes called the attributes of the relation. The significance of the relational model

is not that data are arranged in relations but that relationships are concerned to be

implied by data values. The principle advantage of carrying relationships in data is

flexibility. Relationships need not be predefined. [Ref. 7: p.1961

b. Semantic data model

The word semantic means meaning. The semantic data model provides a

vocabulary for expressing the meaning as well as the structure of database data. As
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suck, 5DM~ is useMb for flical database desig and documentation. SDM provides a
precise A mC o and cameacation madhin for database usem In particular, a

w user of a large and q database should find its SDM schema of use in
I what information is contained in the databas Also, SDM provides the.

basis for a variety of high level semantics-based user interfaces to a database. SDM
has been designed to satisfy a number or criteria that are not met by contemporary
database models. The chief advantage of SDM is that it provides a facility for
expressing meaning about the data in the database. Another advantage of SDM is
that it allows data to be described in context. Users see data from different
perspectives. They see it relative to their field of operation. SDM allows relative data
definition. A third advantage of SDM is that constraints on database data can be
defined. For example, if a given item is not changeable, SDM allows this fact to be
stated. With other data models, such constraints are not part of the schema
description and. are documented separately. SDM is like a pseudocode. But,instead of
describing the structure of programs as pseudocode does,SDM describes the structure
of data. Like pseudocode, SDM has certain structures and rules, and within those
sructures and rules, the designer has a good deal of latitude and flexibility.
[Ref. 7: p.1931

c. &nkty - Relti..shiw med
The entity- relationship model(E-R model) is primarily a logical database

model, although it has some aspects of a physical model as welL As its name implies,
the E-R model is explicit about relationship. Unlike SDM, in the E-R model both
entities and relationships are considered to be different constructs. Entities are
grouped into entity sets, and relationships are grouped into relationship sets. An
entity-relationship diagram is a graphical portrayal of entities and their relationships.
It is useful to summarize the information in a design. It supports the representation of

more general relationships. [Ref. 7: p.194]
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
during the late 1960s and is the oldest of the data models. The DBTG model is a

physical database model. There are constructs for defining physical characteristics of
data, for describing where data should be located, for instructing the DBMS regarding
what data structures to use for implementing record relationships, and other similar
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phhlld a istics A DBTG schema is the collection of all records and
r ionsh A subsema is a subset and reordering of records and relationships in
the cbma Unlike the relational model, relationships become fixed when they are
defined in the schema. Several reasons account for the lukewarm response that the
CODASYL model has received, including the fact that it has a decidedly COBOL
flavor to it. Finally,although most of the core concepts of the model are defimed and
agreed upon, there are many not-agreed-on variants of the core concepts. These
variants create confusion and lead to a dilemma. [Ref 7: p.19 71

e. DBMS-specik models

There are over one hundred different commercial DBMS products. The
DBMS are sometimes categorized in terms of their underlying data model. A DBMS is
considered a relational system if it conforms, in essence, to the relational data model.
Alternately, a DBMS is considered to be a CODASYL system if it conforms, in
essence, to the CODASYL DBTG data model. A third category of DBMS is other. If
a DBMS does not conform to one of the above two data models, then it has its own,
unique data model There are many systems that fall into the other category.

[Ref. 7: p.198]
f. ANSIX3ISPARC data model

The ANSI/X3/SPARC(American National Standards Institute / Committee
X3 / Standards Planning and Requirements (sub)-Committee) data model does support
a variety of different data models in Figure 2.6. This model is a model for DBMS
design rather than for database design. This have the external, conceptual, and
internal schema. [Ref 7: p.198]
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IlL RELATIONAL MODEL

K/: A. INTRODUCTION
A relation is a mathematical term for a two-dimensional table. It is characterised

by rows and columns, each entry there being a data item value. The reason for calling
this a relation rather than a matrix lies in the lack of homogeneity in its entries - the
entries are homogeneous in the columns but not in the rows. A relational data base
consists of such- relations, which can be stored on a physical device in a variety of
ways.

From the late 1960s a number of people toyed with the idea of constructing data
base with relations, as the basic building blocks. Most of these early systems were
restricted to relations with only two columns, and all of them were special-purpose
models incapable of meeting genefal data-processing requirements. In 1970 E.F. Codd
of IBM proposed a model for a generalied relational Data Base System chiefly to
provide data independence and data consistency, which are difficult to achieve in the
formatted Data Base Systems. The model was subsequently improved and expanded
by Codd and is now regarded by many as the future of al Data Base Systems.
Needless to say,. the term relational data base or relational model is nowadays generally
indentified with Codd's model alone.

A basic feature of the relational model is its simplicity. A relation is a table of
data and it may consist of only one row and one column, thus providing the simplest
possible data structure which can be used as the common denominator of all data
structures. It simplifies the design of the schema since there is only one logical data
structure-the relation-to consider, without having to worry about the construction of
the right data structures to represent complex data relationships. Furthermore the
relational model provides an unparalleled freedom to the application programer by
enabling him to access any data item value in the data base directly, the access
mechanism being associative or content addressable since a data item is accessed
directly by its value rather than by its relative position or by a pointer.

The concepts of the relational model are founded on mathematics, and all the
terms used are mathematical. This has the effect of scaring off most people who would
normally be interested in a data base.
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I this chaptr we shall keep the involvement with mathematics to a minimum.
Al concepts wil be defined in non-mathematical terms in a simplified manner,
silg in the process some of the mathematical rigour which is really unnecessary

for the. understanding of the model. we shall also give the data-processing equivalent

of the commonly used relational concepts.

D. BASIC CONCEPT

I. T mimolg

A relation is. simply a two-dimensional table that has several properties. First,

the entries in the table are single-valued; neither repeating groups nor arrays are

allowed. Second, the entries in any column are all- of the same kind. For example, one

column may contain person numbers, and another ages. Further, each column has a

unique name and the other of the columns is immaterial. Columns of a relation are

referred to as attributes. Finally, no two rows in the table are identical and the order

of the rows is insignificant. Figure 3.1 portrays a relation.

Nam* MSN Rank Age

Jaw B. ?ark 667423 Capt 30

Sam N. :lm 631242 MaJ 33

Young S. Jung 652310 Haj 34

Tae H. Choi 632258 Col 44

Figure 3.1 Korean Military Person Relation.

Each row of the relation is known as a tuple. If the relation has n columns or

n attributes is said to be of degree n. The relation in Figure 3.1 is of degree 4, and

each row is a 4-tuple.

Each attribute has a domain, which is the set of values that the attribute can

have. For example, the domain of the Rank attribute in Figure 3.1 is the three values,

Capt, Maj. and CoL The domain of the Age attribute is all positive integers less

thensay,100.
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A ldation of degree a has a domains, not an of' which need be unique. For
esme the relatim in Figure 3.2 has age and age of spouse attributes. The domains
of the two attributes are the samt, integers from I to .100. To differentiate between
attributes that have the ame domain, each is .givep a unique attribute name. The
attribute names for the relation in Fqpe 3.2 are Name, Position, .Spotise-name, Age,
Spouse-age, and Unit.

Name Position Sname AS. S_age Unit

Jae B. Park A Eun K. LEE 30 25 212SQ

Sam N. Kim B ki 0. Sin 33 28 117SQ

Lou S. Jung C Hye S. Lee 34 29 808SQ

a& H. Choi V Hyen J. Cho 44 42 512SQ

Figure 3.2 Korean Air Force Pilot Relation.

Figures 3.1 and 3.2 are examples, or occurences. The generalized format,
KOREAN MILITARY PERSON (Name, MSN, Rank, Age), is called the relation
structure, and is what most people mean when they use the term relation. If we add

constraints on allowable data values to the relation structure, we then have a relational
schema. (Ref. 7: pp243,2451

As mentioned earlier, a relation is a mathematical term used to define a
special kind of table. Each column is called a domain containing all the values of an
attribute, and each row a tuple. The word tuple is taken from the description of
groups, such as quintuple and sextuple. Thus a group of n elements is an n-tuple. In
a relation of n domains, each tuple, that is, each row, is an n-tuple. The number of
rows or tuples in a relation is its cardinality, and the number of columns is its degree.
The individual elements in a relation are attributes values. If we consider an m x n

relation ( m rows and n columns ), we have.
a relation of deqree n and cardinality m, that is,

a relation containing n domains and n tuples, each

tuple being an n-tuple.. There are m x n attribute
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vaLues. each tupl. having n coluas or n attribute

Valu.
A iMlon of dng 1 n cl led unary. depe 2 bihay, dsp. 3 tenary and

dopee n n.wy rdatio.. The araerists of a relation are as folows.
(1) All entries in a domain are of the same kind.
(2) Domains are assigned distinct names called attribute-names.

(3) The ordering of the domains is immaterial.

(4) Each tuple is distinct, that is, duplicate tuples are not allowed.

(5) The ordering of the tuples is immaterial [Ref. 8: p.132]

2. Attrbute anddoaina names

A domain ,unlike a tuple, can be duplicate. A domain name is the common

name for identical domains whereas an attribute name is the unique name for an

individual domain. Attribute names for identical domains are constructed from the
common domain name by attaching suitable prefixes to it. Consider, for instance, a

relation called HIERARCHY containing two identical domains - one for the superior

unit number and the other for subordinate unit number - both holding the same type

of inormation, that is,. unit number codes. If we assume a common domain name,
UNIT, then we can,. construct two attribute names, SUP-UNIT for the superior unit
num-ers, and SUB-UNIT for the subordinate unit numoers. Unit code, for instance, is
DIV for division, IRE for infantry regiment, ARE for artillery regiment, IBA for

infantry battalion, ABA for artillery battalion etc. Using QUANTITY as the attribute

name for the third domain which contains the numbers of a subordinate unit numbers

present in its superior unit number, we can represent the triplet as shown in Figure 3.3.
From the mathematical point of view, a domain can be simple or non simple,

a simple domain containing a single attribute and a nonsimple domain containing a

repeating group or a multiple of attributes. Therefore the name of a simple domain

can be identical with that of its attribute. A nonsimple domain can be broken down
into simple domains, giving each a unique attribute name as we have done in the

example above.
3. Keys and attiutas

A tuple is identified by its key, constructed from a combination of one or

more attributes so that no attribute there is redundant. A tuple can have more than

one possible key, each of which can uniquely identify the tuple. All these possible keys
are known as the candidate keys. One of these keys is arbitrarily selected to identify
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muza1r ( SU1jt31T SUI.t.URIT QUANTITY )

DIV 102 IRE 572 6

DV 104 ARZ 337 3

AR 337 ADA 325 5

' E 572 IDA 153 5

Figure 3.3 A Relation of Degree 3.

the tuple and this key is known as the primary key. For example, consider a tuple with

the following atributes -

Division Codeo, Reqient Code, Reqiment Commander No.,.

No. of people.
If we assume that every regiment- has its owrr separate commander, then this

tuple can be uniqt-ly identified either by Division Code + Regiment Code-, or

Division Code + Regiment Commander No. These then are two candidate keys, one
of which can be selected as the primary key. Since a key must not contain redundant

attributes, the Regimnt Code and Regiment Commander No. can not appear in the
same key, because the Regiment Commander No. implicitly defines Regiment Code.

If a tuple has attributes whose combination is the primary key in another

relation, then this combination is called a foreign key. For instance Division Code can

be a foreign key. An attribute that forms a part of a candidate key is a prime
attribute of the tuple. The other attributes are nonprime. In the example given above,

the Division Code, Regiment Co4e and Regiment Commander No. are prime

attributes, and the No. of people is a nonprime attribute.
4. Comparison with standard data-processing concepts

In data-processing terms we may approximate a relation to the occurrences of

a record type, a tuple to a record occurrence, and an attribute to a data item, a domain
being the collection of all values for a single data item. Degree is the number of" data

items in the record and cardinality is the total number of records in the record type. A
unary record relation is a record type consisting of a single data item; a binary relation

'is a record type of two data items; and so on.
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However, there are some differences between record types and relations in
third normal form, a record type being equivalent to an unnormalised relation where
repeating groups are permitted. Normalised form will be discussed in Chapter IV. The

ordering of the data items-that is, their relative positions-is fixed in a record.type and

cannot be altered, but the domains of a relations are independent of their relative

positions since they are addressed individually by their attribute names. In a relation,

the ordering of tuples is also- uuimportant because each of them is accessed directly,

but this is not generally true for the records of a record type, unless they are

specifically stored for direct retrieval. These access advantages follow directly from the

content-addressable accessing concept used in relations as mentioned earlier. Finally

by definition a relation can have a duplicate tuple, but there is no such conceptual

restriction on the existence of a duplicate record in a record type. These discussions

are summerized in Figures 3.4 and 3.5. [Ref. 8: p.1341

Relational Terms Data-processing Terms

Relation All the occurence of a recorde type

Tuple Record

Attribute Data item

Domain All the values of a data item

Degree Number of data items in the

record type

Cardinality Total number of records in the

record type

Figure 3.4 Equivalence of relational terms with data-processing concepts .

"Deen S. M., Fundamentals of Database Systems, p.134,1layden book company
INC.,Rochelle park, New Jersy 1973
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Item Relation Record type

Repeating group Not allowed in Allowed

normalised relations

Odering of Immaterial Important

domains or data

Items

Ordering of Immaterial Important

tuples or records

Duplicate tuple .Not Allowed. Immaterial

or record

Figure 3.5 Difference between relation and data-processing concepts6.

C. EXPRESSING RELATIONSHIPS WITH THE RELATIONAL MODEL

When we design a database, we may need to specify the logical relationships that

will exist among data base records. When we consider the user's requirement, we

should realize that there are three fundamental types of record relationships. These

types are: tree( or hierarchy ), simple network, and complex network.

Many relations which are based on those three types of record relationships will

be discussed in this section. First of all, each type of relationship is:

(1) Tree; or hierarchies. A tree is a collection of records and one-to-many
relationships among records. According to standard terminologj-, the records

dcaled nodes, and the relationship. between the records are ca led branches.
Thecnode at the top of the tree is called the root. Every node of a. tree has a
parent-the node immediately above it. Figure 3.6 shows a tree relationship.

(2) Simple Networks. A simple network is also a collection of records and one-
to-many relationships among records. In a simple network a record may
have more. than one parent, as long as the parents are diterent types of

6Deen S. M., undamentals o/ Database Systems, p.134,H-ayden book company

INC.,Rochele park, New Jersey 1973
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Tactical Fighter 4ing

lit Tactical Fighter SQ 2nd Tactical Fighter SQ ...

ilt pilot 2 .. pilot 10

Figure 3.6 Example of Tree Relationship.

records. Figure 3.7 shows a simple network relationship.
(3) Complex Networks. A complex network is also a collection of records and

relationships. The- relationships are many-to-many instead of' one-to-many.
Figure 3.8 shows Complex Network Relatibnship.

I. Tree or hierarchical relationships
The tree which is illustrated in Figure 3.6 can be modeled by constructing two

relations as in Figure 3.9.
Relation ML contains the Name, Mission, Location attributes, and relation

PILOT contains the Name and Pilot attributes. Name is primary key of the ML
relation, and Name and Pilot together are the primary key of the PILOT relation. This
relational representation is useful when we need a information about pilots who work
in specific wing or squadron.

2. Simple Network Relationships
Consider the undergraduate education/squadron/pilots relationship as it is

shown in Figure 3.7. As we mentioned earlier, Figure 3.7 represents a simple network
relationship. In Figure 3.10, the following relation structure will represent this
network:

EDUCATION ( School, Major, Grad-year )
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EDUCATION SQUADRON

ir Force 2nd Air Force Coleg. A, -B C

Academy Academy

PILOTS

Figure 3.7 Example of Simple Network Relationship.

PILOTS .1 2- 3 45

MILITARY X

TRAINING AGC ADISAC

COURSE

Figure 3.8 Example of Complex Network Relationship.

SQUADRON (Name, Num...pilot)
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Name Mission Location Name Pilot

. 1st AYD T Seoul 1st APB Jae.I Park

2rd ATB RW Pusan lit APB Jung S. Kim

3rd An ATW Taegu lst AFB Dong I. Oh

2nd AFB Kil D. Hong

* AFB:Air Force Base 2nd AFB Jung G. Lee

* TFW:Tactical Fighter Wing 3rd AFB Tae S. Jeong

* RYW:Rescue Flying Wing' 3rd AFB Kyo M. Kang

* ATW:Air Trasfortation Wing "

a. Mission- and Location b. PILOT relation

(ML,) relation

Figure 3.9 Relational Representation of Tree Relationship.

PILOT (Mil-servnum, Name, School, Major, Squadron

As it is shown in Figure 3.10, there are no special constructs to represent the

relationship.

Instead, relationships can be determined by pairing equal values of attributes.

These relations are very useful when we need some information about pilots who

graduate from a specific school and study specific subjects. For example, let's assume
that we want to know how many pilots work with Jae B. Park. To respond to this

query, we can find PILOT tuples for Jae B. Park. Next, we can find the number of

pilots from 333rd SQ tuple in the SQUADRON relation.

3. Complex Network Relationships
The relational model representation of a comr'!ex relationship is sinular to

that of simple network relationship. Figure 3.11 is based on Figure 3.8. A

straightfoward way of representing this structure is to define three relations: one ('or
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EDUCATION Relation

School MaJor Gyear

AF Academy Mechanical Eng. 1980

2nd AF Academy O.R 1977

Air College Management 1982

SQUADRON Relation

Name N pilo.t

(333rd SQ 10

505th SQ 5o

PILOT Relation

MSN Name School Major Squadron

61543 Jar Park AF Academy Mechanical Eng. 333rd SQ

65320 Gil Hong 2nd AF O.R 505th SQ

Academy

54252 Tae Lee Air College Management 270th SQ

Figure 3.10 Relational representation of Simple Network Relationships.

pilots, one for military training courses, and one for the relationship between pilots and

military training courses. This last relation is an intersection record. The following

relation structure will represent this network:

PILOTS ( Mil_serv_num, Name, Rank )
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(Cour-riaze, Year, Nun-student)
PXWTJTC (Mi 1..urv~jium, Cournaue

It is very easy. to find someone's career by using these relations. For example,
let's consider the question 'What kinds of military training courses has Capt.. Jae Park
taken so far?'. According to Figure 3.11, he took AGOC and CADT course.

MSN Nam*e Rank Cname Year No-.Student

61543 Jae Park Capt AGOC 83-7 50

65320 Gil Hong Capt ABC 82-5 60

54252 Tae Lee Col CADT 183-8 '70

ISP 84-3 80

PILOTS Relation ITC(military training -

course) Relation

MSN Cname

61543 AGOC

61543 CAPT

65320 CADT

65320 ISP

54252 ABC

54252 ISP

PILOTS..MTC Relation

Figure 3.11 Relational representation of Complex Network Relationship.
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To vAiptb dam in te database by the applais p erm we ad a
Dat Muipr t Laqu or DML- as for each boet lnpae The DML acts as
am hs o languag with the daabs Is umior Amacelom ar

* tos u a veemu ftam databM
0 to repment t to the appation prom
* to add ow records and relationships in the database
" to chang existing records and relationships in the database

* to remove existing records and relationships from the database

(Ref. 8: p.24
As it is discussed in Figure 3.11, understanding of representations of three

relationships are very important to get flexible and useful information in a personnel

managment system. Each relationship is useful for individual required characteristic

of query. An example is shown in Figure 3.11.

D. DATA MANIPULATION LANGUAGES

The-notation for expressing queriesis usually the most significant part of a data
manipulation language. The nonquery aspects of a relational data manipulation

language, or 'query language," are often straightfoward, being concerned with the

insertion, deletion and modification of the tuples. On the other hantd, queries, which in
the-most general case are arbitrary fimctions applied to relations, often use a rich, high

level language for their expression.

Query languages for the relational model break down into two broad classes:

(1) Algebraic languages, whpr queries are expressed by applying specialized
operators to relations,

(2) Predicate ca~v lcu an .Imases,.where quej sit
(2)~~~tl~ apc~~pect mus eideri set of tuples byspeuym apredicate me uples must asy.'e. o: p. 04)l

1. Relational algebra

Relational algebra operates one or more relations and produces a new relation
as the result. The operations are expressed in a system of notation and they can be

used to retrieve information from one or more relations or to update a tuple of a

relation. We shall describe here six operations of which the first three- union,

intersection and difference are traditional set operations; the other three - projection,
join and division - are less common. Relations can be manipulated using the

opertators +, ., etc., in high school algebra to achieve a desired result. Relation

algebra is hard to use, partly because it is procedural. That is, when using relational
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oara we um know not oly what we want, but also how to get it. In high school
Alu YU vhOA reprsen numbers, and operations ike +,, x, and/ operated on
inge qumnlsdeL For rdlationa algebra, however, the variables are relations, and the

opatioc~.n ipulate relations to form new relations. For example, the operation + (
or msion ) combines the tuples of one relation with the tuples of another relation.

[f. 7: p.2UM

The union of set A with set B, denoted as A U B, is the set of all objects

without repetition. We only apply the union operator to relations of the same number

of attribute, so all tuples in the result have the same number of attribute. Each

attribute should have same domain. This can be used to insert a new tuple to a

relation.
b. Lwersectiwa

The intersection of set a with set B, denoted as A fl B, is the set of all

objects belonging to both A and. B. So the intersection of two relations is a third

relation containing common tuples. Again, the relations must be union compatible.

