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Summary of the thesis presented for M.Sc. degree
By Galal El Dien Osman to the electroniec and
Computer department, Faculty of Engineering,
Ain shams University.

Title " Data base application for stock control "

The general objectives of this thesis are to precssnt a syvstematic

approach of the stiructured information svstems dev and to
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establish z methodology for the Zulfiren

ct

0 the different develop-
ment phases. The capabilities of data Pase Mmanagemnent svstems and -
their implications on developing a structured information system are

also investigate i.

A case study from real 1ife stock control system is used, the
environment of maintenance and repair of motor-vehicles and the
relevant activities for a larg organization is selected to inves-
tigate the concepts of information systems and how thev can be used
in supporting the managerient level and the operational level as well.
In addition it shows how tSe chronic problems of stock control in
such large organization couvld ke golved throuch a well designed in-

formation svetem based or an eppropriate Zata kase manacesent system.

The thecis provides an insight to the rature of sSpare varts in-
vertory contrel througk = survey of the Z.fferent inventory control
moiels and the techniques of icreczasting and reguirersnt ol anning.
It also pre ents a praceical stervwise da-z bese desigr nezrnodology
that derives 2 data base siructure from a s&t of user's reguirements
in the form of desired coiputs., Then work rackw €
at the processing steps that are reguired and the data rese we are

e
needed, and firallv the inputs we have to collect.

The modular approach is folle ing during the implererntation
phase of ocur stock control 1nforma.ien syster (SCIS). According

this approach the (SCTS) s Givided irto the following ‘our modules
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(1) pata Capture module.
(2) Daily processing module.
(3) Queries and reports generation module.

(4) Monthly and annual operation module.

TOTAL DBMS was used as a tool in the implementation phase,
therefore its features were investigated in detail, and the
implications of these features on deriving the data base structure

was also discussed.

As the information systems moves itoward ture cperati’ n phase,
backup and recovery becomes a major concern, therefore the concepts
and the different methods of back-up and recovery were investicated.
Using the standard utilities provided by the operating system and
TOTAL DBMS, some measurements of back-up and recovery times were
taken to help in managing the problem of ansering the question,
when to backup?, sample results for different queries and reports ‘

provided by the system were included.
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CHAPTER 1

INTRODUCT TOMN

1.1 GENERAL OBJECTIVES

The objectives of this thesis are to present a compre-
hensive collection of tools for the structured information
systens development,and to establish a methodology for ful=
filment of the different development phases, The capabili=
ties of data base management systems and their implications
in developing a structured information syéten are also in-

vestigated,

As a case study from real life caee® is a stock control

system used in the environment of maintinance and repair of
motor vehicles and the relevant activities for a large or-

ganization. The organization comprises several central
stores of spare parts and several repair workshops repres-
enting the consumers of spare parts. The field of stock
contral is selected to investigate the concepts of informa-
tion systems, and how they can be used in real life in

supporting the management level and the operational level

as well, The chronic problems of stock control in such large

organizations could be sclved through a well designed informa-

tion system based on an appropriate dats-base management

system,
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1.2 OVERVIEW OF THE THESIS

In chapter 2 we give a review of the stock control dom-
ain. The different inventory models are discussed in detail,

The discussed models are :

Fixed order quantity model,

Modified reoerder point model.

The replenishment model,

The optional replenishment model,

The terminology used in stock control environment such as,
buffer stock, reorder level, lead time,...e8tc are also
addressed, Since the effectiveness of any stock management
program deponds largely on the sbility to make some sort

of reasonably aceurate future demands this is alsop discuss—
ed within chapter-2, Two techniques are considered, The
first is the forecasting technique and it is based on the
historical usage data{l) and the second is the material
requirement planning technique{2). In principle forecasting
is applicable only for items having independent demands,

but for items with dependent demands the requirement
planning technique is the more suitable one. In the field
of motor vehicles gpare parts we have many iteas characteriz-
ed with independent demands and many items characterized

with dspandent demands, as well,

Chapter 3 is a rapid review of the evolution of in-

formation systems, starting from punched-cards-based-in-

a3
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formation systems to the emergence of data base management
systems. Concepts of data models and some terminology are
also presented, Network, hierorchicel and relational data
models are discussed, An idea about data languages is

also includeddwo network based DBMS'S are explained, the
first is the CODASYL (Conference on Data Systems Languages)
DBIG (Data Base Task Group) proposal, and the second is

the TOTAL DBMS, TOTAL is the tool used in our stock control

system implementation, so it is discussed in more detailes,

Data base management systems have evolved to the point
of general acceptance and wide application, however a major
problem still facing the users is the effective utilization
of these systems, Achieving effective data base systen
usability is the matter of data base designe. Chapter=4
presents a practical step-wise data base design methodo=-
logy that derives a DBMS processable data base structure
from a set of user information and processing requirements.
Fige (1-1) designates the data base design process. On the
input side general information requirements represent
various users®' description of the organization for which
data are to be collected and stored in the data base. Data
base design based on the regquirements is considered to be
advantageous for long=-term data bases that must be adaptable

to changing processing requirements(3).