This can be used to find a duplicate tuple between two relations.

c. Dif"rnce
The difference of set b fiom set a, denoted as A - B, is the set of all objects

belonging to A but not to B. That is, the difference of two relations is a third relation

containing tuples which occur in the first relation but not in the second. The relations

must be union compatible. This can be applied to delete a tuple. To amend a tuple,

we must first delete it with a difference operation and then insert the amended tuple by

a union operation.

d. Projection

Projection is the selection of one or more named domains from a relation in

a specified order, followed by the elimination of duplicate tuples from the resulting

relation. ( In fact in all operations used in relational algebra, duplicate tuples are

removed since they are not allowed in a relation.) That is, the result of the projection

is a new relation having the selected attributes. In other words, projection picks

columns out of a relation. Since the result of projection is a relation, and since

relations can not contain duplicate tuples, the redundant tuple is eliminated.

Projection can also be used to change the order of attributes in a relation. We shall

use the notation R [ ABC ] to denote the projection of domains A, B and C in that

order from relation R.
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The join operation is a combination of the product, and projection
operatn. The join of relation A with relation B produces a relation R that consists
of all the possible tuples obtained by concatenating each tuple of A with all tuples of B
that have the same value under the common domain. A tuple of an original relation is
excluded from the resultant relation if its value under the common domain is not

shared by a tuple of the other relation. The resultant relation contains all the domains
of both the original relations, the common domain appearing only once. Let's assume

there are two relations A ( SQUADRON PILOT ) and B ( PILOT MTC ) as given
below.

A(SQUADRON PILOT) B(PILOT MTC)

255SQ Jae B. Park Jae B. Park AGOC

303SQ Dong I. Lee Jae B. Park CADT

506SQ Jang K. Cho Jang K. Cho ISP

355SQ Jae S. Jeonq Hwan S. Lee ABC

Their join R is

R ( SQUADRON PILOT MTC )
255SQ Jae B. Park AGOC

255SQ Jae B. Park CADT

506SQ Jang K. Cho ISP

For operational convenience, in all subsequent join operations, we shall

assume the common domain to be the rightmost domain of the first relation and the

leftmost domain of the second relation as it is shown above; this can be ensured if
necessary by a suitable projection operation. Join in conjunction with the projection

operation provides a very useful tool for the manipulation of relations.
f Prodwt

The product of two relations ( 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.
The product is denoted A x B or A times B. [Ref. 7: p.257]

g. Division
We may divide a binary relation by a unary relation if the domain of the

unary relation is also a domain of the binary relation. The result of such a division is a
unary relation containing the uncommon domain of the binary relation is selected for
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*j!d- th as relaton. if its associated entries in the common domain contain all the
ve~u o~te diisordoman. onsider a binary relation DT and three unary relations

DT 0 IN) DI (P#) DJ (P#) DK(P#)

51 P1 P 1 P1

81 P2 P2 P2

Si P3 P3

SI P4
52 PI
S2 P3
S2 P4
S3 PI
S3 P2

Denoting division by/(slash) and the resultant relation by R. we have

DT/DIR( S#) DT/DJ=R( S#) DT/DK=R( S#)
Si S1 S1

S2 S3,

S3

For operational convenience in division, as in join, we shall assume the
rightmost (that is, the second) domain of the dividend as the common domain. All
algebraic operations will be evaluated from right to left giving precedent to projection

operation over join and division, the priority over projection being indicated by

ordinary brackets().
Relational algebra can be used for a procedural language. It is extremely

powerful and is device independent, since the queries are based on the values of the

data items rather than their positions. However, the construction of an algebraic

expression for a query is very tedious, even though the technique can quickly be learnt.

In addition, the nature of a query is not obvious from the algebraic expression unless it
is patiently worked out. These tend to increase the chances of errors in the queries.

Relational calculus is designed to improve this situation. [Ref 8: p. 150]
2. Relational calculus

Relational calculus is one of the strategies for manipulating relations. It is a

nonprocedural language for expressing what we want without expressing how to get it.

In relational algebra the user specifies the detailed procedures for extracting
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lsf'omaion, whereas in relational calculus the user defines what he wants, leaving the
systmm to work out the procedure required. The expression of a relational calculus has

two parts, a target list which consists of a list of the wanted elements separated by

commas, and a logical expression, called a predicate or qualification, which defines the

wanted elements in terms of the relations from which they are to be extracted. It is

written in the form
Target list : predicate

to be interpreted as: extract the elements in the target list such that ( or where) the

predicate is true. [Re. 8: p.152]
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IV. RIELATIONAL DATABASE DESIGN

A. IINtODUCTION
The combination of DBMS software, applications software, database

implementation, and operating system/hardware environment brought together to
provide information services for users is known as a database system. Although the
technology for DBMS, operating system, and applications programming is well
developed, little attention has- been given, to the effective use of these tolls with
alternative database structures. Thus, the major problem facing the database
administrator is not whether to use this technology, but how to use it effectively. This
problem can be summarized by a number of issues that arise through the life cycle of
an application:

(1) What are the user requirements, and how can they be expressed?
(2) How can these requirements be translated into an effective database structure?
(3) Whenshould, and how can, the database structure be adapted to new and/or

changing requirements?
The process of developing a database structure from user requirements is called

database design. Many practitioners have argued that they are at least two separate
steps in the database design process: the design of a logical database structure which is
processible by the DBMS and describes the user's view of the data, and then selection
of a physical structure that includes data representation or encoding, access methods,
and physical clustering of data. Other than the logical/physical delineation, however,
the verall structure of the design process has not been well defined, and even the
logical/physical boundary has been open to considerable dispute. We wish to avoid
this confusion by defining more concisely each step in the design process.

Database design is an intuitive and artistic process. There is no algorithm for it.
Typically, database design is an iterative process; during each iteration, the goal is to
get closer to an acceptable design. Thus a design will be developed and then reviewed.
Defects in the design will be identified, and the design will be redone. This process is
repeated until the development team and users can find no major defects. (
Unfortunately, this does not mean the design will work; it simply means no one can
think of any reason why it won't.)
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lh database is the brid between people and hardware. As mentioned eadlier,
tbe characteristics, of both people and hardware need to be considered. Consequently,
database design is divided into two phases: logical design, where the needs of peole
are specified, and physical design, where the logical design is mapped- into the
constraints of particular program and hardware products. Figure .4.1 illustrates the
flow of work in a typical database design project. User requirements are studied and a
logical database design is developed. Concurrently, the preliminary design of database
processing programs is produced. Next, the logical database and the preliminary
program designs are used to develop the physical database design and the detailed
program specifications. Finally, both of these are input to the implementation phase
of-the project.

This chapter will introduce theoretical logical, physical database. And then we
will discuss about relation database design in detail and hypothetical Korean Army or
Air Force's data will be used to show examples.

Practical sample application program is shown in Appendix A.
[Ref. 7: pp.177 ,1781

DESICN--------------------- '

HI I., ,~ l'ht ,3M-. I piw tak

I l}-tais narvll.."

I ,I
L--------- ---------.----

Figure 4.1 Database and Program Design Flow7.

7K(oenke, David 1M., Database rocessing: Fundmnentals, Design, Implementation,
Science Research Associates INC.,J3
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3B. LOGICAL DATABASE DESIGN
Concepual design deals rith information independent of any actual

implementation. It is the objective of conceptual design to represent information in a
form that is comprehensible to the user independent of system specifies, but
implementable on several systems.

1. Outputs of logical database design
A logical database design specifies the logical format of the database. The

records to be maintained, their contents, and relationships among those records are
specified. Industry uses various, terms for this design. It is sometimes called the
schema, the -conceptual schema, or the logical schema. We will use the term logical
schema because it is the schema developed during logical design.

a. Logical database recordi

To specify logical records, the designer must determine the level of detail of
the database model If the model is highly aggregated and generalized, there will be
few records. If model is detailed, there will be many records. The database designer
must examine the requirements to determine how coarse or how fine the database,
model should be; The contents of these records are specified during logical design.

Figure 4.2 shows an example of field description.
b. Logical database record relationship

The essence of database is the representation of record relationships. These
relationships are specified during logical design. The designer studies the application
environment, examines the requirements, and identifies necessary relationships.

Figure 4.3 shows possible relationships for several records in military

personnel management system's database. The arrows represent many-to-many
relationships between database records. Data structure diagrams are not the only tool
for expressing relationships. To sununarize, their content, constraints, and
relationships.

2. Inputs to logical database design
The inputs to logical database design are the system requirements and the

project plan. Requirements are determined by interviews with users, and that they are
approved by both users and management. The project plan describes the system
environment, the development plan, and constraints and limitations on the system
design.
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Field Description

PERSON Record

Rank Alphabetic, 25 character

MilitarySerice.Number Numeric, 15 decimal degit

Name Alphabetic, 25 characters.

Address Alphabetic, 70 characters

MILITARY CAREER Record

Military Service Number Numeric, 15 decimal degit

Unitname Alphabetic, 20 characters

Duty _name Alphabetic, 30 characters

Dutyrank Alphabetic, 25 characters

Date Format : YYMMDD

Figure 4.2 Sample field description for PERSON and MILITARY CAREER records.

The requirement will be expressed in the form of data flow diagrams, policy
statements, and the data dictionary. Having the requirements in this form will greatly
facilitate the logical design process. Contents of the data dictionary can be
transformed into the logical and user's views. Policy statements can be used to develop
the descriptions of logical database processing. The requirements can be used to verify
the completeness of the logical design. If the requirements are defined in narrative
style, they will need to be converted to a format that facilitates logical database design.

3. Procedures for logical database design
The major steps in the logical design process are described below.

(1) Identifl data to be stored. The data dictionary is processed and data that is
to be stored is identilied and segregated.
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PER-.5 PERSON

MLTR EDCAIO ILITARY CAREER

Figure 4.3 Data Structure Diagram.

(2 Cnolidate and qlarify dta names. One task is to ieniyson st
decide on standard nimes for synonyrps, and to record aliases. Synonyms are
two or more names 7or the same data item.

(3) Develop the logical.schen)a. The third step in the design processis to develop
the Iogica~ s.chema by deiming records and relationships. Records are defined
by determining the data items they will contain.

(4) Defige processin . The requirements are examined to detem-'ne how the
ase should manipulated to produce required results. .Te processing

defines .can be developed in several ways. One method i to describ-
transactions and data to be modified. Another method for describing
database processing is to develop structure charts of the programs that will
access the database. One method for developing such processing descriptions
is called transform analysis.

(5) Design review. The logical schenA and use.r views are exarined in ight of the
Ido E ep 1pt J~ 't'entilyreqnements an pgram descriptio S. tvery a eIpt nae e

onusions, unworable aspects, or the aws in te esig. e : p.8I

C. PHYSICAL DATABASE DESIGN
The second stage of database design . physical design - is a rtage 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 DBMS -

independent, the physical design is very much DBMS - dependent.

1. Outputs of physical database design
Specific constructs vary widely from one DBMS to another. At this point, we

can not be very detailed. In general, two major specifications are produced. First, the

physical specification of' the logical schema is defined. We will call this specification

the physical schema. This schema is transformation of' the logical schema into the data

modeling constructs available with the DBMS to be used. Second, user views are

derined.
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*PHYSICAL SCHEMA. The content of each record must be defined, and the
name and format of each field of each record spocified. Constraints from the logical
database design are transformed into criteria for field descriptions. Keys of database
records need to be identified, and overhead structures for supporting the keys defined.
For example, the designer may specify that a particular key is to be supported by an
inverted list. Record relationships are also defined in the physical design. Limitations
in the DBMS may necessitate that record relationships be changed from what the users

wanted. A many-to-many relationship may need to be changed to a simple network,

for example.

USER VIEWS. The second component of a physical database design is the

user views. Since most users will need to view only a portion of the database, the

logical design must specify which user groups will view which portions of the database.

User views are generally a subset of the schema. Records or relationships may

be omitted from a view, fields may be omitted or rearranged. Also, the names of
records, fields, or relationships may be changed. This flexibility allows uers to employ
terminology that is familiar and useful to them. [Ref 7: pp.188,1891

2. Inputs to logical I atabase

The inputs to the physical database design are the outputs of the logical

database design, the system requirements, and the preliminary design of programs.

3. Physical design steps

The physical design phase can also be categorized into distinct steps based on

groups of related design decisions. However, once again, the proper ordering of these

steps is open to conjecture, owing to the fairly strong dependencies between these

groups of design decisions. Practical experience has shown that neither the starting

point nor the order of steps can be definitely stated for a given design problem. On the

other hand, the physical design phase can be regarded as an iterative process of initial

design and refinement. Each of proposed steps needs to be performed several times,

but each succeeding analysis should be done more quickly because the procedure is

known and the number of unchanging performance variables should be increasing

between iterations. Typically, two or three passes through the substeps will result in

convergence to a solution. The relative importance of each step toward system

performance becomes obvious through experience and careful documentation of the

entire analysis.
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The following five steps include three that represent the major categories of
physical database structure design and two that involve constraints and program

desigL
STEP 1: STORED RECORD FORMAT DESIGN. Assuming that the

logical record structure has been defined, this process addresses the problem of
formatting stored data by analysis of the characteristics of data item types. distribution
of their values, and their usage by various applications. Decisions on redundancy of

data, derived versus explicitly stored values of data.and data compression are made

here.

Certain data items are often accessed far more frequently than others, but

each time a particular piece of data is needed, the entire stored record, and all stored

records in physical block as well, must be accessed. Record partitioning defines an

allocation of individual data items to separate physical devices of the same or different
type, or-separate extents on the same device, so that total cost of accessing data for a

given set of user applications is minimized. Logically, data items related to a single

entity are still considered to be connected, and physically they can still be retrieved

together when necessary. An extent is a contiguous area of physical storage on a

particular device.

STEP 2: STORED RECORD CLUSTERING. One of the most important

physical design considerations is the physical allocation of stored records, as a whole,

to physical extents. Record clustering refers to the allocation of records of different

types into physical clusters to take advantage of physical sequentiality whenever

possible. Analysis of re..ord must take access path configuration into account to avoid

access-time degradation due to new placement of records.

Associated with both record clustering and record partitioning is the selection

of physical block size. Blocks in a given clustered extent are influenced somewhat by

stored record size, but also by storage characteristics of the physical devices.

Furthermore, larger blocks are typically associated with sequential processing and

smaller blocks with random processing. Thus, we see that although block size is

closely related to clustering, it is also dependent on access path, type of applications.

and hardware characteristics. Consequently, choice of block size may be subject to

considerable revision during an iterative design process.

STEP 3: ACCESS METHOD DESIGN. An access method provides storage

and retrieval capabilities for data stored on physical devices, usually secondary storage.
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The two critical components of an access method are storage structure and search

mechanisms. Storage structure defines the limits of possible access paths through
indexes and stored records, and the search mechanisms define which paths are to be

taken for given applications. Intrarecord design and device allocation aspects of

storage structure are not used here, whereas index design and interrecord connections

are quite relevant.

An attribute is an item type it may be used as a primary key, secondary key,

or nonkey. A primary key uniquely defines a record. A secondary key is an attribute

used as an index to records, but it does not uniquely identify those records. A nonkey

is an attribute that is not used as a primary or secondary key for indexing or other

search mechanism for records.

Access method design is often defined in terms of primary and secondary

access path structure. The primary access paths are associated with initial record

loading, or placement, and usually involve retrieval via the primary key. Individual

files are first designed in this manner to process the dominant application most

efficiently. For the same reason, physical databases may require several primary access

paths. Secondary access paths include interfile linkages and alternate entry-point

access to stored records via indexes on secondary keys. Access time can be greatly

reduced through secondary indexes, but at the expense of increased storage space

overhead and index maintenance. Step I - 3 are controlled by our DBMS.

STEP 4: INTEGRITY AND SECURITY CONSIDERATIONS. As in

implementation design, trade-offs among integrity, security, and efficiency requirements

must be analyzed.

STEP 5: PROGRAM DESIGN. The goal of physical data independence, if

met, precludes application program modifications due to physical structure design

decisions. Standard DBMS routines should be used for all accessing, and query or

update transaction optimization should be performed at the systems software level.

Consequently, application program design should be completed when the logical

database structure is known. When physical data independence is not guaranteed,

program modification is likely. For example, a program based on a navigational access

method would have to be radically changed if entry-point access methods were

introduced for the first time during the physical database design phase.

Design decisions are also required in other areas, many of which are quite

system dependent. Some examples are selection of butter pool size, redundancy of
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stored records, and differential rdes. These issues appear to be equally important and
difficult to analyze for both physical database structure and file design.

[Ref. 9: pp.169,170

D. NORMALISATION
1. Introduction

By now we have examined several aspects of database systems in general and
relational systems in particular. But we have not yet considered a very fundamental
question, namely: Given a body of data to be represented in a database, how do we
decide on a suitable logical structure for that data? In other words, how do we decide
what relations are needed and what their attributes should be? This is the database
design problem. The topic of this section, normalisation theory, is basically a
formalisation of simple ideas such as this one--a formalisation that has practical
application in the area of database design.

Before going any further, we should stress the fact that designing a database
can be an extremely complex task. Normalisation theory is a useful aid in design
process, but it is not a panacea. Anyone designing a relational database is advised to
be familiar with the basic techniques of normalisation as described in this section, but
we certainly do not suggest that the design should be based on normalisation principles
alone.

2. Functional dependence
A functional dependency is a relationship between attributes. Attribute Y is

said to be functionally dependent on attribute X if the value of X determines the value
of y. Another way of saying this is that if we know the- value of X, we can determine

the value of Y.
For example, as it is shown in Figure 4.4, attributes NAME and BIRTH of

relation BASIC are each functionally dependent on attribute MSN because, given a
particular value for MSN, there exists precisely one corresponding value for each of
NAME, BIRTH and RANK. In symbols, we have

PERSON. MSN - PERSON. NAME

PERSON. MSN -* PERSON. BIRTH

PERSON. MSN -. PERSON. RANK

PERSON. MSN -, PERSON. SPECIALTY

or, more succinctly

PERSON. MSN -. PERSON. (NAME, BIRTH, RANK, SPECIALTY).
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key : SN

MSN NAME BIRTH RAN SPECIATY

166753 Jae Park 85. 3. 23 Capt. pilot

166720 Sin Yang 85. 6. 12 Capt. supply

1166542, Jung Kim -85. 2. 20 Maj. security

ASSIGNMENT( Name ,Unit ,Position, S..date)

key : UNIT, POSITION

NAME UNIT- POSITION STARTDATE

Jag Park 555SQ SQ commander 86. 10. 1

Sam Kim 554SQ Intelligence officer, 86.5.4

*Gun Hong 553SQ IOperation officer 85. 12.23

FAMILY( MSN, S.Nam , S_.SSN, NOD)

key : MSN

MSN SPOUSE NAME SPOUSE SSN NO OF

_______DEPENDENT

166753 Kyung Bang 1111-222 3

166720 Eun Park 2222-333 4

166542 Mi Chun 3333-444 2

Figure 4.4 Relational view.
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The statement "PERSON.MSN -# PERSON.NAME" is read as "attribute

PERSON.NAME is fimctionally dependent on attribute BASIC.MSN', or,

equivalently, "attribute PERSON.MSN functionally determines attribute

PERSON.NAME". We also introduce the concept of full functional dependence.

Attribute Y is fully functionally dependent on attribute X if it is functionally dependent

on X and not functionally dependent on any proper subset of X. For example, in the

relation FAMILY, the attribute NOD is functionally dependent on the composite

attribute ( MSN, SPOUSE NAME ); however, it is not fully functionally dependent on

this composite attribute because, of course, it is also functionally dependent on MSN

alone.

On the other hand, attribute NOD is fully functionally dependent on the

composite attribute ( MSN, SSSN ).

The objectives of normalisation are:

* to make it feasible to represent any relation in the database

* to obtain powerful retrieval algorithms based on a simpler collection of
relational operations than would otherwise be necessary

* to free relations from undesirable insertion, update. and deletion dependencies

* to reduce the need For restructuring the relations as new types of data are
introduced

* to make the collection of relations neutral to the query statistics, where these
statistics are- liable to change as time goes by.

[Ref. 10: p.47]

3. Normal form

Normalisation theory is built around the concept of normal forms. A relation

is said to be in a particular normal form if it is satisfies a certain specified set of

constraints. The real world with entities and their properties displays a multitude of

entity relationships which can be expressed in the form of two-dimensional tables or

relations. These relations will in general be unnormalised, that is, they may contain

repeating groups whose presence creates serious access problems leading to reduction

in data independence. A relation may also contain nonprime attributes with partial

and indirect dependence on the candidate keys. These undesirable associations are

removed from a relation by normalisation can be defined as a step-by-step reversible

process for transforming an unnormalised relation into relations of progressively

simpler structures. Since the process is reversible, no information is lost during the

transformation. Codd has defined three stages of normalisation known as the first
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SPECILTY

*FIgure 4.5 Functional dependencies in relation PERSON,ASSIGNMENT,FAMILY.
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(IPswd (214W), and third (3NF) normal forms corresponding to the three type
4E uneurabia. association dicumsd above namely, the elemination or the repeating
groups, partial dependlenc and indirec dependeace 11e levels of normalisation 'are

* shown. in Fgure 4.6. [Ref. 8: p. 1351

IUnnormalized relation
Remverepeating groups

First normal form

Remove partil dependence

Remove indirec dependence

Figure 4.6 Three levels of normalisation.

a. First normal form

First normal form is the starting point, that is, all relations are in first
normal form. An unnormalised relation is transformed into lNF by splitting the
relation into two, one for the repeating groups and the other for the rest. Consider the
relation CAREER.
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CARZU( o1,311 1s3,UNZT o JOB. LOCATION, 5..DATEZLDATZ)

1111 Capt. Ja" Park 2225Q A Kl 83.4.1 83.10.21

* 223SQ B 12 83.10.22 84.11.18

2222 Lt/col.Sam Kim 225SQ C K3 84.8.4 85.7.15

226SQ D K4 85.7.16 86.8.5

Figure 4.7 An unnormalised relation with repeating group.

In order to select a specific person who is most proper for a specific

position. (or job), his/her career is very important. In that case, unnormalisation can

be made easily as.it is.shown in Figure 4.7. This clearly unnormalised relation,'since it

includes. the repeating groups of item code. This relation is transformed into first
normal, form by splitting it into two relations PERSON and JOB' as it is shown in

Figure-4.8,
b. Second nornuj form

As it is shown in Figure 4.6, partial dependence is removed from INF in

2NF. The second normal form is formally defined in terms of what is called functional

dependence. A normalised relation is said to be in the second normal form if all its
nonprime attributes are fully dependent on each candidate key, in other words, if non

prime attributes do not show any partial dependence on the candidate keys. In Figure

4.7, the attribute JOB is fully functional dependence on the collection of domain (MSN

+ UNIT). But the LOCATION is independent of the MSN and is therefore only
partially dependent on the key (MSN + UNIT). Finally the 2NF is shown in Figure

4.9.

e. Third nenmalform
As it is shown in Figure 4.6, indirect dependence is removed from 2NF in

3NF. A normalised relation is said to be in third normal form if all its nonprime
attributes are fully ftnctionally and directly dependent on each candidate key. To

demonstrate transitive dependence,
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?RSON(msI, RANK, NAME)

1111 Capt. Jae Park

2222 Lt/col. Sam Kim

11(HSI, UNIT, J03, LOCATION, S-DATE, E.DATE)

1111 222SQ A KI 83.4.1 83.10.21

1111 223SQ B K2 83.10.22 84.11.18

2222 225SQ C 13 84.8.4 85.7.15

2222 2263Q D K4 85.7.16 86.8.5

Figure 4.8 Relations in INF of Figure 4.7.

Let us consider relation MEMBER (Figure 4.10)containing Squadron,
Pilot nane(PNAME), Quantity of squadron(QOS), Rank. If SQ is the candidate key
then this relation is not in 3NF, since the nonprime attributes RANK is not directly
dependent on SQ. They are dependent on P'NAME, which is dependent on SQ. We
convert this into third normal form by splitting as shown in Figure 4.11.

Transitive dependence causes update problems similar to those caused by
partial dependence. Therefore all relations must be expressed in 3NF. On optimal
third normal form is defined as the minimum number of relations that can express the
original unnoralised relation.

d. Fertk and fifth normalform

Fourth and fifth normal lorms deal with multivalued 'acts. A multivalued
fact may correspond to a many to many relationship or to a many-to-one relationship.
Under fourth normal form, a record type should not contain two or more independent
multivalued [acts about an entity. In addition, the record must satisfy third normal
rornt Fifth normal form deals with cases where information can be reconstructed from
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PUSOM(MM1 RANK, lAN9)

1111 Capt. J". Pairk

2122 Lt/col. Soa Kim

"1(1SN, UNITJOB, SDATE, E-DATE)

1111 222SQ A 83.4.1 83.10.21

1111 223SQ B 83.10.22 84.11.18

2222 225SQ C 84.8.4 85.7.15

2222 226SQ D 85.7.16 86.8.5

R2(UNIT, LOCATION)

222SQ KI

223SQ K2

225SQ KC3

226SQ K4

Figure 4.9 Relations in 2NF of Figure 4.7.

smaller pieces of information which can be maintained with less redundancy. Roughly

speaking, we may say that a record type is in fifh normal form when its information

content can not be reconstructed from several smaller record types, i.e., rrom record

types each having fewer fields than the original record. Fifth normal form does not

differ from fourth normal form unless there exists a symmetric constraint. One

advantage of fifth normal form is that certain redundancies can be eliminated.

We discuss two additional normal forms very briefly here, in order to give

some idea as to how normalisation research is continuing.
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,:IR($ S .IAISE QO., RAWK)

2223Q Ja. Park 50 Capt.

223SQ Sam Kim 60 MaJ.

224SQ Won Hong 70 Maj.

Figure 4.10 A relation showing transitive dependence.

HEIIDER1(SQ-9 P...AME,. QOS). lIEBER2(SQ,' P-NAtE,.RAfl)

222SQ Jae Park 50 • 222SQ Jae Park Capt.

223SQ Sam Kim 60 223SQ San Kim MaJ

224SQ Won Hong 70 224SQ Won Hong MaJ.

Figure 4.11 The relations of Figure 4.10 in 3NF.

E. SCHEMA DESIGN

1. View of the schema

A relational database is specified by a relational schema which consists of one

or more relational subschemas. A relational subschema is a listing of a relation name

and its corresponding attributes. Figure 4.12 represents an example of a relational

schema.

These views are then integrated to form an enterprise description which

describes the entire conceptual schema. This description is used mainly for

communication between the users and the schema designers. For each entity type

identified, a description of the entity type is produced and the associated data classes
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UOlN(Hn, 3 , lak, irth)

key : MS.

RZWARD/?PWIIMIENT(MSN, A, .rank, Type, Data, Reason)

key : MSW+ * Type * Date

MT(KsN, Cname, Sdate, E-date, Period, Grade)

KEY r SN + C-nane + Sdate * Edate

* MT:HILITARY TRAINING

Figure 4.12 An example of a relational schema.

identified. The description names the entity type, defines what it represents, and lists

its associated attributes.

2. Identifying constraints
Ia order to complete the enterprise- description step, identify constraints on the,

attributes, entity types, and relationship types. It seems better to state all constraints

explicitly rather than as inherent constraints. To help identify constraints, the

following questions are posed:
(I) what is the domain of values for each attribute?

(2) What are the known functiqnial dependencies between attributes of each entity
type? (it is discussed in detail in previous section)

(3). What are the keys for each entity type? (it is discussed in detail Chapter I1I)

(4) What are the predicate constraints to be placed upon the data?

It is difficult to arrive at a set of constraints that represents the application

and its consistent and feasible, because some forms of the constraints are diflicult

understand and are prone to misunderstandings and errors. Figure 4.13 shows domains

and attribute/domain correspondence based on Figure 4.12.

F. -TRANSACTION CONSIDERATION

The final -phase of the enterprise description step identifies the transaction-

processing requirements of the organization with respect to the enterprise description.
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Domain Name Format and Meaning

MaN positive integer less than.10000

Name char(20);full names of person

Rank char(20);person's rank

Birth numeric YYMMDD

A_rank char(20);person's rank when he/she

was Rewarded or punished

C-name char(40);military training course name

Grade 'value is 'A','B','C'or'9D'

Figure 4.13 An example of domains and attribute/domain correspondence for Fig 4.12.

AII. current and projected transactions are included. For each transaction, the designer
identifies its nature (retrieval, update, delete, insert), its frequency, its origin
(organizational area), and its purpose, together with the point(s) of schema it affects.
Figure- 4.14 shows a example of transactions. To help identify requirements for
supporting transactions, the following questions are posed: What transactions are
required by each organizational area? What kind of access is required by each
transaction? What reports are needed? What entity types, attributes, and relationship
types are involved in each transaction? etc.
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Transaction: List all combat pilots who have'some.

flying qualification, capability grade,,

and whose rank is captain.

Organizational area: Operational Department

Entity: PERSON(MSN ,RANK ,NAME)

CO MBAT QUALITY/TRAINING( MSN ,UNIT ,FLY..Q, C..GRADE)

Relationship types: PERSON- COMBAT QUALITY/TRAINING

1. Retrieve PERSON entity(foi'MSN, RANK, NAME)

2. Retrieve all, PERSON entities related to the

COMBAT QUALITY/TRAINING via a PERSON-

COMBAT QUALITY/TRAINING

Figure 4.14 A simple example of transaction.
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V. SYSTEM ANALYSIS FOR RELATIONAL DESIGN

A. PROBLEMS AND USER'S REQUIREMENT
First of all,in order to design a database, we should interview with user and and

decide output which they need. In case of the R.O.K Air Force, we should classify or

break down pilots by their skill,flying hours, flying qualification etc. to select pilots
who are best for specific jobs. This step consist of a high-level analysis of the function
of an organization. Desired information of personnel managers or unit commanders
might include:

1. List of all new commissioned officers in a specific year concerning scholarship,
major, health condition, family condition, etc.

2. The number of cadets or candidates who should be commissioned in the next
year or at a specified year tor each source organization.

3. List all officers with each rank who graduated each military education course.
4. Selection of some officers for some positions.
5. Summary of an officer's career from a certain previous rank up to the current

rank.
6. List certain officer's rewards or punishments.
7. Present an information list for promotion purposes for each rank and service

branch, includim career,. result of fitnees reports, education, rewards and
punishment, heah condition, and the order or promotion recommendaion,etc.

8. List all pilots who satisfy a certain level of flying hours, flying qualification and
a certain type of aircraft.

All of information which may be required by personnel managers can not be
desired, because different managers request different information. Personnel managers
might need inforfnation for their job in addition to that described above. The purpose
of requirement analysis is to:

(1) Gain familiarity with the area of the organization to be modeled
(2) Determine the information requirements of the organization without regard to

constraints other than the way in which the organization does business.
(3) Represent these requirements via some formal modeling technique.

Some major personnel management aspects of the Republic of Korea Army are
promotion selection, job assignment management, estimation of required personnel

resources for education, Welfare-Morale management and payroll. We will consider

and discuss only the data concerning the Personal Record, which is composed of basic

information, education, career, etc. Record relationships and record structure will be

discussed in detail in the next section.
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Promotion Selection is managed by the Department of Personnel Management.

To collect the general personnel data for promotion selection, 2 to 10 officer- from

each branch of the Army execute the routine job of manual data collection every year.

Since it is a manual job, there exists the possibility of mistakes and it is impossible to

provide the various kinds of data necessary to support promotion selection.

In the case of assignment management, it is difficult to examine the data for

matching required personnel with available personnel resources for a specific job or

position. Therefore, an officer may be assigned to an undesired unit or job because of

a subjective decision made by the detailing officer. This has caused a great deal of

personnel dissatisfaction with job assignments.

The Department of Personnel Management is responsible for promotion selection

and job assignment management. The Central Financial Corp is responsible for

payroll. Welfare management is the responsibility of the Welfare-Morale Corps.

Because they maintain separate data, data integrity and accuracy is very low.

As was mentioned above, the numerous problems faced are:

(1) Wasting manpower and time due to manual processing causing work delays

(2) Ineffectiveness of work and non-integrated data processing due to individual
software maintenance, and spending a relatively large amount of time on the
maintenance effort and minor enhancements

(3) Lack of proper supporting system for decision-making

(4) Lack of data accuracy

Figure 5.1 shows the scope and objectives of the database that we have designed in this

thesis.

B. MODELING

The essence of database design is the representation of record relationships. The

relationships can be specified in a variety of ways. Data Structure Diagram (DSD also

called Bachman Diagram) is a simple method used to represent overall record

structures. The single or double arrow notation is used to express relationships

between records (one-to-one, one-to-many, many-to-many relation ships). shows the

relationships among records.

The relationships are identified intuitively. The design team considers potential

relationships among records that have been defined. A relationship may exist among

three, four or more records. At this point the design team must discriminate between

theoretical and useful relationships. A theoretical relationship can exist logically, but
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* Pgb~a;1adIda and.=a="a data procesift.

00 Qj~*L To'Ldesig and M~pent a prototyp

t. Prvviiproper datw for decision making.
a. Pr=ootion selcton
b. AwigOaua nnasW
C. Menawmnen of personnel resources

2. Xmuftiwofmatm w =aatkn by
pII iaft - a" proomisng.

I here... iL~aorc sa ee fficacy.

fgue S. Stst at usp sod obiecvu

nay name be needed in practic Theoretical record reainhp wer dscusend in

In order to satisfy the users requremmat we wil derive a nuin~e of records
from Personal data. Bemause of niffiary security, w wil prototype simblr recor
model instead of dispiay"n the whole personal reco= From the inforation in the
personal record, we can uid a number of tecor by bft a fibw Ase= as Fields ut a
relaion oL In this theis we v wlgmte the fo~wing records with the

A .~ underlood fields) as -the ke.
1) MN (4ff, NAME, OR"3RANCH, CJTYPE, IORNDATE,

SN:Srienme



N.AME : Nm

C .TYPS: C I- typeRo
DORN.DATE: Sdoe
SORNPLACE

2) MEDUCALT (=KI. CLASSSZ1 STARTDATE, END-DATE.
SNAME, CLAS5_MEAN)
CNAME: Cow.. em
CLAPSSIE: Chau e
START-DATE : Start date
ENDDATE: Ead det
SNAME: Scbool m
CLASSMEAN : Clans - paim

3) EDUCATMN (Nf GM, IGRADILMEAN) -. lamemction rewor
SN:- Serviu, msne
CNAMIE: Cour smm
E.GRADES owahuis grf

*MEAN: Pe smm poen

* 4) RANK ("AMMS Lt-U TDATE)
RANKS: Rank
POWRER: Poiu order
TDATE: Date

5) PROMOTE (WJIE Iaternscio reor
SN: Service mooer
POWRER: Persomasi ore

6) AWARDPUN (KIND, IJIUU, TDATE)
KIND: Kind of award and pumishami
POWRER: Peruoumsw order

* TJ)ATE: Date
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1) A..N (N, UMl aterscion a=
SN : Seiv mber
?.ORDER: Pereme order

5) AP (i. POINT)
KIND: Kind of award an punishment
POINT: Poiwa Vv=n by award and punishment

9) WXERT (N. W Z W
SN: Service number
EXPERTITLE: Expet de

10) PEVAL (SNZ, GRADE, UAI
SN: Sevaw'sa bw
GRADE: P foan evaluation

T_DATE: Date

II) CAREERS (W, U. STARTDATE, END-DATE, PORDER)-

SN: Sovim a b

SENO: Swrml mber
STA.TDATE: San do
ENDDATE : End date
POIDER: ha order

£2) UNIT (L . DUTYJTTLE. UNIT)
SENO: Seria mmer
DUTYTITLE: Dwy title
UNIT: Uni

Pie e b rmm abow esch i&M is in Data Diionary in Secton C. of this

I. bNh d emu I em
As wa meadoned before, the Pld ian the MAIN record am ruxed items that

wer mnd t be chaged Theafom, as we can m i Figm 5.2, all other records are

70



. A-P-P

AWARDPUN P-VLUNIT

Fgue 5.2 General view of record relationship diagram

centrally rMated to the MAIN record. Each record has its own individual purpose, for
example, AWARDPUN record shows information about award or punishment which a

certain person was given MEDUCAT record shows training and education that a

certain peron has taken. The reason that we show record structure in the previous

sectio is to mke it easier for the user to understand what record is needed f'or what

pwpoee Relationships in Figure 3.2 should be reorganized by intersection record to

divide coulq ws netork record relationships. Reducing a complex network to a simple

reatiow is discussed in Chapter ItI. Figure 5.3 shows the final record relationship

* design wish intersection record.
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ALPL

AWARDUN P-.EVAL

Figure 5.3 Record relationship diagram with intersection record.

C. DATA DICTIONARY
A data dictionary could be defined as a collection of correct information about

the words and ternms used by an organization to describe its data. The term data
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edicioary is used to indicate a collection of information, that is. a set of files or a

databse. The term is also used to dscribe the mechanism for storing data in the fields
and databases, that is, a system or a collection of computer programs. Data

dictionaries as files or databases contain data which are physically stored on magnetic

storage media, most often magnetic disL Data dictionary systems as a collection of
computer programs perform the functions of storing, retrieving, and quite often
manipulating and passing data on to other systems, like the DBMS.

The six major steps in building a DDS(Data Dictionary System) that will respond

to the enterprise's need for having complete control over their data resource follow:.
[Ref. 11: p.56]

(1) Esta I . in, data naming and defbutiqn standads/onventjons: , inclu'les

stndardtza ion of data leeients, Cta.items, an1 data etlnitqt n (Dlt ) namng
conv.eritions, program namung conventions, and job name naming conventons,
at minimum.

(2) Establishin sta da rd .abreviations and a Thi .. icludes
standardizaton o abreviations and acronyms .as as of estakisang the
rule to define a term the first time it is being used in programs,
documentationreports,atc.

(3) i dat data ete This in ludes the
C ion and eiuo Product data and the .diviyion or rtnt

data ot the enterprise, o of which are essential o he company's
existence.

(4) Idapg~~anl defincodes: This includes identification and definition of

(6) Iden n This includes the identification
code def o of athe hntis iaofdm

Management of a database is usualy a complex process. It requires the database

administrator to keep track of al the database and user view definitions as well as their

use. Data dictionaries have been developed to aid the database administrator in this
task. The generation of the data dictionary which documents functions, data bases,

allowable values, formats, and their interrelationship should be initiated at this point.
The Data Dictionary for this thesis is as follow:i

Field me. in
Format: character

WidtIL 8
Allowable value less than i00,000,000

uD icption: military service number of person.

for eample, 77-15-3376, 73-05-5253.
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Aflow" absulus la na , first name middle name
V ~ ~ ~ ~ W "~sit Msnu of person

FleW -am orgbraflch
Perm character
Vlizb--20,
AllowaW vahm infantry, eugineercet

* Descoipto orloial brancmh "that a person "as
anipid when heishe was comIsind a
somadmssl person work in another branch
fm so=e period of MLw

FMnor c-typ
Fof== haac

Witoi
Abwlei vahum ROTC, KMIA(Koea Military Academy),etc
D)uur-iote o4 uiuMe tFpe that is idwnilled by the

school or eduwion Weon conimision.

FlM ai bem..dte
Forag charaCW
*Wdth I
Alea-i yalm YYM MOD

Desciptes ateof bith

F n borajem
1191 dhmwee
vi"th 1S
AloWa. value: ciy of Seoul. Chunwn do..

Dssuirth Ikief a special city, a city under the
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AMI cmn r d. goVernmen or do(provkmc)

Affowme mau inikatry 03C,.engiee OAC,etc.
Dsnpo nilitrycourse name. a list of the types

oftraming required for a certain job or
reaL

Fmt chairate
Wtis
ANPa -bb value ouandm umddlastm
Descr-ip daw evaluation- grade which is given at the.

end ofevery traning or education course.

Alowable value less than 100
Desramay :pesone averag value

Field a class am
Foumt muric
Wldhu 4

Abwblevakwileu than 500
Desuld0 a nmbe of students in class.

cla size is needed when a person's position
in clam should be given for evauation.
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A~SWMbb Vas YYMMDD
DesritMW date uwe bhe MMrt a ceain assipne

job or education

Tnamer end dte

Format: character

AlimbL-vahue YYMMDD
Description: date when he/she finish a certain assigned job

or education course. start date and end date

is needed to know time and duration of person's
assignedlob or education course.

Field name: sname
Format character
Width. 8-
Alowvable value: Army infantry school.Army engineer

school,etc.

Description: school name. many military training or
education courses, are provided by many

different schools.

Field nanw. classmean
Format: numeric
Width: 5
Allowable vale Iens than 100
Description: class mean grade

Field name:- rank
Format character
Width. 20
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* FUel name L-order
Formt Character

Allowabl, value: 77-33 army, 78-13 army,etc.
Description personnel: order for education, assignment,

promotion-etc.. p-order has many different
type of serial number- for each type of order..

Field nam tdate
Format: character
Width.- 20-
Allowable value:- YYMMDD'
Description: date

Field namr-kind
Formatcharacter

Allowable value.-staff of chief awarding, corps commander
awarding,etc.

D e s ciptin: kind of award or punishment

Field name:- point
Formatnumeric
Width4A
Allowable value: greater than .5 and less than 5
Description: different point is given depend on the type of

award or punishment.

Field nam vxpertitle
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Aftv"abl am MA, civi qieroetc.

Deecrito so= peopFle have specWa qualifiion

Field nam: grade
Forat character
Wdt 2

Allowable value: aa,ab~ba,cbcetc.
Description: this field is composed of two grades, the first

grade is given by commander and the second
grade is given by vice-conimander by the level

of job accomplishment.

field name: dutytitle-
Format*. character
Wdth:- 20

Allowable value: platoon leadercompany comznander,etc.

Description: duty title. some job or assigned position
is required for promotion. duty title is

needed for job assignment or promotion selection.

Field name: unit
Format: character

Width. 25
Allowable value: 55x 227r 2bn Sco 2p1,48x 105r 7Obn,etc.

Description: unit is composed of division(x),
regiumt(r),battalion(bn),company(co),platoon(pn).

Field namre se no
Format: numeric
Wdth 7
Allowable value: 9293001 ,7354023,etc.
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VI. DATA BASE IMPLEMENTATION

A. INTRODUCTION
The introduction of a data base as the central reservoir of data affects the user

organization in a number of ways. For example, it changes the organization's attitude
to data requirements and management, it creates new authorities and it brings in new
skills. It also enforces greater coordination between the various user departments and
demands stricter adherence to standards. A good implementation scheme should

include adequate provision to tackle these problems, in addition to having plans for
system developments and scheduling of resources. Much of this would be planned and

controlled by the DBA, on whose ability will largely append the success of the venture
-provided that the right DBS is selected in the first place. In this chapter we will
discuss these issues: relational implementation and data base 'administration.