1-4
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Fige (l~1) Data base design inputs and outputs

The evalution of data base design methodologies is
currently a dynamic process, and general agreement on a
best approach does not appear to be immediately fortheoming
(3) « In this chapter we offer the design steps
shown in Fig. (1-2), which present the major principles
developed in the currently known general design methodologe
ies, These steps must be considered as flixable guidelines
or check points for the data base administrator or data
base designer, i.e., they are not formal rules that encom=
pars all possible design situistions. Fig. (1~2) also
illustrates the general interactions between design steps.
Details of each step is discussed in the contents of

chapter 4.
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Fig.(2=-1) Logicel data base design steps
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For requirements specification we shall use Warnier
Disgrams (4) as a clear and compact method for requirement
documentation. Appendix=-A gives complete system requirements
in the form of Warnier Diagrams. Performance measure of
the logical design procedure are limited to logical records
access counts, total bytes transferred to satisfy an applica~
tion, and total bytes in the data base (storage requirement).
These measurs attempt to predict physical data base perfor-
mance in terms of elapsed time and physical storage space
as closely as possible. The computations of logical data

base structure performance is included in Appendix-B.

Chapter=5 represents the implementation phase in our
system developing procedure, The final logical data base
stracture and the initial data elements, which are consider-
ed as the outputs of the logical data base design procedure
discussed in chapter~4, are used as inputs to the implementa=-
tion procedure. The system moduling approach is used to
enhance the implemintation procedure, which is a time con-
surning task, and to achieve the integrity between system
components. The system is divided into the following four

modules :

Module 1 : Data capture or data base creation module
Module 2 : Daily processing or transaction module

Module 3 : Queries and Reports generation wmodule

1-7
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Module 4 : Monthly and annual procedures amodule
Modules can be created and tested in an order independent of
their final placament in the system hierarchy. Sose addi-
tional dats elements are added to the basic data elements
to achieve some implesentation and programaing needs. For
each module the complete flow diagram anrd a list of its
programs and their functions are provided, Appendix-E in-

cludes detailed flow charts of the different programs.

Chapter & presents the operation phase. The main
features of the systeam operation are investigated. From the
system's users point of view the concepts of data base load-
ing, real time query formulation and daily processing are
discussed and the relevant system output samples ars iaclud-~
ed. From system manager point of view, the houskeeping
procedures and the concepts of backup and recovery are
explaned and some results showing backup and recovery times

are given,
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2.3

CHAPTER 2

INVENTORY CONTROL ASPECTS

INTRODUCTION TC INVENTORY MANAGEMENT

2.1.1 Basic inventory model,

2.,1.2 Hodified reorder point system with periodic inventory
count

2.1.,3 The replenishment inventory system,

2.1.4 The optional replenishmpent system,

ANMALYSIS COF THE MAIN INVENTORY MANAGEMENT PARAMETERS

2.2.1 Reorder, Buffer stock and service level,
2.2.2 Safety stock and lead time.
2.243 Demand distribution and buffer stock.

FORECASTING VERSUSS REQUIREMENTS PLANNING

2.3.1 Introduction
2,3.,2 Forecasting
2.3.,5 Reguirement planning.
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2.

INVENTORY CONTROL ASPECTS

3

1 INTRODUCTION TO INVENTORY MANAGEMENT

1.1 Basic inventory amodel (1)

Thne logical starting point for a discussion of inventory
is a oasic inventory model, The model itself first appeared
in tne literature more than thirty years ago, and it illus-
trates effectively the typical assumptions and simplificat-
ions invelved in building a medel for inventery management.
Tnis pasic model is tne fixed order guantity system, and

frequently referred to as the " Wilson Formulation ",

In this systen the reorder quantity is fixeo and reorder
-5 placeg for this guantity whenever the inventery on hand
crops tc & particuiar level, referred to as the reorder
level. Tne systerm is based on slecting the order guantity
wnacn will miniraze tne total variable costs of managing
inventory, tozs auaniily 15 known as the economic order guan-
Titys, .n deterrining this quantity the model assumes that
the ccst of managing inventory is made up sclely of Two

carts ¢ orderaing cost and carrying cost.

leien grdering cost

it 1s the additional cost of placing an order, whicn
.5 considered to oce aindependent of tnhe size of tne corder,

If Cc 1s the cost ot placing an orger and o 1§ the order

Z=-1
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