3. RELATIONAL IMPLEMENTATION OVERVIEW
In relational systems, data relatibility is provided by the ability to construct new

relations from existing relations by the use of the relational operators. The relational
operators may require access paths to contain or represent the derived relations. The
access paths may exist in the system, or they may be constructed by the system as
required. For instance, a join can be implemented as a separate file, as a set of
pointers, or by storing the definition of the join and generating it as needed. However.
no matter how it is implemented. the user is not aware of the exact representation and
does not really care what it is.

Since a user is not explicitly aware of the access paths in a relational system, this
may lead to the misconception that relational systems do not provide access paths.

This is far from true. As in a hierarchical or a network system, a relational system may
need specific nature. The existence, and maintenance of these access paths may be
hidden from the user. Nevertheless. they exist, and their implementation is one of the

hardest desig problems in a relational system
Relational system can be differentiated according to how they represent den-ed

relations via access paths. If they only store the definition of a derived relation, then
the access paths corresponding to the physical implementation of the derived relation
am destroyed after every query. In this case. content addressability may be %utficient
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to construct the access paths as required. For example, a join can be constructed using
contmt addrmability by correlating tuple identifiers from the inverted files, or the two

relations, according to the join condition. On the other hand, the system can retain
and maintain the access paths corresponding to the definition of a derived relation. In

this case, the maintenance of these access paths can become very involved.
There are currently many commercial DBMS products that claim to be relational.

Some are more relational in name than in actuality. The DBMS should model data as

tables, and it should support SELECT, PROJECT, and unrestricted JOIN operations.

A system that supports restricted JOIN operations falls in a gray area. Some people

would call the system a relational system in spite of this limitation. Others would call

it a tabular system.

Relational DBMS can be divided into three groups. One group is based on the

data language SQL, one on the data language QUEL, and one group contains system

falling into neither of these categories. Three major SQL-based DBMS products are

SQLiDS, System R, and ORACLE. System R is a research system developed by IBM

for the study of relational technology. System R has been used in a prototype mode

by several major industrial concerns. SQL/DS is a commercial version of System R.

ORACLE was developed for operation on Digital Equipment Corporation PDP

minicomputers. Since its organization, ORACLE has been converted to operate on

IBM mainframes as well. ORACLE's user interface is based on SQUEL II, an earlier

version of SQL. According to RSI, ORACLE will soon be compatible with the current

version of SQL.
QLEL (QUEery Language) is a data language like SQL. Q!EL is based on

tuple relation calculus. QUEL is nonprocedural and allows the user to process data

without concern for physical data structures. The data base product INGRES is based

on QLEL. INGRES operates on Digital Equipment PDP hardware and runs under

the UNIX operating system. IDM 500 is also based on QUEL.

There are many other relational DBMS. There is even a microcomputer

relational product: dBASE 11, which is needed by Ashton-Tate. dBASE I I operates on

CPiM-based micros. dBASE II is an example of a relational DBMS that restricts join

operations. The join columns must be indexed. [Ref. 7: pp.437,438]
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C. IMPLEMENTATION USING DBASE III +
-As we mentioned before, we use DBASE I 11+ to show the sample application

provam for prototyping in this thesis. The Korean military personnel management

system has been implemented using dBASE III+ relational DBMS in appendix. As a

word processor allows one to manipulate characters, words, sentences and pages to
create a document that fits one's needs, dBASE IlII + allows one to work with fields,

records, and files to manage data in just the desired manner.
We will provide basic operations to implement the data base using dBASEIII +

in this section.
1. CREATE

First of all, in order to create a file, CREATE command is used as follows:

CREATE PARK

Field Name Type Width Dec

I RANKS Character 20
2 PORDER Character 2a
3 TDATE Character 8

2. USE
A file called PARK has now been created on the data base by I To select a

fil, to work with, we should use USE command:

F . USE PARK
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To ON * mh 1 dO INm We 6 APPEND ftMA APND
A, ~ b hss te doe =M toe mys ft" M w omir ahmps toe t

APPEND

RANKS 2M4 lieutenant
PGRDER 77-33 ar my
TOATE 03/29/77

RANKS let lieutenant
PORDER 79-33 army
TDATE 04/01/79

4'. LIST

When we* cmiat a Mie or add informazion to a cain files, we MW to verit
the-informationand- data, stucture In this case, we mn LIST commoAd to list a data
fde's contents on the screen.

.0 LrST
Record* RANKS P-ORDR TOATE

1 2nd lieutonant 77-33 &ay 03/23/77
* 2 Ist lieutenant 79-33 army 04/01/79

*LIST FOR RANKS a 02nd lioutenantO
Record* RANKS P-ORDE TDATC

I 2nd lieutonant 77-33 army 03/28/771

0 LIST STRUCTURE
Structure for databos CsPARK.dbf
Number of data recordas I
Date of last update & 01/09/87
Field Field Name Type Width Dec

1 RANKS Character 20
2 POQADER Character 20
3 TDATE Character a

STotal $11 49
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041 R M 4F VW 4-k b dm* 6@DIT .sind be wm.n

Law TUATZ
2 bi IsOa4R 77-33 army 03/26/77

* 2 M I 11inutOwnt 76-33 army 0/17

WT 2

let lieutenant

TI. @4/01/76

w'~ MSPORDCRTDATE
1n I, 1ieute'ant 77-33 army 0P3/36/77

~~er~70- 33 army 0/17
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To 0 vminb hma MW ft we as DELET comma&.

*LIST
10 K am"DU TDATE
I 2nd leutenanlt 77-33 army 031/20/77

*2 major 71-33 army 04/01/79

Of DLofI MCORD 2
1 record deleted

MODPLAY
ftecordo RANKS PORDER TDATE

2 *"arm 76-33 army 04/01/78

1 record recalled

ftecord a""S -PODER TDATE
2 major 78-33 army 04/01/79

*DCLhI racmR 2
I record deleted

Record* Ra"" PON)DIR TDATE
2 smajor 73-33 army 04/01/-/*

I record copied
. UST?
Record* RANKS P-ONDER TDATE

I 2nd ileutenant 77-33 army 03/2U/77



*14 -a mm thn a data Wle dASE Ill+ rmves two apees or memory
-hr dew OL. I k ks ascesmq to use aother data fik at the sam time, SELECT

consolmvat be vsed.

displa on the sceenone

M IN( OdPOD. TOLAI

*LIST
"eOrd* RONK ARM" TAI

A 2d l 2eutenante 7-mwry 3237
2 2135 2lIieutn 7-3innt4/17

S. IN 7-3 X m

ecWdS RNK POROER TOOKIM

I 2nd lieutenant- 77-33 army 03/28/77

2 &t leuenat 9-3 ary 4/0/6
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- -M~ - qmm (PWI k a mas i!v y opm - npia's along
amUns IN& -j *am bn lo wos got'eupends to a Uncion of the

Urn. - a d sehlesod &am s e aninu It is insportant to read the
wn or how you pa to us beft. you use it. This tells you ezactly

*m khmea yva seed and where to Foo Is.
Thes is aWee a ebipeor em she DRIVIA (or main amu) section of PMS. This is

myn WSii to cead bmb y o n utaswing PMS as it dscribes the actions required
Wys g mek is the wdde of a progam and cana get out or if the system crashes.

Ths mae is kilsed 1br uae with the IBM MCAT). You have been provided
3 dkkbw ASO 1114(M) dBASE III 4(1) ad PMS. You must "boot up'your

elJIIIJ 01~ (wb sheuM be equipped with a bard disk) and then do the

1. Copy above disas as. the hard dWL
I. Type Odbese (no que needed), and then strik, the return key. Once the

eyew is loaedL you wil se the '.'(dot) preumc on the -creen.
3. Typ 1st deaus to c(no quotes needed) and then the return key, the ".will

appear again. Now you are ready to use the personnel management database
I) itPMS).

4. At this point, type odo driver(no quotes needed) Wolowed by a carriage return.
After a short wait, the PN4S main menu will appear and you can start enjoying
FMS.

S. You have to roilow the command messages which appear on the screen. The
vatious options of the main tianction of this system are specified in the first
insemp (main rmnu). Enter the main menu-letter which you want. This will be
follwed by anothe message menu on the screen. Select the menu-letter which
you want. and rollow the command message on the screen.

6. After having done what you wanted, you can return to the previous menu by
selecting menu option x".
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A. DrOME
TM de -p rm- ha thm INactiomns: First. it will ask what kind of service

7nu mmpe ad the sal the itastion your task. It will continue until you finished.

Tlesb a m msebtward mu driven selection process and does not require any
speial habmld to use. Second, much more complicated part of the DRIVER,
d"ll with ieconitruction of the Data Base if the system crashes in the middle of a

ssion. The DRIVER always stores a copy of every user interaction in a ile called

CRASH.TXT. This file is deleted at the end of every normally terminated run.

Howver, if the run were to abort abnormally this file would allow you to recreate

every step and check the contents of the Data Base for accuracy. Finally, if you

change the data in all system programs, the data is used continuously after changing.

The DRIVER program presents the main menu on the screen(Figure 7.1). If you

are unfmiliar with the 7 options presented in the main menu, refer to the prelininary

information section so that you can refreh yourself on what each option. is all about.

See an option from I to 7. Upon option selection please refer to the respective

section you have just selected.

0 P I C ,. 9 R Mtl6ON K L NAM S NMAO M NT

A. PWSMMOO MLLOTMKNT TAILE.
D. LISTUU8.

Any qawy thAt rmqafres & listinl or ifliitr Sun
C. MIPOT~pesonal record %:ar8).
I. UPDATE.

Ill It. € ID T i.

Itl . EXIT.

[| MM ....- " ........

Enter selection I Ay -Ioot o utiI1#0MM

Figure 7.1 Officer personnel management.
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.If TAWk h~ d~n ye to ehsum domasuber of officer. 1br each raLk
Vas -A dd us&& by .muiq an OA a the mh FMS am%. and thai the

* b1 ems*a(plgur 7.2) wE appea.

* PCRGOW09L ALLOTHGOT

Tomm

WOMum 003Op=
PmH" W CIlm I

0"* n ft. fi a&&mnw m eg

E V~w 9 to ImaItC'a3II~hI~UJ~JI

Figure 7.2 Personnel allotment.

C. LIMING
The lida lRmction allows YOU to obtain Hasin$ of information on officers. You

can reach thkesection by entering an "B- at main PMS menu. It isiesigned to cycle
back to the man LISTING Menu until all of your queries are answered. It will then
return you to the main PN4S me u.The available listings are shown the f'ollowing
-soe Figure 7.3). Please pay close attention to the section on what iormation you

need to access each report.
I. SeIs Pt epde. "A" ft k AM oftlen

As the title suggests this section will provide a list of all officers in thle data
Me. The output is shows below (Figure 7.4).

2. Selet epdem 3Ir to Nt AN mew eifleen for assumwm
* This section provides a ist of all new officers 11or assignment. The followi'ng

scremi( Figure 7.5) will appear. In order to use this section you will need the Personnel

order of the new officer exac~tly as it is shown in the dacabase. A complete last of (tic
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LI a6 USIa

C. Lief 441 00#msw .ama.
3." "I06s ea *~for pr-0mo "ft.

6. OnS.Mt mat"mo

Fgure 7.3 Subnienu of listing.

I major 20001 lqJunee he .. A~
2 mjo 21=4 kiamff fle
3 ajor I30673 JM.a.* sen
4 mjo 22222 kmamem QMmci~a
8 majo 23486 Parki.. back K. 1. AM

Proamy envyo to ahnae...

Figure 7.4 List all officers.

personnel order can be round in the Appendix of this thesis. You must enter the
personnel order exactly as shown or the system will not be able to match the correct
personnel order and will return an error message. The outputs are shown below
(Figure 7.6).
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Uft #W as" oo Pemi VA" toin swift n

Ift I

=I amnawc

MINK~ ~ main man rn

**Jar 2233f " @, nm K.14.0131

Pres mow k" to Softinue...

Figur 7.6 List new commissioned officers.

3. S odm '.C' to kd all educated officer
It will provided, a list of the officers educated in the military school. The

Molowing srenFigure 7.7) will appear. In order to use this section you will need to
enter the military education course name in the Appendix exactly. The outputs are
shown below( Figuret 7.8).
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1e.0 -wMuuO ILAAGM

F~gur 7.7 Query education rus of each otllce.

LisT

21UM w 6119sa nm infatry 0.6a.69=4

Figure 7.8 List education results of each officer.

4. Set Opfi. IV to Mgst an officer for ProntOMW tes
This will provide a list of all officers for the promotion test. The following

screen(Figure 7.9) will appear. In order to use this section you will need the promocion
year and rank (in the Appendix) exactly. The outputs are shown below( Figuie 7. 10)).
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LIff Ok 12 PIN PMWDTION TEOW. 12/ 19/64 0194411241

List #o ahiat, rank (or- press RETURN to omit)
(e.g -> Ist lieutenent)
Met is a promotion year?(or press RETUN to exit)

e~g -- > 2)

Figure 7.9 Query to find out all officers for promotion test.

Page No. 1
01/31/87

LIST ALL OFFICERS FOR PROMOTION TEST

SEVICE NAME C~uiMISSONED PERSONNEL

NUNSER TYPE ORDER

20001 junq~jes ho K.M.A4133 04-33 army
21564 kie,aa nas K.M.A833 04-33 army

preso any key to continue...

Figure 7.10 List all officers for promotion test.

D. REPORT ( PERSONNEL RECORD CARD)
The REPORT flunction allows you to obtain detaied, information~ 01ef "

officer's history. You can reach this section by entering ~a -C- at he imim PI' ,ic-,

You will remain in the REPORTS.PRG untill all of your 4ueries are inmetrrid I

then return you to the main PM1S menu. The following screetW ii-t

appear. In order to use this section you will need the servai.e nurnbe, , ~

shown in the data base. A complete list of Ile %cr~ike 71Ur'nhqv
Akppendix of this thesis. The outputs are shown belotmi I irr
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tAG -tW WWS OMMM 4A W U pp-s WYI to 4n&%

Pig.. 7.11 Qery to Red out perw-mel wod card.

PwP No

.SCMS

F~g. 7.12 Peruoma record card

L UMMT9 AMD EMf
The UPDATE awd EDIT fliacti. allow you to chang fieWd in any fie. It also

Gbn amy edw fthe dww aiheed by yawr chautges. It ia ve r iportant that
yon we sa wfh yoer china,.h be c -ue the impea of a mistake could have wide

m~q plhMem.You =a feack this section by entering "Wand 'E' for adding
md .kog ath dwmi PMS awy. The upka and edit program are almost the

mTwat The wil be an exlAmiation of the EDIT function only. The
flwiug W6vMbMa Figur 7.13) will appear on the screen.



BRIT PamsenWUL mucoMs

MS mmWO 'e*wd reord
C. sat 6616ttwy eduation (. Edt seipment record

* 3. Wtt PrOrnetiam regOrd 1. Chang d"te
6- 6i06t Owdrn OW PunitVMet record X. Return to mean menu

TI,.IL B

Enoter *eetion CA -6. 1, or X to return to ma enu) v a

*Figure 7.13 Submenu for changipg personnel -records.

11 Sebet Orell. Ile to chang persmu* recods

This wilr allow You to change any fields in the N4AIN..DBF file. You must be
MrY OVONl when changing the servic number because the other iles Winl be changed

to this umn valu as well as the MAIN file. The following screen(Figure 7.14) urill
appear. You m-st know the service number. Failur to do so may result in the wrong
Wnormation. After entering the service number, the following screen( Figure 7.15) will
appear. and then you may enter new data or change data.

Ing

My1 POS6L RCM 01/31/87 O't74tI?

Edit #Or Wh~t IerVICW MuMber I or pro%% RETURN4 to omit)

Figure 7.14 Query to change personnel records.
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U" mv ~ ft. PVA~M. OMM

CU5UZON" "YPis K.N.Am3 BORN DATIO/21i'54 3OR ACE ft chunnas do

Figure 7.15 Screeq for changinhg personnel records.

* 2. Selecton, option 3r to chang expert roconis
This will allow you to change any files in the EXPIERT.DBF file. The

tollowing screen(Figure 7.16) will appear. You must know the service number and

expert title, failure to do so may result in the wrong information. After entering the
service- number and expert title, the screen will be displayed as follows( Figure 7.17),
and then you may enter or change data.

In* Cape

EDIT EXPERT RECOD 12/19/06 02i30a02

Edit for what eawviCe nuor C or prSs RETUMP to ONIti

Figure 7.16 Query to change expert records.
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alu

ftt amOw Pima. ow *new*$ m.. ft

F"~r 7.17 Sam&a for changin wxpet records.

rTi slow. youw to cheap uui1tay education results. you will see the
fblowins sub-menu wcen(Figurs 7.18)

Figre .1 Sumeu fr hnin military education rrssutts

9.8dt PW~9,



& rpm adw apumm A mr the u edumao mab-men. You vs at
em.Plp. 719) TMU wN slew you to chang at) Ales in the

*~m CATWr Us. You - kew the amkay etmcalo cours name~ia
Appnii)muly A1We iefhth ems awn t rolowig soren(Fpu 7.20)

wER apm. ad thm Nowe or Chime data

"it for on" 1406 nam w aevare ACTUmu its essa

Fgur 7.19 Query to change miltary education resuts.

691T MILITARY 9DUCATION RESULT

own$ i nfantry 0.4a. C0=4 CLI 3123.15

SM AMI . DAItl/ 53.010 SeAT9, I20 81

U§3.U NAs arev &n4antry GSenmi MEAN POIN r CLAW#s 92.50

Camtwo Le4t Rigt Osereetar. DAN Prvl mme MtawiPqW~
Wards Name K"d Fi lde -Y Nwt Macarde poton
Pllids Up Down -aw U 3,ma'ggaval END
Invert Huaft Im I Ma#4dans mac

Figure 7.2.0 Screen ror changing military education results.
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Wy.. "hes spin Tr hae ul=aMY euaIm mbWAAmm m win m
doIW M Iq inMu.Flp 7.21). Tbk wW slow you to add and champ any rwiesun
dW MCAT)4.W. you mm kw the wilswy eduacation cown e nm n
MNv rm~ (k APPendi) amesy. After enueq the cowns nam and snc

SUdW *A abWl evsFipw 7.22) will appear on the scren and then you ay

Of. I~ L- 1 T f 10UC 0N41

SERVICE MUPMgR :1854 CM~*S NM$ an4antry o.a.c*2:4

SI emstetandins MEMO 9z. so
40-0 -> WAStaWilng)

Figure 7.22 Screen for changing personal education results.

101



, wo M tw holwe M.m osenFlgu 723)

0 9If PARS? son RECURS

*.an% Oremetien regar

DATE TINE

C st &etw A - C. or K to gust Is

Figure 7.23 Submenu for changing promotion records.

If you "eIec option -A- from the above sub-menu, you will see the Mblowing
scren(Figure 7.24). This will allow you to add and change any fields in the
RKANL'KDSF file You must know the promotion order(in Appendix) exactly. After
entering the promotion order, the foMowing screen(Figurc 7.23) wxil appear, and then
enter data or change data.
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?T mom NUE 2/9 b37311

11"t 04W Poot io gro, w 4o pm NETM to unit)

Figure 7.24 Query to change promotion record.

PROMOVDOT PRPOTO R1132COR3Dr

MNs2nd lieutenant DATE, 03/22/77

CURUO jMT RECORD
Characters L@4t Right Chaacters Dal Previous RecordsPqup
Words MusS End ied P W y Next Records PqDn
Filds. Up own jRecord ~U Donefeaves 'END
Inert iode, Iis ftandons Eac

Figure 7.25 Screen for changing for promotion record.

If you select option B11 from the add and edit promotion record sub-menu,
you will see the following screen(Figure 7.26). This will aliow you to add and edit any
fields in the PROMOTE.DBF. You must know the service number and promotion
order (in Appendix) exactly. After entering the service number and promotion order,
the foWowing screen(Figure 7.27) will appear, and then you may enter or change data.
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aUit for searvice numer

Wit #or what Promotion orsor
C or Press RETU~RN to iM aV

Figure 7.26 Queries to change personal promotion record.

COST PERSONAL PROMIOTION MEORD.

9WICK MJHIERs 21554

PROMOTION ORDER: 77-3 army

CL1ROR OCLETE ACR
Characte Left Rigqht Chawacteh Del Previous *ucard, PgUo
Words 1 101 End Fields -Y Next Rucords Pg~n
Fields Up Down Rencords ^U Dono/Savol -und
Inert Modes Ine, Afado

Figure 7.27 Screen for changing personal promotion record.

5. Select option 'E' to change awvard and punishment records
This %ill allow you to change award and punishment records. The following

sub-menu screen( Figure 7.28) will appear on the screen.
if you select option "A" from the award and punishment sub-menu, you will

see the following screen(Figure 7.29). This will allow you to add and change any fields
in the A-PP.DBF you must know the award and punishment name (in Appendix)
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U1? ma pIDWa ST MW

A.Edit swrd and punihent points
U.1d1 t awsard anld pshensft record
C. Edit persnal award and punisUhment record
D.Chmnse d"t.
E.Exxt

' DAIS TINS
12/19/"U 02s37tS54

C Enter selection (A - 0, or X to Etxit I I

Figure 7.28 Submenu for changing award and punishment records..

exactly.. After entering the award and -punishment name, the fbooing screen

(Figure 7.30) will appear, and then you may enter or change data.

=DIT m" MND PtpZUI4W4T POINT 12/V19/8& 02*4Z&44

Edit for what kind a# awa&rd and puniseent
or press RETURN to exit)

Figure 7.29 Query to change award and punishment points.
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notI AWARD AND punt uNPIN? nmaN_

ONVI am ftNI W prnt MOy GNMinv awinv

3MO POINT 1.3

CLII um om
Charaters LOatM a gt Osaacteirs Des Provauue Rear U'Pque

WSO "mGFIS Plead# -V I out Records Poon

macert Re" to 4isson aes

Figure 7.30 Screen for changing award and punishment points.

if you select option 'B from the award and punishment sub-menu. you will

wee the following screen(Figure 7.31). This will ailow you to add and edit any fields in

AWARDPLN.\.DBF file. You must know the personnel order (in Appendix) exactly.

After entering the personnel order, the following screen( Figure 7.32) will appear, and

then you may enter or change data.

MT? AWAD AM MISENTW arWfh 12/29/e 0244,111

Edit #or what aceruuanno order
tor pro"s Ota'URI to OuI%)

Figure 7.31 Query to change award and punishment record..
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ft a tMSHPT ""a t ~4 of 1114 awwon.

UWAwagt,1P L.etft *I"% Character t Del Previoaus RecordsaPgup
da emag & P&eLia VY %ou Records Poon

0101ga Us Down ftegRCOO lU Done, gavel -End
Zagmrt $%se In* Ab an Gong Eac

Figure 7.32 Screen for changing award and punishment record.

If you select option -A- from the award and punishment sub-menu. you will
see the following screen Figure 7.33). This will allow you to add and edit any fields in

A-P-M.DBF ile. You must know the service number and personnel order(in

Appendix) exactly. After entering the service number and personnel order, the

following screen( fig 7.34) will appear. and then you may enter or change data

MU 111MOM 060"D PRO mZIINPfT COD12/19/"4 0244,29

Edit #or* wnat eervsc* numer

ad, t f or wh t *Wern order
IOr Drea00 RIETURN to OXit)

Figure 7.33 Query to change personal award and punishment.
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- =EIT PUWNA AWO AM PIiW -

umvCf wNLMas 21554

PERSONNEiL ORDEMs 77-100 army

-UW FARM"g
ChOaracters Left might Characters 3.1 Prewsre Rme~We
Wrds Memog End Fields -V MM URst aws pow'
Filds Up Down. *=Ord$ ^1J M usb-1aes 1a00
insert m*: Ins

Figure 7.34 Screen for changing personal award and punishment record.

6. Select option 'F" to change performance, evaimatiom rem~w
This will allow vou to add and change any fields in the P EVAL.DBF file.

The following screen(Figure 7.35) will appear.

You must know the service number and evauton date, failure to do so may
result in the wrong information. After entering the service number and evaluatiin
date, the following screen(Figure 7.36) will appear, and then you may enter or change

data.

Ins

EDIT PERPORqAhiCE EVALUATbON EcOM 01/31/67 10933o53

Edit for what wvic. nuer 213

Edit for What rating dote (0..--) 03/10fUa
( or Press RETURN to vpt:1t) 0Z-11Ois

Figure 7.35 Queries to change performance evaluation records.
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@Agu 40 foeaf

7. 9a up~6 ftg V ONnASMO unI

rm mat m to a" mmd cp amy &Wdi as th CA.REELDSF IL
Tbe WO~ p ml Fw 7.37) wi appearonmthe mm yu mm know the
m via m or md purnmd aer (in Appf) mmedy. Afte emwg do m uvi

-mb md pwnm e mr do, th bPmis umFim 7.38) wi appw. amd tbm
7m mWsaw or dop gmL

@ft Ow mw ur 1/Iwo 463

Figue '.37 Quuries to change pe.onal assignment record.



any Seml -INO 4111m11

am mm. unama ra ins$ emma suuzuuuuuuuuuu

soft31333 9e"A 010 L~ 10M 90,F99199 N

Am -- XRSXXXXXXX CLWSrm s WXXXO. MAAIM

Fgre7.38 Sc me frcaMugpersonal assigniment record.

F. DATA 0CflO(AIYT
TIWmon amipaof the PM4S sysppm (OPTION F) allows you to access the data

inlamy. Though the dictssay mem. you can find out what a variable name is
Mdho to co it thed composer (option A), find out the structure of commnonly

vel 4M On (opdem S). u a b usw~ a variabmle is used in these iles and modules
(opals C) sad &W so other theta,. of the dictionary with an cut back to main PMS

ini(opa D). W de ime you have mowe interactive flexbility when using the
9sUp Ym vm ad have seem Wdas shee whet a variable is named before you can
Em tM fibe smrce and retieve the eacm variable name. The following screen
(F'Wue 7.39) wi appea.

I - Isbaf sons 'A' ft Ibi emo mmt in the l
This allows you to &A questions about element and how they are entered into

the csmpor. For example, you know the variable name or at least a few letters of it.
Yeu wi m DO YOU WANT A PRINTOUT? V OR X if you desire a hardcopy
pilesse of the information, you would ready your printer at this time and enter a
capital Y. If you do not desire a printout, enter N. The information you will receive
wd be elemnt name. full name, type, frquency of updlate and commnents. If you
mm eA a few letters of the name. you may get several element names and values. All
of the ele-e- name will appear frst. then all of the rull names will appear second.
and so rorth. You can then choose the one you want and gct a clean copy oU the exaict
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A.Whet is a7nmd how do I enter It Into the computer
R.What type of Information dome a particular file contain?

* CWhat file contains a particular variable?
3.Dictionary Information.

1. Raut

DATETIM UPDATED BY

C Enter selection CA E , or X to Exit 1MI: H

Figure 7.39 Submenu of data dictionary.

element name, if desired. REQUIRED INFORMATION- The element name or at
least a few letters of it. You may obtain this first through dictionary option 2 if you

know what fle. it is used in.
2. Selec option IS- to find out mo.d data fles

This allows you to discover how certain files are structured. The options are
alphabetic and they represent the commnonly used data files in P.MS. You will see the

rollowing screen (Figure 7.40).
You will then enter the letter of your selection. If you enter something besides the

menu options, you will see the same screen. If you want to leave this portion of the

dictionary, select the letter for WX. You will then be asked if you want a printout. If
you do, you ready your printer at this time, and then enter a capital Y. If you do not
want a printout, ty-pe N.

This option allows you to discover the exact variable names (listed as fields)
used in a l.

3. Seimc option "' to find out used modules

This portion of the dictionary allows you to make queries about where certain
variables are used throughout PMS. For example, if you wanted to know where

CNAN4E was used, you would enter the variable name (or what you remembered of it)
when you see PLEASE ENTER THE VARIABLE NAMNE.- you will then be asked if



UAIA DICTNA SY UT OAT& PILE B3YJCTi

96 Ream fileW.Aadadundimpot l
3. lterv odugtion file 1. expert file

lorPesnal education fIle .3. Pmrforewtee ovaluation #Ile
3. Reek 411. K. Military Career, #ile
IL promote 411le L. File #i10
F. Award and Plieheent PeCOrdS, M. USeF #i1e
IL Personal asard and paaninmnt N.Chanoe date

file . Return to on"" mNw

Tim IONS TIN B

0l~9S 
8217-

Canter selection (A M , or X to return to an menu) I

Figure 7.40- Submenu. to detect data structure.

you, want a printout. If you do, ready- your printer first, then type a capital Y. If not,

t ypeC N;
The information. you receive- will list the name of the file- or module where it is

used, then the type (file or module). BE CAREFUL- If you listed only a portion of

the variable- namne, you may get a list of where all the variable names are used.

However, by judiciously using this option with OPTIONS A and B, you can have the

flexibility of discovering where variables are used (OPTION C), the exact variable(field)

name(OPTION B),and how to enter it into the computer (OPTION A). REQUIRED
INFORMATION-

The variable name or at least a few letters of it. You may obtain this first

through dictionary option B if you know at least one rile in which it is used.

Each portion of the data dictionary has a menu to assist you in entering the

required data for your inquiry. However, if you find you can't get out of the dictionary
for some reason, type HELP in all capital letters when asked for a variable name.

Then answer N to the question about wanting a printout. This will allow you to
return to the main dictionary menu and then return back to the main PMS menu
through OPTION D or OPTION X
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4. Sbd epis D' ft W ad do abe hIwm
This maow you to eak the 4doury mew rntua= to Tlw main PMS

nmu Before leaving the dictionary, kt Siva you som ftrtwtheraormation on the fies
thm -xi in the dctionary.

Some of the data dictionary Mae are not accessible by you, sad can only be
acesed by someone having knowledge of DIASE III+. You can also only read data

out of the dictionary: database personnel must add new entries to the dictionary
through DIM,'E I I1+.- The prinMa reamo for this is the hct that most of these files
contain, information generally only used by database personnel.

Each of the files is shown below with a brief description, of what it contains:
* CONTAINS- Files which contain elenmants(variables)
* FILE- Describes the fies in PMS.

* ELEMENT- The variable names and information about them
* PROCESSES- The program and modules which process the elements and.

*PROGRAMS.- The programs which, control the operations of each of the
menu options in the- PMS system

* AUTOFILE- Describes the auto iles in PMS.
* USER- Describes the users of PMS.
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VOL CONCLUSION

T s b has focused on application of a data bas systm ror a Republic of
Kom military personel magement systeon In order to reduce epmdits and
mmnpowr for personnel management and to increase the ability of combat soldiers, it

is very important for the Korean military to apply the computer system for personnel
manaement. Since we use dASE III4 for application program in this thesis, we

should use elational data base model Therefore, we reviewed the basic knowledge
about a data bas system in Chapter 11 and discussed the general concept of relational

model in Chapter III. After that, we focused precisely about the design problem of the

relational model in Chapter IV. In Chapter V, we discussed the practical system

analysis and relational database design for a Korean Army personnel management
system. In order to mintain and use the data ban system efctively, we discussed the
relational implementation in Chapter VI. Especially, in Chapter Vl1, processing
procedure to access actual program in Appendix A was shown. %hen we construct a
data file to access this program we should consider theoretical problem that are
discussed in Chapter IV. In prototyping personnel data base in this thesis, all data
items such as came, assignment, education, etc. is based on the Korean army
personnel record. Because of the military security problem we use artificial sample

data for prototyping.
In order to strengthen the readiness of the Korean military under the alert states,

it is imperative that personnel management be performed very efficiently. A most
important consideration in data base development is to store data so that it can be
used for a wide variety of applications and can be changed quickly and easily. In order
to perform these ftnctions, the data should be independent and flunctionally dependent

on key values. It should also be possible to query the data base to satisfy user's

rquiements using application programmer the Database Management System(DBMS)

itself. These data items should contain useful information for decision makers to
analyze, plan and manage a personnel organization. However, a data base is the
interface between people and machines. Data base design is a two-phased process.
This thesis examined both logical and physical data base design process, and this

rrocess is an iterational process to get closer to an acceptable and optimal design.
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APPENDIX A
PROGRAM STRUCTURE

FDRIVrM

JUPDTE JABLE __'LISTING IREPORTS JEDIT MEUSI DIC

7 -ASSIGN'f EDCT :

JU? EDI JL PROIT 4ED M-EDt DICT4

U? MED2 LNU.TSCIR *ED K 'ED21 FEZ

UPPROMOTI ED ROMOT

uP IOT 1 EDPROMO 1

UPPROM021 4EPOK

MENUS Cl MENUS C

U?..AW-PUi ED..AWPUI

JUPAW.PU -1 EDAW..YU

-UPAW-PU2 EA..U

UPAW ,PU31EAU

MENUS Cl ENS

UPEDCAREER

MEMENUS CR
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APPENDIX B
PROGRAM

1. DRIVELPRG

* Module name ,DRIVER.PRG
* Author sKIM SAN NAN
* Date z31 6CT 86
* Purpose sThis is the DRIVER module for the entire system.
* It queries the user for task selection and calls
* the correct module to service that request.
* When control is returned from the calling module
* the user is asked if more information is required.
* If yes, then the process is repeated, else, the
* program terminates.
* Called by : DRIVER is called at system startup
* odules called INENUSCR,TABLE,LISTING, REPORTS,UPDATE,EDIT,DICT
* Variables used :
* Global : i : holds the value of the user input.
* today: holds date
* - Local t none .

*Set uWoojor presentina menu.
****************************** ****** *** **** ***** ** ******* *

*Close all open files.
CLEAR ALL*---------- Set working working environment
SET TALK-OFF
SET ESCAPE OFF
SET BELL OFF
SET HEADING OFF
SET HELP OFF
SET MENU OFF
SET SAFETY OFF
SET STATUS OFF
* ---------- Create underline variable, Uline.
uline=REPLICATE ("", 80)
* ---------- Create memory variable for today's date.

*This sets up the CRASH.TXT file which records all actions so
that if the sydtem crashes, the data base can be recreated. This

* file is deleted if the system terminates normally.

SET ALTE TO CRASH
SET ALTE ON
DO WHILE .T.* DO WHILE .T. means DO WHILE TRUE i.e. DO FOREVER

* The DO WHILE will be terminated by an EXIT command
* Clear the screan and display the main menu
CLEAR
DO MENUSCR

2,11 SAY " F F I C E R P E R S O N N E L A N A G E M"
2,62 SAY "E N T"
6 36 SAY "MENU"
14 33 SAY "INFORMATION"

* 8,2 SAY "A. PERSONNEL ALLOTMENT TABLE."I6!2 SAY 
7B. 

LISTING."i sSAY "t Any quer that requires a listing or information"
11,12 SAY "1C. REPO;T personal record card)."
12,12 SAY "'D. UPDATE.'
13,12 SAY "IE. EDIT."
14,12 SAY "IF. DICTIONARY."
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5, 12 SAY no. CumG DATE."

6612 SILT OX. EXIT. "

21',5 Sky tav
2 29 SAYTIN(

1 21, 55 SATky m
*210 AY e"[ Enter selection (A-G, or Xto Exit)u

DO L11z .T.
1.0
DO WHIILE 1-0

IA~ Y TIME (
234 SAY S

IF WMAE CHR(i) )$"1ABCDEFGX"1

ENDIF
1-0

ENDDO
* 23,54 SAY TPPER(CHR(i))
IF .NOT. CHR(i)$1"Gg1

EXIT

SET COLOR TO N/W
19,33 SAY "INFORMATION"
15 12 SAY 110. CHANGE DATE."

SET e60LOR TO W/.N
* 21,5 GET today
READ
p21,S SAY today
*19,33 SAY "INORMTION"1
19.5 12 SAY 1"G. CHANGE DATE."
023,54 SAY

ENDO
DO CASE

CASE CHRj(g:)$ "Xx"
RILAS ,today

SET TALK ON
SET ESCAPE ON
SET BELL ON
SET HEADING ON
SET HELP ON
SIT MENU ON
SET SAFETY ON
SET STATUS ON
CLEAR
RETUMN

CASE Ci (±$"Aa"l
DO TABL

CAS HR3$1B1
DO LISTrING

CASE CHRiA$"Dd"

CASE CHR~i)$-h'Ee"

CASE OIR i)$"Ff"

ENDCASE
ENDDO
SET ALT1! OFF
CLEAR ALL
CLOSE ALTS

RAECRASH. TXT
~when done,return to main menu

RETURN
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a. MEN WCLPRG

*podule name MIHNUSCR. MI
*Author aKIM SAN NAN
Data .30CT 86

*Purpose i Menu screen
H odiles called I None ,

*r Variables used t Local s none
Al Grbal"tod~a holds date

4Set reenu menu.

19 TO 3 69
4,1 TO 24,77 DOUBLE
6,3 TO 17,7S
5,30 TO 7,46 DOUBLE
6 31 SAY SPACE(15)
14,3 TO 22 75
18,30 TO 26 46 DOUBLE
19 31 SAY SkACE (15)
S,1 SAY REPLICATE(CHR(176),28)
6,2 SAY CR176
7,2 SA CU 76

8, AY CU 16)
92SAY CUR 1761112SAY CR 176
132 SAY-CU 176

14,2 SAY 76
15,2 SAY CUR 176
16,2 SAY CUR 176
17,2 SA CUR 176
18,2 SA CRLC 176 (7),8
16,2 SAY CUR(176)
20,2 SAY CUR (176)
1,2 SAY CR(176) R17),8
22,2 SAY CHR(176)
23,2 SAY CRPIA 176 (7),5
2127 SAY CR 176)
22,76 SAY CR176)

20,76 SA CUR(176)I21,76 SAY C(176L17,76 SA CUR 17616,76 SAy CUR 176
15,7 SA REI k 176 (7),0
14,76 SA CU 176
13,76 SAY cR176
12,76 SACU 176
11,76 SA CUR 176
10,76 SA CUR 176

SAY6 CR (176
8, 76 SAY CR176
7,76 SA 0R176)
6,76 SA CHR176)
5 47 SAY REPLICAt (CHRJ176),30)
14,33 SAY IINTION'
20,8 SAY IODATE TIpME"
20,55 SAY "UPDATED BY"
21,5 SAY today
21 19 SAY TIME ()
*21,52 SAY gname

RETURN
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Z. TANLLPG

M oule ns &TABLE .PR
A uthor sKEN SAN NAN

*Date Ii R6C se
*VPQ Fupseis is the DRIVER mouefor parsouwe1 allotment.

* ~~~Whn control is reture= rm h ale8oL
*the user is asked if more information is rewuired
* and the process is reeated, or control is passed
* back to mhe DRIVER moiul.

*Called by sDRIVER
*Modules called :MK MSCR
*Variables used i

* Global # i s holds the value of the user input.

..... Sootment tbe

CLE
DO WHILE .T.

CLEAR
DO MENUSCI

215SSAYPEIRSON NE9L A L LOT ME9NT"
6 35 SAY "TABLE"
14,33 SAY NINFOENATIW"N
10,18 SAY "COMPANY GRADE OFFICER,"'
11,18 SAY"IFIELD GRADE OFFICER ell
12,18 SAY 'GENERAL GRADE OFFICER:"
14,18 SAY." TOTAL O
16,18 SAY "** X. Return to main menu
20,8 Sky "DATE TIME'
20,5S SAY "UPDATED Byte
21,5 SAY todao
21 19 iSAY TD(

* 23,10 SAY 11 Enter X to Exit P4:
USX member INDAX member

FIND warrant officer
COUNT? WHILErnsavaetofir"Txi
FIND 2nd ilutenent
COUNT WHILE ranks - "2nd lieutenent" To xx2
FIND 1st litutenent
COUNT WHILE ranks = "11st lieutenant" TO z3
FIND captain,
COUNT MILE ranks a "captain" TO xx4
FIND major
COUNT WHILE ranks a Imajor" To xx5
FIND ieutenent colonel
COUNT WHILE ranks a "lieutenant colonel" TO xx6
FIND colonel
COUNT WHILE ranks a "colonel" TO xx7
FIND brigader general
COUNT WHILE raniks a "brigader general" TO xx8
FIND major general
COUNT WHILE ranks * "1 major general" TO xx9
FIND licutenent general
COUNT WHILE ranks = "lieutenant general" TO =10
FIND general
COUNT WHILE ranks a "general" TO xxii
compIIIIa ym1x+ xx2+ xx3+ xz4
field a xxS + Xx6 + xx7
goner a xuS + xx9 + xzlO + xxii
addsu * company + field + generI10,4S SAY com any

11,4S SAY field
12,45 SAY oner
14,45 SAY Addsum
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DO WIE.T.

2119.0z(
DO EXL 1,,,

23 54 SAY

iIF

* 23,S4 SAY UF'PER(CHR(i))
IF .NOT. CKR(i)$,, I

EXIT
ENDIF
READ

ENDDO
DO CASE

CASE CHR(i)$ "XX"
CLEAR
CLOSE DATABASES
RETURN

ENDCASE

E----......- when done,return to main menu

3. LISTNG.PRG

* Module name :LISTING.PRG
* Author sPARK, JAR 9OCK
* Date :1 nov 86
* Purpose :This is the DRIVER module for the listing system.
* It queries the user for task selection and calls the
* required modules.
* When control is returned from the called module,
* the user is asked if more information is required
* and the process is repeated, or control is passed
* back to the DRIVER moiule.
* Called by , DRIVER
* Nodules called ,MENUSCR, LALL, LASSIGN, LEDUCAT, L_PROMOT
* Variables used s
* Global : i , holds the value of the user input.
* today: holds date
* Local : none

* Set u 1oo for tresentina menu.

CLEAR
DO WHILE .T.

DO MENUSCR
2,32 SAY I"L I S T I N G
6 34 SAY "SUBIENV"
14 33 SAY "INFORMATION"
8, 2 SAY "A. List all officers."
9 12 SAY "B. List all new officers for assignment."
10,12 SAY "C. List all officers educated. "
11,12 SAY "D. List all officers for promotion test."
12,12 SAY "E. Change date"
14,12 SAY "X. Return to main menu"
20,8 SAY "DATE TIME"
20,55 SAY "UPDATED BY"
21,5 SAY today
21,19 SAY TIME()

* * 21,55 SAY gname
@23 10 SAY " I Enter selection ( A - E, or X to Exit ) , ]
DO W1ILE .T.
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460

TnT(

!!IIV 23T 54UYMCNR())
E aXT

END V
SET COLOR TO X/V

19,33 SAY "ZIINAOT "
12,12 S6Y "I. CHANGe dATe"

SET 60.1TO V/V
021, 5 GET today

READ
21,5 Say t~
19,33 SAY " RwIIATOUi 12,12 S&Y "I. Chan"e datem
23,54 SAY " "

DOC&S!
CUS CHR(i)$ NIX"

CLER
RETURN

CAS 0H ( i)$"Aa1"

* ....... when done,return to main memu
RET"UNa. LALL.PRG

* Nodule name L_ALL.?RG
* Cuthor CRYi SAN
* Date uIS 6 X; 86 "
* ~~eeto list all mrs.
* Caldby : LISTING
* Nodules called , none
* Variables used ,
* Global , none

SET TALK OFF
park u x

15,5 SAY Send data to printer ? (YiN)" GE park
READ
SELECT 1
USE main INDEIX HAIN
SELECT 2USE member
JOIN WITH maint TO all VOl sna U A->sn .
IlEWS ranks,s8nsa, nme ,A c..typ, org.)ranh, p~orer

Calle bym
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N1 ;m 1 6ps & W v9%sr. ...a r r~ r a s

oh es retwa to Ustlmas-.

a. LDJCATJ%&

uAule for the listing syst.
whmthe user requires the mi t

ta na particular courses.

MIinftary edato course mame.

Find SMa What emrse MeN to List.

: a It for wht course am ( or press RETUM

r .( . -- flNFM3T 0.A.C1234 )" MT miemep. lower (am.e)

..5 ,rt, printer ?(T/9). U NPC

-Set up printer macro.
Is 0"
Printer a "7Q PRnT"

IT" M r..edaat FMS camme a aemes Spr inter
CM3 Wf. Fam

s so + aome
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Ae dne, return to listing menu.

IJROMOT.MRG

* o eme sLPROOT. MG
* author spin JAn am
*Date s1 DEC 86

SPurpose :This is the LISTING module for the listing system.
This module is used when the user requires the

* officers list for promotion test.

=Ca belleaLISTING
Vari.ables usedLocal s ranks holds the value of the user input,

acceptable values: military rank.
years holds the value of-the user input,

* acceptable values: promotion year.
Mahoal I today hold the date

* t Un 1=j • fntinj menu.

CLUR
=S all INEx rall
ranks "x*
rrs s-1.

V tILE rank #' OR. years*"#
* ........... find out rank and promotion year.
CLEAR
2S AY "LIST ALL OFIiCERS FOR PROMOTION TEST."2,0SAY today)

1, oo AYTINEI
3,0 SAY ULIN

1..........Get proposed and rank.
rank a SPUAC20)L ars (PIcK(2)

15,5 SAY Iist for what rank (or press RETURN to exit)"
11,S SAY "(e.g ... > 1st lieutenent)" GET rank
17,5 SAY "W1hat is a promotion year?(or press RETURN to exit)"
,A SY "(e.g ----------------------- > 82)" GET years

rank * LOWZR(rank)
. r- .OURR(y ears)

DO CaE
CSE rank a " " .OR. years * "CLIAR

bO1UK " " TO YN,printer
. 1,15 SAY "Send to printer ?(Y/N). " GET YN PICT "I"
...... Set up printer macro.

If YX It"y"
Printer s "TO PRINT"

ENDIF
&SPORT FORK rpromote FOR;

ranks a rank .AND. SBSTR(porder,1,2) <= years &printer
MIT

CUt .OT. FOUND()
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17.5 SAY There is no + rank
2 A TM flUS3 miy KET TO TRY AGAIN ..... m

10T---When done, return to listin; menu.
R3-R

4. REPORTS.PRG

M odule name :REPORTS.PRG
*Author :PARK JANB OCK
*Date , 1 DE6 86
*Purpose :This is the DRIVER module for the report system.

* This module is used when the user requires the
* personnel record card.

*Called by :DRIVER
M odules called 2none

*variables used
* Global :today: holds date

Set L~~~~r resentima menu.

CLEAR
USE all INDEX all
msn = 4I
DO WHILE msn- #

*--- --- Find out service number.
CLEARI 21 SAY "PERSONNEL RECORD CARD.*"

2,60 SAY today
2,70 SAY TIMEf)
3,0 SAY ULINE

SOCLSRGet proposed service number.
men = SPACE (8)

15,5 SAY "List for what service number (or press RETURN to exit)"
16,S SAY (eg--> 21554) "GET msn

msn =LOWER(man)
SEEK man
DO CASE

CASE man ""

CLEAR
CASE FOUND(0

* 5S0CLEAR
AC iPT "Send to printer ?(YIN)." TO printer
E--------Set un rinter
IF printer a 'Yf'

SET PRINT ON
ENDIF
CLEAR
REPORT FORK rreport FOR sns aman
WAIT "1 "t
USE EXPERT
@ 24,5 SAY "EXPERT TITLE"
LIST expertitle FOR snnmsn

USE careers INDEX careers
SEEK man
REPORT FORK r career FOR snamsn
USE p...val INDEX peval
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emoe IWX *% pr.4we*-nuo.r4r nIEL &->'reake

Wparder TO p_.t
5 s r SKT mum IS2fDTION ROMWTI
5 SSAY DATE OR=ER

Lt FO o~nn
CLOSE DATIASSWAIT a i
SELECT 3
USE avardpun
SELECT 4
USE e-pDM M1EX aomn
JOIN WITH avardpun-T te FOR porder=C->porder FIELDS C->kind,
USX t p-°rder, C->tdat*,sn
INDEX ON p-order TO p-tep

5,S SAY " KIND OF AWARD PERSONNEL ORDER DATE"
6 S SAT" AND P ISHOrENT

LIST FOR snnmsn
WAIT " "

CASE .NOT . FOUNDO(
CL7S SAY " There is no " msn
24'S SiY "PRESS ANY KEY TO TRY AGAIN .."

WAIT
ENDCASE

..... When done, return to listing menu.
RETURN

5. UPDATLPRG

M Nodule name :UPDATE.PRG
A uthor :KIM, SAH NAM

* Date ,27 oct 86
Purpose ,This is the DRIVER module for the update function.

It sets up the main update menu, accepts input
* from the user and calls the required modules.
* When control is returned from %e called module,
* the user is asked if more information is required

and the process is repeated, or control is passed
• back to the DRIVER module.
Called by . DRIVER
odules called MUS CR, UPHAIN UPEXPERT UPEDUCAT UPPRONOT,

_AW_PU, MAINTAIN, UPEVAL, UPCAEE
• Variables used i
* Global s i s holds the value of the user input.
* today: holds date

• *jt*Xlo jf r Rr sent nj menu.
**********~**J*r * ***********************

CLEAR
DO WHILE .T.CLEAR

2,14 SAY"U P D A T I P I R 0 N N R L E C 0 R D S"
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prqti"mdersm
awar W fh~trecordis

:0 Sgriment records"

SAT*WATZ i TDM"

3',jUUTwrx~ seation (A - 1, or X to return to main"

ATI

19.33 SAY gg ONTION"
E1,342 SAY 111. CKLM DATE",

21, S UT today

3:6SAY

Do maintainRMm

cCASE03(L)$Nl3*"

0UP3 PU

NCASSKMH

vhwen done, return to min menu
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a. MAM4AIKP3
L Nased for

, a the maiine intenance, used for

* Cafladhws EDIT• .490. r

=il kim
on=RT ALL

U$1 promote 11M promot
a on

held =_ porder
DO WILE .not. =o0

X hkeld
aI n

lidd . p-order
string s SU3STR(fieldd,1,2)
fields a SUBSTRI! 1,2)
IF string > fiels

field = porder
ENDIF

ENDif
I, . <> x

USE kim
APPEND BLANK
REPLACE sns WITH x
REPLACE porder WITH y
Us2.gromote INDEX promot
fiez =fielddEDII
LOCATE FOR sn a i .AND. p-order • fieldd
SKIP

USE kim
APPEND BLANK
REPLAC sens WITH i
REPLACE porder WITH field
SELECT 1
USE kim
SELECT 2
USE rank INDEX rank
JOIN WITH kim TO member FOR p order A ->porder

FIELDS A->sns ,p.order, ranks ,Edate
SELECT 3
USE main INDEX MAIN
SELECT 4
USE member
JOIN WITH main TO all FOR ens a C->sn

FIELDS ranks,ns, C->name C->c_type,orgqbranch,p-order,;
tdate,C->borndate DC->born_p ace

USE all

CLOSE DATABASES
MAIN.PRG

Nodule name :UPHAIN.PRG
A uthor :PARK JAE SOCK

• Date 22 NV 86
* Purpose iThis is the UPDATE module for updating new member.

It sets up the add new officer members menu,
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* accets input from the user and calls therequired AtoAes. When control is returned
, rom the cale module the user is asked if more
I inforation is requireA and the process is repeated,

* .or control is passed back to the UPDATE module.
*Called by , UPDATE

* Nodauesballed ,SC IENI
Variables used ,

* Global , i , holds the value of the user input.
* today, holds date

n t one ******** *******

Set uRloo for addina new officer members.

USE main Index main
sns a "x"
DO WHILE snaCLEAR

2,1 SAY "Add new officer members"
2,60 SAY today
2,70 SAY TIMEf)
3,0 SAY ULINE

* ----------- Get proposed service number.
gns SPACE(S)

.@ 15,5 SAY "Enter service number ( or press RETURN;
to exit)" GET sns
READ
* ---------- Check to see if service number already exists.
sns a LOWER(sns)
SEEK sns
DO CASE

*------- If user did not enter a service number,
------- clear the screen and return to UPDATE menu.

CASE ens • " "
CLEAR--- If service number already exists,
*-..... notify user and allow another try.
CASE FOUND(

*20 10 SAY sns + "already exists"
? MH 7)
W!IT*---------If service number not already taken,

*------- let user add it.
CASE . NOT. FOUND ()

APPEND BLAK
REPLACE sn WITH ens
SET FORMAT TO screeni
READ
SET FORMAT TO

ENDCASE
ENDDO(While user does not enter blank for service number.)
REINDEX
* --------- Return tO UPDATE menu.
RETURN

c. UPEXPERT.PRG

* Module name ,UPEXPERT.PRG
* Author :PARK JAI SOCK
* Date 22 N6V 86

Purpose ,This is the UPDATE module for adding expert to the EXPERT
database file. It sets up the add e xper members menu,

* accepts input from the user and calls the
required modules. When control is returned
from the called module, the user is asked if more

* information is required and the process is repeated,
or control is passed back to the UPDATE module.

130

---------



9CM 1 id bll" V T

* ~ 41 Glbl s bolds the value of the user input.
* tofayl holds date

CLEARI 21 SAY "Add expert members"
2,60 SAY today
2,70 SAY TINKI)
3, 0 SAY MLINK

--- ----Get proposed service number.
sns aSPACK(8
* 15,5 SAY "Enter service number (or press RETURN;
to exit)" GET sns
READ
*-------------- Check to see if service number already exists.
USE main INDEX main
ens = LOWKR(sns).
SEEK sna
DO CASE

-------. if user did not enter a service number,
---------- clear the screen and return to UPDATE menu.

CASE sns a "1 "

*------------ If service number does not exist,
* ----- notify user and allow another try.
CASE .NOT. TOUND()

* 20 10 SAY sns + "does not exist"
? F&7)

WAI if service number already exists in the MAIN file
* ------ check to see if service number and expert title already
*- ----exists in the EXPERT file.

CASE VOUND (
USE expert INDEX expert
*------------------Set up loop for adding expert titles.
ttitle a"I
DO WHILE ttitle #

CLEAR
* 2,1 SAY "Add expert members"
2 ,60 SAY toda
2,70 SAY TIM r)
3,0 SAY ULINE

*--------------- Get p roposed expert title
ttitle a SPACE(20)
* 15 5 SAY "Enter expert title (or press RETURN to;

exit)" GET ttitie
READ
*-- Check to see if service number already exists.
SEEK sns
DO CASK

---------- If user did not enter a expert title,
---------- clear the screen and return to previous
---------- program.
CASE ttitle ""

CLEAR
---------- If service number does not exists,
---------- add a ax ert title.

CASE .NOT. FON()
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expertitle WIITH ttitle
RZPLCZ6a WITH urns

~ If service numer already exists in the
EXITfile check to set if expert

---- tel rey exists in the EVE RT file.
CASE Fount~)

USIL epert DEX expertitis

DO CASE
CASE FOUNDO(
@ 20 10 SAY ttitle + "already exists"

? &1(7)
WAIT
------ If expert title not already taken,
-------------let user add it.

CASE .NOT. FOUND()
APPEND BLANK
REPLACE expertitle WITH ttitle
REPLACE Sn WITH sns

EmmCaE
ENDCASE

ENDDO(While user does not enter blank for. expert title)
ENDCASE
REINDEX
CLEAM

ENDDO(While user does not enter blank for service number)
*---- --Return to UPDATE menu.

RETURN
d. UPEDUCAT.PRG

*Module name :UPEDUC-AT .PRG
*Author sKIN, SAN NAN
*Date :31 NOV 86
*Purpose :This is the UPDATE module for adding education results.

* It quries the user for task selection and calls
* the correct module to service that request.
* When control is returned from the calling module
* the user is asked if more information is requireA
* If yes, then the process in repeated, else, the
*prormtermiates.

*Called by :UPDATE
*Modules called :MENUSCR, UPMZD1, UPJLED2
*Variables used:
*Global s i : holds the value of the user input.

* today: holds date
*Local t none

Set =loop for presentina menu.

CLEAR
DO WHILE .T.
*DO WHILE .T. means DO WHILE TRUE i.e. DO FOR EVE R
*The DO WHILE will be terminated by an EXIT commuand
*Clear the screan and display the main menu

DO MENUSCR
@ 2,11SAY "A DD M I LIT A RY E D C A TI0N RE SU

L T S1"

1433SAY" "SIN'FORMATION"
10,21 SAY "A. Add military education results"112 AY "'D. Add personal education results"
12 ,21 SAY "1C. Change date"
13,21 SAY "IX. Exit"
20,8 SAY "DATE TIME"
20,55 SAY "UPDATED BY"
21,5 SAY today
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%21 19 SAY T=h()1 2 SAY game
go EoSk nter selection CA -C, or X to Exit ) aa3

LEXT

* 2354 SAY PER"R~)
IF NOt. CHR(i))$ c" X1

END??
19,3305 SAY "INFRMATRiO"
12 21 ST. C. 1 cAgE E

SET COLOR TO N/N

I 21,5 GET today
READ
*21,5 SAY toay
11 SAY 11.Cange date"
233S SAY TION"

DO CASE
CASE CHR(i)$ "JXx"

CLEAR
RETURN

CASE OHI)S A
DO UP MEDI

CASE CHU) $1"8b"
DO UPMED2

MDOENDCASE
------- when done,return to main menu

IR . UPM-EDI.PRG

M odule name :1 D1.PRG
*Author P JAB BOCK
*Date t22 NOV 86
*Purpose :This is the UPEDCAT module for adding education results.

* it sets up the add military education result, accepts
* input from the user and calls the required modules.
* When control is returned from the called module, the
* user is asked if more information is required and the
* the process is repeated, or control is passed back to
* the UPEDUCAT module.

*Called by s UPEDUCAT
M odules called :SCREEN3
*Variables used
*Global :i : holds the value of the user input.

* today: holds date
*Local s none

*Set uv o for addina new officer members.

USE m.educat Index m..educat
names fix"
DO WHILE name # "

CLEAR
2:1 SAY "Add military education results"
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Lr.~m..r..4m . etprqpesed course rm.

J& K ft rrcre name ( or press RZTUR I

M~wck to sea if course name already exists.
SEEK name
DO cast

* ---- if user did not enter a course nm
* ------- clear the screen anid return to UPED6CT menu.
CASS name = *" of

2H - If course name already exists,
* ---- notify user and allow another try.

CA 20 Fo 10 SAY name + "already exists"

WAIT(7
------ If course name not already taken,
------- let user add it.

CASE O FOUND 0

REPLACE cnazue WITH name
SET FORMAT TO screen3
READ
SET FORMAT TO

ENDCASE
ENDDO While user does not enter blank for service niumber.)
*--------------. Return tO UPDATE -menu.
RETURN

2. UPMAIED2.PRG

M odule name sUPN..ED2.PRG;
*Author :PARK- JANBDOCK
*Date s22 N6V 86
*Purpose sThis is the UPIDUCAT module for updating miltr

* education results to the EDUCATMW file. r
* It sets up the add military education results,
* accepts input from the user and calls the
* required modules.* When control is returned

from the called module, the user is asked if moreCalledinformation is required and the process is re eated,
or cnrlipasdback to the UPEDUCAT mo ule.

Caldby sUPEDUCAT
M odules called :SCREEN2

*Variables used:
* Global :i s holds the value of the user input.

5*~~~:todays holds date euainrsl.

Se plo for addina military dctonrsls

USE educatmn INDEX educatmn
name Itz
sis 11-
DO WHILE sna # "1 1 .OR. name * "1 1

-------------- Find out what service number to add.
CLEAR

2,1 SAY "ADD PERSONAL EDUCATION RESULTS"
~2, 60 SAY todaf)2,70 SAY TIME)
3,0 SAY ULINE
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~------- Get proposed service nuder and class name.
name *SPACE (20)
sois a incic
* is's SAY UAd for what service number

17.5 SAY "Add for what class name"
I1',7 SAY "( or press RETURN to exit)" GET name

READ
--------Try to find that service number.

sns aLOWER(sns)
SEEK ins
DO CASE

*--------- if no service number entered, return to UPDATE menu.
CASE sns ""

CLEAR
CASE name ""

CLEAR
*-------if service number found, try to find that class name
*-------and add using screen2 format.
CASE .NOT. FOUND (

USE educatan INDEX ccname
mus a sns + name
mnss - lower(sns)
SEEK sns

IT .NOT. FOUND()
USE educatun
APPEND BLANK
REPLACE sn WITH ins
REPLACE cname WITH name
SET FORMAT TO screen2
READ
SET FORMAT TO
ELSE

*5 0 CLEAR
1 1~5 SAY name + " already exists"
? R(7)

WAIT
ENDIF

*--------Otherwise,warn user anid allow another try
CASE FOUNDO(

S 17,5 SAY "there is no 11 + sns
@ 24,5 SAY "Press any key to try again...
WAIT " If

ENDCASE
ENDDO(Continue editing until user requests exit)
*------------- Return tO UPEDCAT menu.
RETURN

e. UPPROMOT.PRG

M odule name :UPPROMOT.PRG
*Author :PARK, JAE BOCK
*Date :22 NOV 86
*Purpose :This is the UPDATE module for adding recent

* romotion members to the PROMOTE database file.
* t sets up the add recent promotion members menu,

* aceptsinput from the user and calls the
* raceurd modules. When control is returned
* from the balled module, the user is asked if more

* * information is required and the process is repeated,
* or control is passed back to the UPDATE module.

*Called by :UPDATE
*Modules called :MENUSCR, UPPROMOI, UPPROM02
*Variables useds

* . Global t i i holds the value of the user input.
* today: holds date
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9 O I U L I .T : m a n s D O W K I L E T R U E i . g D O V0K
*r Thi DO WHILE v 11 be termina ted by an EXIT coinmnd
*r Clear the screen and display the main menu
DO MKVUSCRI 2,13 SAY "ADD RE CENT PRONOTI ON RE CORDS"

066SAY "SUBMENU"
14,33 SAY "INFORMATION"s

0,10, 21 SAY "A. Add promotion orders"
11,21 SAY SIB. Add personal promotion records"
12,21 SA 11C. Chanve date"
13,21 SAY "1X. EWt"
20,8 SAY "DATE TIME"

*20,55 SAY "UPDATED BY"S
*21, 5 SAY today
*21 19 SAY TIM(
*21i,52 SAY gname.
023,10 SAY" (Enter selection (A -C, or X to Exit)

DO WHILE~ T.

DO WHILE i-a
*21,19 1Y iIHE()
*23 54 SAY Il

IF TT§PER(CI4R(i) )$"ABCX"1
EXIT

ENDIF
ina.

ENDDO
6 23,-54 SAY UPPERCHR(±))
IF .NOT. CHR(i)$"C c"

EXIT
END IF
SET COLOR TO N/W
@19,33 SAY "INFORMATION"
012,21 SAY "1C. CHANGE DATE"

SET COLOR TO WIN
9 21,5 GET today
READ
@ 21,5 SAY today
@ 19,33 SAY "INFORMATION"s
@ 12,21 SAY "1C. Change date"
* 23,54 SAY "1 "

ENDDO
DO CASE

CASE CHR(i)$ "Xx"
CLEAR
RETUR.N

CASE CHR (i)$"Aa"l
DO UPPRON01

-CASE CHR (i)$"1Bb"1
DO UPPRON02

ENDCASE
ENDDO
*------------ when done,return to main menu
RETURN

1. UPPROM1.PRG

*Module name :UPPROM01.PRG
*Author :PARK, JAE BOCK
SDate t22 NOV 86
*Purpose aThis in the UPPRONT module for adding promotion orders

* to the RANK file. It sets up the add promotion odors,
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tto

Vau u mr

* =r

* rik rmim e

90 I= order 0

1 S d&M recat premetiem orders."
:,0 todel

--------- Get proposed promotion order.
r cV (20)

,I'sMT "toter promotien order ( or press 1TH
to amt t TFET order

M .------- Check to see if promotio order already emists.
order a LOM(order)
SM order

..0 Cin user did met motor a promotion orde,
* ...... cler te screen id retbrm to WPyiz mmu.
CME order a *

----- f trimotism order already eaists,
-.tU er allow ater try.

CM DI 0 S order + walready exists"

------- If pronotion order not already taken,------- let user add it.
CZW S . IF

D&K order WITH order
SET Fohal TO screen4
'am
SET FOUT TO

UMMOOO ?user dees not enter blank for promotion order)
........... niturn tO UPPROwT menu.

2. UPPROMO2.PRG

Modu~le nme SW 3S2 .M
* Author SPam JAN Eock
*Date ,22 i6v *6
*Purpose ,This is the UPPUMI module for ad personal
* promotion records to the POKOTW 7l.
* It sets up the add personal promotion record,
* acce ts uput from the user and calls the
* rewi~red abdules. 1Gen control is returned
* frm the called module the user is asked if more
* information is required and the process is repeated
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w lo w Pu" o to 09 Mas.

b~mi er .ILssa 1 ms mu.r

v- manm

P e'.5w ervice Water ( or press alm to exit) WT s
00l ChOk to if Service 101hr Mfteis

F9_r-z. f asrf did net ater a service .iumer,
*~~o-o 1lar 0h screm adreturn to UT Menu.

A It nwmer_#ww not exist,
moflm ~ TV d aw amother try.

-~~~n +T~~u~ " do" not eaS1sto

*0000qg £sovue *01or alroadly exists,Nowr am it.

00000o000 t for e*iag personal promotion
Box"

~~ orders 0 r enmal promtion records-"

'gd 32',07SATF ULZM

----- _ t~ropes*d promtion order.

eldt)* U'I &T" tr promotion order (or press RETUI to;

10 MY 0(e.9 --->66-100 AMN)" 09T orders
_W10ic to ane if service wiser already exists.

00If user did not enter a promtion order,
-------0 clear the screen and retu rto previous

*-0----- proiram.

CASE orders
CLEAR

-------0 XL srvice number does not exists,
----- amia personal promotion record to PRONOTE
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~brO
hfl3 ILpryw wM orders

". MIDt41"*Wl I se I 8teU"eI ye
*-0.~. -U oervt-e smer a).redy extits in th
*-,- -- - 1 1US, raeck to see if course

*wumm mw ue ira exists In the EDUCATIU file
c~mm

~TTo tow VunX srausus"TO U~~p TO tasen

mi t Vorders

DO CUB

C 00 VAY orders + "already exists"
AT7)

*f promotion order not already taken,
* -.... e t user add it.

CUE .NOT. eunD)

iijE I6 NXXX promote
RtPLACE p-order WITH orders
RLACI sn WITH sns

UN0(Wiile user does not enter blank for ezpert title)

VMIn.(OQ-wr does not enter blank for service number.)

- Return to UPDtE menu.
U UP.AW.PU.PRG

Module me U

*Purpose This is the UPDATE module for addina warded and
* unshed mbers to the ANAROPIR, the A.P_M, and

Ab APP database files.
It set t add award and punishment records menu,

* accets lnput from the user and calls the
required modules. When control is returned

* from the called module, the user is asked if more
* information is required and the process is repeated,

or control is passed back to the UPDATE module.
*Cllod by aUPDATE

* roen callse a UCR, UPAWPU1, UPA_PU2, UAW._PU3
*Varables used

* Global ai t holds the value of the user input.
* todays holds date

* a 1j*2d nt orf.

CLE1 0 HILE .T.
DO WILETS .T. means DO WHILE TRUE i.e. DO FOREVER

* The DO WHILE will be terminated by an EXIT comand
* Clear the screan and display the main menu

2,11 SAY "A D DA W A R D AN D PUN I S HH I N T R I
C 0 a D 5"
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10 AFL . award and punishment points."
lIj "IT Na r 1order of award and punishment."

12. 1 sky MC. one award ad punishment record."

IL UTZ TMZ"
2:5SAY "UPDATED BY"
21 19MY T ()

[ 2152 SLY gnam*
@ 23 io SAY "(Enter selection A D, or X to Exit) :

DO %!ILE .To

DO WHILE 1.0

r INXY()1Y'219 SLkY T"sEo

0 2354 SY ()

*9 215 SLY "D.CHNGEiATE

1933~ SAY "D.. OIND"
*321 SEY t"D.angae

23:S4 SLY

CUR CASE ZI

CASE CHE (i)*"ka"
DO UPA 1

CISS CHR 119b"

ENDCASE
INDO ----- when done,raturn to main menu

1E.R UPAWf PU.PRG

M odule name UfAL-PUI.PRO
*author KRIM, San NAN
*Date 22NOV 86

Purpose ,Tis is the U?...AWJPU module for adding award and
lunishment poinits to the A..,Pfile.

* It sets up the add award and punishment points,
* acceIts input from the user and calls the
* required modules. When control is returned
* from the called module, the user is asked if more
* information is required and the process is repeated,
* or control is passed back to the UPLW.PU module.
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I rbabl 1 1f Value of e r input.

za*- index a0P
IDO IEWI ris #a

2 ' Y "AMd award and punishment points."
2:60 SAY today
2,70 SILT TIMI)

? 3,0 ST ULIU

*~.a..Get proposed award and punishment n ame.
kins *SPACE (30)

M SSSY "Inter award and punishment unm (press RITUNI,
toext)u GET kinds
I ---- check to see if award and punishment name already exists.
kinds LOWIR(kinds)
SEEK kinds
DO CASE

----- If user did not enter a'award and punishment namel
------ clear the screen and return to UP.,AN.) menu.

CASK kinds "'
CLEAR
-------. if award and punishment n ame already exists,
------ notify user and allow another try.

@20 "M10 SAY kinds + "already exists"
? H(7)

WAIT
------ If award and punishment name not already taken,

Z ----- let user add It.
C1SK .NOT. FOND

REPLACE kind WITH kinds
SIT YONIAT TO screenS
READ
SIT FORMAT TO

INDDO(Wile user does not enter blank for award and punishment;
nahme *
*------------- Return to Ui..AwyU menu.

REU'2. UPA Wf PU2PRG

*Module name :UPAW PU2.PRG
*Author :KIM,- SANM AN
*Date t22 NOV 86
*Purpose :This is the UPAW PU module for addinq the

* ~e rsonnel order o? award and punishment to the AWARDUR
* ?ile. it sets up the add prsonnel order of award and

* punishment, accepts inputrfrom the user and calls the
required modules. When control is returned

*from the called module the user is asked if more
* information is requireA and the process is repeated,
* or control is passed back to the U?.AW_3U module.

*Called by : UP AW PU
*Modules called sSCRIIkN9
*Variables usedt
*Global i i z holds the value of the user input.

* today: holds date
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a U persamml order of award and punishment."

L ......... o Proe d e ereamel order.

r ,rsm, order ( or press ZTIUI

mI . L;-- Cer a i personnel order already exists.

--. ---- user did not eatqr a personnel order,

------- clear t screen amd return to UP..AMPU menu.

i rsemel order already exists,
no M..s and allow another try.

LY award + -:already exists"

•I..... Ipermq , order net already taken,
et r m ad it.

Sorder WTH award
TOscrew*d

P!Q user does met enter blank for personnel order)
........ Return tO UP_W_PU menu.

3. UPA P .PU.PRG
A*AAAA**A . AAAAA* *******************************************

M Nodule name ,SiWAUN U3.PRO
• Author SKIN,- SAM MAN*Date,2

Purpose This .is U .,PU module for adding personalI award and pulmqnt records to the X~t:lW file.
rthe asad persoal award and- pnishment

rpts i tput from the user and calls the
I rei red mdulks. When control is returned
I fm the called module the user is asked if more
• n~ormatign is requireA and the process is repeated,

_ or control s pCa€e back to the UP_A1_PU modle.* Caed by . l.a .
* N ale talle4 none

* artabies
•Gli i, iholds the value of the user input.

today, holds date
;"al none

----------- X-----I-------2
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~,UtL'$~eseal award and puielent records *"

.w........ Get proposed service number.
Me SPA&e(S)
158,S SAY liater service nmber ( or press RETURN to exit)" GET sns
IT--m-Check to "ee if service abo~r already exists.

sam a LOWE(ans)
SINK ens

*....... if user did not enter a service number.
* ....... clear the screen and return to UPM _U menu.
CLASE sre-" "
*.... If service nudber does not exist,
*....... not y oser and allow another try.

S20.10 ShY ns + odoes not exist"

WAIT
. if service nmber already exists,
* ...... Let user add it.
CASE rOND( )

Y &_pM INDEX ap._M
- ------- S et up loop for ddLn personal award and

ore....f .. punislment records.
rder o "UNDO WIILe order # •

IST "Add personal award and punishment records."
3: SAT tody
2,o SAT UTL

----------- et proposed personnel order.
order a SPACI(20)

O S,5 SAY "Enter personnel order (or press 
RETURN to;

S16,10 SAT "(e.g --->86-100 ARKY)" GET order

*-- Check to see if service number already exists.
SEIK sit
DO W- ..... If user did not enter a personnel order,

- ------ clear the screen and return to previous
- ----- proram.

CASE order - " "
CLEAR

- .......-If service number does not exists,
, ....... add a personal award and punishment
-..... records to k.]jU file.

CASB .NOT. FOUND()
APlND SLAN
REPLACE p-order WITH order
REPLACE en WITH ens

* ----- If service number already exists in the
*------- A.. P MR file, check to see if personnel
*...... order already exists in the A_.P_N file.
CAS FOUND()

FIND hens
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W"T TO tap MULZ 8fl"sns"
un t

W e• p..order TO teWP• .. USa]t _NDK2 temp.
U%_ruir u LOWKR, order)
51 order R

DO CASE
CASE FOUND()

2 SAY order + "already exists"

WAIT -....... If personnel order not already taken,
•-.... let user add it.

CASZ .NOT. FOUNDO)
USE a_-_in INDEX apmn
APPEND BLANK
REPLACE p-order WITH order
REPLACE sn WITH sns

ENDCASE
ENDCASE

ENDDO(While user does not enter blank for personnel;order. )
ENDCASI
CLEAR

NDDO(While user does not enter blank for service number.)
Return to UPAW_PU menu.

RITUMW
g. UPEVALPRG

Nodule name 3UPEVAL.PRG
• Author :KIM, SAM NAN
• Date t22 NOV 86
• Purpose sThis is the-UPDATE module for adding personal
Seformance evaluation records to the P-KVAL file.

* It sets up the add performance evaluation records,
• accepts iput from the user and calls thw required
* modules. When control is returned from the called module,
• the user is asked if more information is required and
• the process is repeated, or control is passed back to
. the UPDATE module.
• Called by s UPDATE
Nodules called iSCREEN7

• Variables used :
• Global s i : holds the value of the user input.
* today: holds date

Set lo for addina personal Performance evaluation.

USE main INDEX main

DO WNILN ais #
. &, SY "Add personal performance evaluation records."

1:60 SAY todayS2'70 SAY TIMIT)
3,0 SAY ULINS

----------- Get proposed service number.as • SPACE(8)

L 1,i SAT "Inter service number ( or press RETURN to exit)" GET sns
* ---------- Check to see if service number already exists.
sue a LOWER(sns)
SEEK sumDO eAStO ... If user did not enter a service number,
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*4e. ---- clear the screem a=W return to UPIDATE uenu.

If_ qqrvice nt~ber does not exist,
~ noU~~ r and allow another try.-

20 10 U . + "does not exist."
NUIT

------- ~ If service nupber already exists,
-------. let user add it.

* CASE FOUND ()
2!!.pevalINDEX p..eval
* :: - Set up loop for adding personal

*rm... performance evaluation records.

DO *WHILE rdate * #
CLEAR

. reord." * 2, SAY "Add personal performance evaluation,

2 60 SAY today
2,70 SAY TIMEKO
3,0 SAY UMINE

----- --- Get proposed rating date.
rdate a SPALCV(8)
* 15,5 SAY "Enter rating date (or press RETURN to;

exit) 16,10 SAY "1(e.g --- >OA/DDZ/Y')"1 GET rdate
READ
*- Check to see if service number already exists.
SEEK sns
DO CASE

* --- If user did not enter a rating date1
------------------- clear the screen and return to previous

* ------- p
CASE rdatea

CLEAR
* .. ---- if service number does not exists,add
* --- a personal performance evaaluation record
*a.-------. to P EVIL file.
CASE .NOT. FOUNW()

APPEN BLANK
REPLACE ratin dlate WITH rdate
REPLACE sn WITH sns
SET FORM TO screen7
READ
SET FORM TO

*--i------If service number already exists in the
*--------- P .EVAL file, check to see if ratin
*--------- date already exists in the P..EVAL file.
CASE FOUND()

FIND &sns
COPY TO temp WHILE snal"&sns"
USE temp
INDEX ON ratinqdate TO temp
USE temp INDEX temp
rdate - LOWER(rdate)
SEEK rdate
DO CASE

CASE FOUNDO(
@ 20 10 SAY rdat++"ardyeis.
A EM~(7) t arayeit.
WAIT

--------- If rating date not already taken,
--------- let user add it.

CASE .NOT.* FOUNDO(
USE p...val INDEX p-eval
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APPEND BLANK
REPLACE ratinqdate WITH rdate
REPLACE sn WITH sns
SET FORMAT TO screen7
READ
SET FORMAT TO

ENDCASE
ZKDCAS•

order.) INDDO(While user does not enter blank for personnel;

eNDCASE
REINDEX
CLEAR

ENDDO(While user does not enter blank for service number)

iT UPCAREEILPRG

• Module name :UPCAREER. PRG
• Author :KIM, SAM NAN
* Date s22 NOV 86
• Purpose :This is the UPDATE module for adding personal
•* military careers to the CAREERS file.

It sets up the add assignment records,
* accepts input from the user and calls the
•reued modules. When control is returned

from the called module, the user is asked if more
information is required and the process is repeated,• or control is passed back to the UPDATE module.

• Called by UPDATE
• Modules called SCREEN8
• Variables used
• Global - i : holds the value of the user input.
• today: holds date
* Local : none

Set u loop for addina military career.

USE main INDEX main
sns a "x"
DO WHILE sns # " "

CLEAR
2,1 SAY "Add assignment records"
2,60 SAY today
2,70 SAY TIME()

@ 3,0 SAY ULINE

•----------- Get proposed service number.
sns = SPACE(8)
* 15,5 SAY "Enter service number ( or press RETURN to exit)" GET sns
READ* ---------- Check to see if service number already exists.
ins - LOWER(sns)
SEEK sns
DO CASE•------- If user did not enter a service number,

•------- clear the screen and return to UPDATE menu.
CASE Ins = " "
CLEAR•------- If service number does not exist,
•------- notify user and allow another try.
CASE .NOT. FOUND()

Q 20 10 SAY sns + "does not exist."
? f(7)
WAIT

------- If service number already exists,
•------- let user add it.
CASE FOUND()

146



7F

WSE careers IDZX careers
* ------------ Set up loop for adding assignment records.
order a u"
DO MKILE order #

CLEARIS1 AY UAWd asuigniment records."
2:0SAY toda

2 70 SAY TIMEb
3,0 SAY MINE

------------- Get proposed personnel order.
order - SPACE(20)

exit).U * 15,5 SAY "Enter personnel order (or press RETURN to;

0 16,10 SAY "1(e.g --- >85-100 army)" GET order

*- Check to see if service number already exists.
SEEK sns
DO CASE

*--------If user did not enter a personnel order,
*--------clear the screen and return to previous
*--------program.
CASE order-""

CLEAR
*--------if service number does not exists,add
*--------a lersonal asignment record to CAREERS

*-------fie.
CASE .NOT. FOUND()

APPEND BLANK
REPLACE p .order WITH order
REPLACE sn WITH sns
SET FORMAT TO screen8
READ
SET FORMAT TO

*-------- If serve ie number already exists in the
*i--------CAREERS f'ile, check to see if nersonnel
*--------order Already exists in the CARERS file.

CASE FOUNDO(
FIND &sns
COPY TO temp WHILE sna*"&sns"
USE ternINDEX 09p order TO temp
USE temp INEX temp
order ; LOWER(order)
SEEK order
DO CASE

CASE FOUND()
*20,10 SAY order + " "+ "already exists."

CHR(7)
WAIT
*--------if personnel order not already taken,
*--------let user add it.

CASE .NOT. FOUNDO(
USE careers INDEX careers
APPEND BLANK
REPLACE p...order WITH order
REPLACE sn WITH sns
SET FORMAT TO screen8
READ
SET FORMAT TO

ENDCASE
ENDCASE

order.) ENDDO(While user does not enter blank for personnel;
ENDCASE
CLEAR

MMDDO(While user does not enter blank for service number)
------------- Return to UPdDATE MODULE.
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6. EDITPRG

* Module name sEDIT.PRG
* Author :PARK JAk OCK
* Date a16 NOV 86
* Purpose :This is the DRIVER module for the EDIT function

It sets up the main edit menu, accepts input
* from the user and calls the requireamodules.
* When control is returned from the called module,
* the user is asked if more information is required
*. and the process is repeated or control is passed
* back to the DRIVER module.
* Called by DRIVER
* Modules called :MENUSCR, EDEXPERT, EDEDUCAT, EDPROMOT, EDAWARD,
* EDPUNISH, EDEVAL, EDCAREER
* Variables used :
* Global : i t holds the value of the user input.
* today : holds date
* Local : none

Set up loop for tresentinq menu.

CLEAR
DO WHILE .T.

CLEAR
DO MENUSCR
@ 2,20 SAY "E D I T P E R S 0 N N E L R E C 0 R D"
@ 6 34 SAY "SUBMENU"
@ 14 33 SAY "INFORMATION"
@ 9 t SAY "A. Edit personal personnel record."
@ 16,s SAY "B. Edit expert record."
@ 11,5 SAY "C. Edit military education"
@ 12,8 SAY " result."

13,5 SAY "D. Edit promotion record."
14,5 SAY "E. Edit award and punishment record."
9 42 SAY ". Edit erformance evaluation"

@ 16,45 SAY " record."
@ 11,42 SAY "G. Edit assignment record."
@ 13,42 SAY "I. Change date"
@ 14,42 SAY "X. Return to main menu"
@ 20,8 SAY "DATE TIME"
@ 20,55 SAY "UPDATED BY"
@ 21,5 SAY today
*21,19 SAY TIME()
*21,52 SAY gname
@ 23,10 SAY "Enter selection (A -G, I, or X to return to main"
@ 23,57 SAY menu) •
DO WHILE .T.

i=0
DO WHILE i-0

i=INKEY()
* 21,19 SAY TIME()
@ 23 65 SAY ""
IF UkPER(CHR(i) )$"ABCDEFGIX"

EXIT
ENDIF
ino

ENDDO
@ 23,65 SAY UPPER(CHR(i))
IF .NOT. CHR(i)$-"Ii"

EXIT
ENDIF
SET COLOR TO N/W

19,33 SAY "INFORMATION"
13,42 SAY "I. CHANGE DATE"
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SET OLORTO If/N
LEI 3 0ET todayI19:33 SAY HDIaTxort
1342 SAY "I. Change date"
23,65 SAYLT

DO CASE
CASE CHR(i)$ "1Xx"

CLEAR
RETURN

CASK CHR (i)$"1Aa"
DO EDNAIN

CASE CHR (i)$" if
DO EDIXPET

CASE CHRi( i)$cm
DO EDEbUCAT

CASE CHRi(Qi$1#Dd"1
DO EDPROMOT

CASE CHRiW Ifel
CASE CHAf-iT$0"Ff1

DO EDIVAL
CASE Oil (i)$11Gg11

DO EDCAUER
ZNDC&S1

INDDO
*---- ---when done, return to main menu.
RETURN

a. EDMAIN.PRG

*Module name :EDM&IN.PRG
*Author tPARK JAE BOCK
*Date 2 22 N6v 86
*Purpose :This is the EDIT module for editing personnel record.

* It sets up the edit p rsona 1 personnel record,
* accepts input from the user and calls the
* required modules. When control is returned

from the called module, the user is asked if more
information is required and the ~process is repeated,

* or control is passed back to th EDIT module.
*Called by : EDIT
M odules called :SCREEN1l

*Variables used:
*Global : i i holds the value of the user input.

* today, holds date
*Local inone

Setu~3oomfor diting' personnel record.

USE main index main
sns a*~x
DO WHILE sns ""

*------------ find out what service number to edit.
CLEAR
* 2,1 sAy -EDIT PERSONNEL RECORD"
2 260 SAY today
2,70 SAY TIMED)
3,0 SAY ULINE

------------- Get proposed service number.
ins = SPACEW8
@ 15,S SAY "Edit for what service number (or press RETURN;
to exit)" GET sns
READ
*----------- Try to find that service number.
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ens a LroWE(mn)

%V" ----- if no service number entered, return to DI? m miu.

-a----- If service number found, edit vaiag SC1 format.
S9T FOik TO screenli
SET FORMAT TO

* -....... Otherwise, warn user and allow amother try.
CASE .NOT. FOUNDO)

* 17,5 SAY "There is no ' + sns + "number."
* 24,5 SAY "Press any key to try again....
WAIT " "

ENDCASE
KNDD(Continue editing until user requests exit)
*----------- Return tO EDIT menu.
RETURN

b. EDEXPERT.PRG

* Module name :EDEXPERT.PRG
* Author :KIM, SAM NAN
* Date :22 NOV 86

Purpose :This is. the EDIT. module for editing an expert record.
It sets up the edit expert record, accepts input from

* the user and calls the required modules.
* when control is returned from the called module,
* the user is asked if more information is required and
* the process is repeated, or control is passed back
* to the EDIT module.
* Called by : EDIT
* Modules called : SCREEN9
* Variables used :
* Global : i : holds the value of the user input.
* today: holds date
* Local : none

* tr ftin***********I*** l! ******* **22*-* - -
USE expert INDEX expert
title = "x"
sns r "Kx"
DO WHILE sns # " " .AND. title # " "
*---------- Find out what service number to edit.
CLEAR

2,1 SAY "EDIT EXPERT RECORD"
2,60 SAY today
2,70 SAY TIME

* 3,0 SAY ULINE

----------- Get proposed service number.
title = SPACE(20)
sns a SPACE(8)
@ 15,5 SAY "Edit for what service number ( or press RETURN;
to exit)" GET sns
READ
0 1S,S SAY "Edit for what expert title ( or press RETURN;
to exit)" GET title
READ
* ........ Try to find that service number.
sns - LOWER(sns)
SEEK sns
DO CASE

* ------ If no service number entered, return to EDIT menu.
CASE sns • " "
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1wr

Setumto WTimu

Dateo

~~!!4I4I4,cmt4oyP turnedUK mne

orcotrL s the taZmer an cls h

I dam1 LZuate~~

30 Zclass " "
*w~we.--- find out What Class nman. to edit.

"T "EDIT HILITUY EDUCATION RESULTS"
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L -MA r.-' " -Weed CIO"ss onm.

a
t ba ,er claes s ( or press um

* --- t find that clas name.-L w 't .lese

If no class name entered, return to EDCAT menu.CM class 0 n "

it-- ---- Ifclass nama found, edit using SCRIENI format.

SET omi TO screen31
no
SET FONNAT TO

*....... Otbervi ewarn user and alloy another try.
CS AY WIf"re is no " + clsee

L24,5 SAY "Press any key to try again..."

OO(centms edtn untl user requests exit.)
n! .......... Ietu t T mnu.

2.ED MED2PRG

* odule name DJ_.D2. PIG
* Author ,1 ,- A

Date22 IOV 86
Purpose 1 8 i the T module for editing personaleducation results.

* It sets up the edit personal education result,acel ts iput from the user and.calls the.
requred modules. When control ie returnedr the caed module euser Ls asked if more

* ormatign.is requ rea ad the process is repeated,
or control is passel back to the EDEDCAT module.* balled , A1TI* ls ald, SC]U hw

* Variables used ,
* global , t : holds the value of the user input.
*today, holds date

n result.

OS educaton INDEX educatoa
name a O"N

D ILE sas TM .OR. name
... - find out what service number to edit.

2,1 SAT "EDIT PERSONAL EDUCATION RESULTS"
62.460 SAT today
92.70 SAT Tna)

30 SAT ULINE

------....---. Get proposed service number and class name.
name a SPACE(20)Ins SPACE(6)

13,5 SAY "Idit for what service nunber
" GET es
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j~~jJJ 1tJ for weat clawset

m~m LO~ m ~ findl that service number.

if no sdrvice number entered, return to EDIT menm
can m m

CASE name*
--Ifservice number found try to find that class name

----- and edit using scre.i formt.

USE educatmn IX ccname
os a ns + name
sna *lower(sns)
SEEK sns

IF FOUND(
SET FORAT TO screen~i
REID
SET FORMAT TO: so CLEAR

1 5 Say name + to Not found"

WAIT
ENDif

-------.. Otherwise,warn user and alloy another try.
7,5E SY"hre is no 11+ sns

124,S SAY "Press any, key to try again...'
WAIT"

ENDC&SE
INDDOContinuae editing until user requests exit.)

Return tO EDEDCAT menu.
21TY3

d. EDPROMOT.PRG

M odule name sEDPRONOT.PRO
*Author SKIN SANMNAN
*Date s22 1601 86
*Purpose :This is the EDIT module for editing promotion

* records. it sets up the edit promotion record,
*accet inut from the user and calls the

reqire!d mdules.* When control is returned
* from the called module, the user is asked if more
* information is required and the process is repeated,
* or control is passed back to the EDIT module.

*Called by : EDIT
M odules called : none

*Variables used
* Global i i holds the value of the user input.

toasholds date

CLEAR

O HILE . means DO WHILE TRUE i.e. Do forever.
*The DO WHILE will be terminated by an EXIT command.
*Clear the screan and display the main menu.

DO HMSCR
*2,12 AY " D IT PR OT1 0N R IC 0R D
96 36 MAY "SU3NENU"1
614,33 SAY "INFORMATION"
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I " #l t

I O lOM'ter selection a - C, or 3 to IUit ) , "

IDO

SOftTO W/lW$,4 SAT .NMOII
21 S €.€i0 T.

'20 W/m
1, 03 today1 ! 'oi ' w2

Is Sa T

I UC, SEfy Tte"
$a 1of

0()$ "Xo

00 2

------ .... letn t t 3? imou.

1. ZDPROMOI.PIG

• &A Iknt w IIqwaos.m

egjo aktIaOYU the ONO E MM -W for edt ting promnotion
* reoe.. ;t sets p the edt promotion record,

ecepts i:~"t frZm the user aW calls the
rLhred L'0 s. When control is returned• train ~ ad eme4 mle, the user to asked if' more
ffomoton e required and the process L ri aeted,S,_or te r i psted back to the M*M module.

CallaaIOT0
I:d bi

a Grobal 1s 1 t holds the value of the user input.
* todays holds date

* Set up loop for editing PFUOWTION record.



*......... t prepmd pr--- order.

r.f.a what preug rorrder t ot.A W I fr a r m t i n o d r o r p esrM

-- J i ... -- that promotion order.

If no graotion order entered, return to IDIONOT menu.

f--(promotio order found, edit using SCRM4 format.

W MihTo screeAI -

--.. _ rwr se,warn user and allow another try.

SA "There is no 0 + order

,SAY "Press ny key to try again.

tinue (*atinj until user requests esit.)
......... "turn toOPO menu.

. EDPROM02.PRG

* Noadle mme ,Iiolo .m
*Author t KIM SAN NMN
*Date s22 *V 8
* Purpose ,This is the I0PRO OT module for editing personal
* prooion record.1t sets u the edit personal promotion

recorA, accep ts ut frob the user a calls the
* required modules. ihen control is returned
* from the called module the user is asked if more
* information is required and the process is repeated,
* or control is paeed bock to the BDRONOT module.

* Cll~bi 20KPUOHOT
as N~i alled

* Variables use ,
6lobal , a holds re value of the user input.

today, hold date.

oLPromste INPM prome.teBr . N°3 o
WhtllE ens O " " .03. order 0 " "

---------- Find out vhat service number to edit.

, SA "EDIT PIRSONAL PROMOTION RECORDS"
UT 6 today
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)prqeeedervize Wwhr end promotion order.

t for &t I tgout orer *

ST(orpess p r t e e 0Xt) UT order

M to find that service number.

....- If no service nmber entered, return to IDPROOT menu.
r" a

,::::::If service nbetrfound, try to find that promotion
c .....order and dS t .

a

acI f'T TO screelO

PrOMWTO

L :t oftorder * i Not found"

*- - O rv ,rn user and allow another try.

,&, 'LTThere is no " + em
Y 'Press any key to try again..."

FIO(Cft! L tditiO .jl t er requests ezit.)
........ turn nu.

L tD.AW.PU.PIG
..... A......................... AAA......**..**.**..************, Neaeurs aD ..P.3
* author SAMAX
kte '2 i,
Purpoe a the IMIT module for editing award and punishment

recor. It set h up the edit award and Punisnment record,
ac toe tte user and calls the

* we~alred m.e s. Wh n control is returned
r* the called oulea user is asked if more

*enotio is require Oe process is repeated,
* or control is passed back to the WDXT module.

CedAes .. alled ,DI?
* Variablee used s
* Global t £ : holds the value of the user input.
* today, holds date
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IpOu N.ST.
*DO VMS T?. meams DO WILE TRUE i.e. 0O FOREVER
*The DO WHILE will be terminated by an EXT comand
*Clear the screen and display the main menu

DO NENUCRI ,12 SAY "EDIT AWIARD PUNISHMENT RECORDN
636 SAY 1"SU3HENU"1

16,33 SAY "IINFORN&TION"I
10,21 SAY "Ak.Edit award and punishment points."I11,21-SAY "3B.Edit award and punishment record."
12,21 SAY "1C.Edit personal award and punishment record.",
13,21 SY "1D. Change date."
14,21 SAY "X.Exit"
20,8 SA "DATE TIME"
20,S5 SAY "UPDATED BY"

* 21.5 SAY today
*2 19 SAY TIM ()WQ 2 52 SAY gname

@ 23,10 SAY "(Enter selection (A -D, or X to Exit)22
DO WHILE .T.

irnO
DO WHILE irnO

imINKEY()
*21,19 SAY TINE()
*23 54 SAY Il
IF U§PER(CHR(i))$"IABCDX"1

EXIT
END IF
i-0

ENODO
* 23,54 SAY TPPER(CHR(i))
IF .NOT. CHR(i)$"Dd-I

EXIT
ENDIF
SET COLOR TO N/W
* 19,33 SAY INFORMATION"
@ 13 21 SAY "'D. CHANGE DATE"
SET 65LOR TO W/N
* 21,5 GET today
READI1,S SAY today

19,33 SAY "INFOMTION"
13,21 SAY I'D. Change date"
23,54 SAY""

ENDO
DO CASE

CASE CHR(i)$ "1Xx"4
CLEAR
RETURN

CASE CHR~i)$"Aa"

Reur tOA EDI mnu

0. DA PU2.R

M odule name :EDAW ?.U1.PRG
*Author :KIM,- SAM NAN
*Date 822 NOV 86
*Pu~rpose $This is the EDAN.PU module for editing award and
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* pament ponits. It sets the edit award and
*o pislinnt Roints accepts ut ut froml the user and
* calls quirea modules. when control is returned

* ro the called module the user is asked if more
information is requirea and the process is repe ated,

*r or control is passed back to the ID_.AW_.PU mo4dl*.
ACalled by vID-0.APU
*Nodulepr called t SCRIERSl

Global 1 i holds the value of the user input.
vAiibe ue today: holds date

*r Local nn

Setu*Roatfor editina award andjunishment point.

DO WHILE award #
* ----------- Find out what award and punishment point to edit.
CLEAR

2,1 SAY "EDIT AWARD AND PUNISHMENT POINTS"

2,60 SAY today
2 270 SAY TIME ()

0 3,0 SAY ULINE

*-----------Get proposed type of award and punishment.
award z SPACE (30)
0 1!,,S SAY 1 dit for what kind of award and punishment"
@ 16,7 SAY "IT or press RETURN to exit)" GET award
READ
*-----------Try to find that kind of award and punishment.
award - LOWER(avard)
SEEK award
DO CASE

*---------if no kind-of awardand punishment entered,
*---------return to ED_.AW..PU menu.
CASE award ""

CLEAR
*---------If kind of award and punishment found,
*---------edit using SCREENS *omat.

CASE FOUND)
SET FORMT TO screen~i
READ
SET FORMAT TO
*------otherwise,warn user and allow another try.

CASE .NOT. FOTJND()
CLEAR
* 17 ,5 SAY "There is no "1 + award
* 24,5 SAY "Press any key to try again..."
WAIT""

ENDCASE
ENDDO(Continue editing until user requests exit.)
*-------------Return tOED.,AW_.PU menu.

ON2. EDAN WPU2.PRG

*r module name MEAN. PU2.PRG
*Author :KIM,- SAN' NAN
*Date a22 NOV 6
*Purpose 2 This is the ED..AW..PU module for editing award and

* unishment records.
sets up the edit award and punishment record,

ac cets input from the user and calls the
* required modules. When control is returned
* from the called module, the user is asked if more
* information is requira and the process is repeated,
* or control is passed back to the ID_.AWPU module.
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* fo*Variables usedv

Globaf s i holds the value of the user input.
*todaya holds date

* t P ) •tina award and tunishmnt oint.

USE awar dan Indez awardpun
award "x"
DO WHILE award # , "

* ---------- Find out what award and punishment record to edit.
CLEAR

2,1 SAY "EDIT AWARD AND PUNISHMENT RECORDS"
2,60 SAY today
2,70 SAY TIMEf)
3,0 SAY ULINE

*----------- Get proposed PRSONNKL ORDER.award * SPACE (20)a 15, SAY "Edit for what personnel order"
16,7 SAY "( or press RETURN to exit)" GET award

READ
*---------- Try to find that personnel order.
award ,L LOWER(award)
SEEK award
DO CASE

* ------- If no personnel order entered,return to EDAWPU menu.
CASE award = "
CLEAR
* ------- If personnel order found, edit using SCREEN61 format.
CASE FOUND()

SET FORMAT TO screen6l
SET FORMAT TO

*------- Otherwise, warn user and alloy another try.
CASE -NOT. FOUND()

CLEAR
17,5 SAY "There is no " + award
24,5 SAY "Press any key to try again..."WAIT"

ENDCASE
NDDO(Continue editing until user requests exit.)

Return tO 1DAW_PU menu.
RETURN

3. EDAW PU.PRG

* Module name 3EDAU.PU3.PRG
* Author sKIN, SAN NAN
* Date ,22 NOV 86
* Purpose :This is the ED.JAWPU module for editing personal
* award and punishment records.
* It sets up the edit personal award and punishment record,
* accepts input from the user and calls the
* required modules. When control is returned
* from the called module the user is asked if more

information is required and the process is repeated,
or control is passed back to the ED.AWPU mocule.* Called by EDAWPU

* Modules called : none
* Variables used
* Global ai t holds the value of the user input.
* today: holds date
* Local none

* Set up loop for editing personal award and punishment record.
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5fla a Ox"
DQ IWIU ans 0 " .OR. order # " "

Find out vhat service number to edit.

r 2 SAY HEDIT PERSONAL AWARD AND PUNISHMENT RECORDS."
2 260 SAY today

* 2,70 SAY TIMEK)
O3,0 SAY ULINE

*---------- -Get proposed service number and personnel order.
order a SPACE(20)
sns = SPACE (8)
* 15,5 SAY "Edit for what service number

10 GET Ins
READ

17,5 SAY "Edit for what personnel order "
18,7 SAY "( or press RETURN to exit) " GET order

READ
*---------- Try to find that service number.
sns a LOWER(sns)
SEEK sns
DO CASE

*------ - If no service number entered, return to EDAWPU menu.
CASE sns a ,0 *

CLEAR
CASE order in" "

CLEAR------ If service number found, try to find that personnel
*------ order and edit it.
CASE FOUND()

USE ap_mn INDEX a.pmns
sns = 6s + order
sns - lower(sns)
SEEK sns

IF FOUND()
SET FORMAT TO screenl2
READ
SET FORMAT TOELSE

5 5,0 CLEAR
15 5 SAY order + " Not found"
? A(7)WAIT

END!F
-- - Otherwise warn user and allow another try.

CASE .NOT. FOUND()
CLEAR

17,5 SAY "There is no " + sns
24,5 SAY "Press any key to try again...

WAIT "f
ENDCASE

!NDDO(Continue editing until user requests exit.)
......... Return tO EDAWJU menu.

R EDEVALPRG

* Module name EDVAL. PRG
* Author :KIM SAN MAN
* Date ,22 NOV 66
* Purpose ,This is the EDIT module for editing performance
* evaluation records.
* It sets up theedit erformance evaluation record,
* Accepts ihput from ae user and calls the
* required modules. When control in returned
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• fro the called mod le the user is asked if more
Caloletynr is requyred and the process is repeated,
or control is passed back to the EDIT module.Called by .. _,EDIT

M Nodules called , SCREEN1
• Variables used ,
• Global , i , holds the value of the user input.
• todays holds date

Set *1 oo for editina Performance evaluation record.

USE p-eval INDEX p-eval
rdate-= "x"
fins = "lxl

DO WHILE sns # " " .OR. rdate # " "
•---------- Find out what service number to edit.
CLEAR
@ 2,1 SAY "EDIT PERSONAL PROMOTION RECORDS"
@ 2,60 SAY today
* 2,70 SAY TiHE()
@ 3,0 SAY ULINE

• ------------ Get proposed service number and promotion order.
rdate = SPACE(S)
sns = SPACE (8)
@ 15,5 SAY "Edit for what service number

" GET sns
READ
@ 17,5 SAY "Edit for what rating date (e.g --- > 03/10/86"
@ 18,7 SAY " ( or press RETURN to exit) " GET rdate
READ
* ---------- Try to find that service number.
sns - LOWER(sns)
SEEK sns
DO CASE

* ...... If no service number entered, return to EDIT menu.
CASE sns - " "
CLEAR
CASE rdate " "
CLEAM
*---If service number found, try to find that rating

•------ date and edit it.
CASE FOUND()

USE peval INDEX rating
sns a sns + rdate
sns a lover(sns)
SEEK sns

IT FOUND()
SET FORMT TO screen?1
READ
SET FORMAT TOELSE

5,0 CLEAR
1S5 SAY rdate + " Not found"

? a(7)
WAITEIDI F

•------- Otherwisewarn user and allow another try.
CASE .NOT. FO D()

CLEAR
17.5 SAY "There is no " * sns
24,3 SAY "Press any key to try again..."W&IT " "

ENDCkSE
jNDDO(Continue editing unti' user requests exit. ;

-Return tO EDIT menu.
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g. EIAREELPRG

* Modul em ,EDCaI*ER .110
* author 11H SAM MAN
* D22 kOV "
Purpose ,Thiqis the EDIT module for editing personal

assigpment records.
* It sets up the edit personal assignment record,
* accepts ihput from the user and calls the
* required modules. When control is returned
* from the called module, the user is asked if more
* information is required and the process is repeated,
* or control is passed back to the EDIT module.
* Called by , EDIT
* Nodules called SCR MN81
* Variables used
* Global : i : holds the value of the user input.
* today: holds date
* Local : none

Set u loop for editing assignment record.

USE careers INDEX careers
order a 1z"

DO WKILI sns#" ".OR. ordert"
----------- Find out what service number to edit.
CLEAR

2,I SAY "EDIT PERSONAL ASSIGNNENT RECORDS"2.60 SAY today
2:70 SAY TIxIT)
3,0 SAY ULINE

*----------- Get proposed service number and personnel order.
order a SPACZ(20)
sns a SPACE(8)
* 15,5 SAY "Edit for what service number

" GET sns
amD
17,5 S&Y "Edit for what personnel order"
18,10 SAY " ( or press RETURN to exit) " GET order

READ
* ---------- Try to find that service number.
sns a L W9R(sns)
SEEK sns
DO CASE

* ------- If no service number entered, return to EDIT menu.CA.SE *ns a ""

CLEAR
CASE order a " "
CLUX*------ If service number found, try to find that personnel
*------ order and edit it.
CASE FOUND (

U51 careers INDEX carver
sns a sns + order
sns a lover(sns)
SEEK sns

IF FOUND()
SET FORMAT TO screen8lREAD
SET FORAT TO
ELSE 25 0 CLEAR

15 5 SAY order + " Not found"
IWQatI T
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* ... w. iOerwi7,warn user and allow another try.CASE .30?. roFO(
CLEUR

17,5 SAY "There is no " + ans
24,5 SAY "Press any key to try again...

WAIT""
ENDCASE

FIDDo(Continue editing until user requests exit.)
-.Return tO EDIT menu.

RETURN

7. DICT.PRG

* MODULE NAME : DICT.PRG
* AUTHOR : KIM, SAM NAN
* DATE : 31 NOV 1986
* PURPOSE : This program allows the personnel officer to
* obtain information about the data in the database.
* CALLED BY : DRIVER
* NODULES CALLED : A problem developed as we used the DRIVER
* to call subprograms(too many files open).
* This program is the main driver for the
* Adictionary requests.*VARqIABLES USED : .
* GLOBAL: i s holds the value of the user input.
* today - holds date
* LOCAL none

CLEAR
DO WHILE .T.
CLEAR

* DO WHILE .T. means DO WHILE TRUE i.e. do forever.
* The DO WHILE will be terminated by an EXIT command.
Clear the screan and display the main menu.

DO MENUSCR
* 2,20 SAY "DATA DICTIONARY INQUIRIES "

6 36 SAY "SUBMENU"
14,33 SAY "INFORMATION"S10,9 SAY "A.What is ??? and how do I enter it into the"
10,53 SAY || computer?"
11,9 SAY "B.What type of information does a particular"
11,55 SAY " file contain?"
12,9 SAY "C.What file contains a particular variable?"
13,9 SAY "D.Dictionary information."

* 14,9 SAY "E.Chanqe date"
15,9 SAY "X. Exit"
20,8 SAY "DATE TIME"
20,55 SAY "UPDATED BY"
21,5 SAY today
21 19 SAY TI ()

" 21 52 SAY gname
0 23,10 SAY " [ Enter selection ( A - E, or X to Exit ) 2 2 ]"
DO WHILE .T.

i-o
DO WHILE i=O

*21,9 AY TINE()
23 54 SAY ""

IF U6PER(CHR(i))$"ABCDEX"
EXIT

Lno
ENDDO

23 54 SAY UPPER(O-R(i))
if .*H. CHR(i)$" Ee"

E6T
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