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Abstract

An inventory control system is a process for managing and locating objects or materials. In
common usage, the term may also refer to just the system solution. Inventory objects could
include any kind of physical asset: merchandise, consumables, fixed assets, circulating tools,
library books, or capital equipment. The management of an organization using these
models is complex and further complicated by the vast number of items in the
organisation. In fact, more than 300,000 active items needed to be controlled in the
organisation. This research has developed inventory software for control and tracking of
warehouse, consumables, fixed assets, circulating tools, library books, or capital equipment for
tertiary institutions. The management of these items can only be done with the aid of a
computer; hence the complex items have a computerized item inventory database.
Each of the items that is supplied or replenished is continuously keyed into the
computer and the inventory stock parameters are updated automatically. The
company can now use a software package for its inventory control. The system can
be used to identify the index number of the item. From the index number, the
location of the item in the stock room is identified. Inventory control model is a
tool to help you manage your inventory and operate your pricing strategy, for an
organization. This is a model designed to Study the market, strategize a price, and

beat the competition. Inventory control model is used to develop and enact a
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complex, automated pricing strategy, based on real-time analysis of your industry.
It is used to respond to market changes immediately with unlimited lightning-fast

updates.
Introduction

Many things can be achieved in modern information systems using distributed
database model. Inventory control system is one of the modern aspects of
information systems. In consequence, distributed database model has been
discovered in this research as suitable tool for the design and development of
inventory control system in tertiary institutions. Within manufacturing, distribution
and retail environments, inventory can be the most valuable asset. For that reason,
companies employ the use of inventory control systems. Inventory control systems
serve the primary purpose of keeping anaccurate inventory. To understand an
inventory control system, you should learn what defines an inventory as
"accurate," the most common transactions that affect inventory, and physical- and
cycle-counting inventory audits. In modern time, standards have risen to such
levels that it is difficult, if not impossible to control inventory by manual form of
optimization. In most cases, the structure of an organisation inhibits service
differentiation of demands thereby creating an environment where rationing can be
applied. Thus, the approach in this research is to incorporate rationing to the
current practice of the company with three demand classes differentiated by their
demand lead-times. The motivation in taking this approach is that the researcher
believes it will result in better system performance given certain service level
requirements. Consideration was made to orders from the transport firm as the
highest priority class, failure and maintenance orders from the maintenance section
as the medium priority class while orders from external customer as the lowest

priority class. This research also established two static threshold levels in order to
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model a single location system facing an assumed Poisson arrival rates for the
classes. The Gold class has zero lead time while the Silver has a shorter but
positive lead time than the bronze counterpart. However, the simulation of a
Model-Driven Decision Support system would incorporate the continuous review,
one to one lot, service differentiation, backordering, demand lead time, threshold
rationing and clearing mechanism) items inventory policies with replenishment
lead times inclusive so as to find to find the fill rates as well as the average number
of backorders for the demand classes. This is because the knowledge of the fill
rates (probability of no stockout) and the rate at which demands are backordered
can help the company predict optimal parameters for inventory. Note that the
magnificent power of information technology is once again used to provide
succour to this ailing but important sector of the society. The study employs the
availability of the computing power and speed to build a hypothetical system
which can impact positively inventory control. In specific terms, a robust
programming languages (VB. Net) is used to model events and to provide optimal
heuristics for proposed inventory policies. In other words this study depicts the
details of a Discrete Event Simulation of stochastic demands for items Inventory
Control. Distributed database model has been applied in this system to enable

independent manipulation of data from various locations(institutions).
Materials and Methods

This section contains the analysis of some models developed for inventory control
and management and why they are unsuitable for solving the problems that
motivated this study. First, is the distributed database model for various
Institutions. Here, the management of the inventory is done with the aid of a
computer; hence the inventory complexity has a computerized inventory database

in a distributed model to facilitate various institutional manipulation of data. Each
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of the inventory that is supplied or replenished is continuously keyed into the

computer and the inventory stock parameters are updated automatically. The

Institutions use a software package for their inventory control. This is used to

identify the index number of the item. The software will search and pop up the

index number of the item. From the index number, the location of the item in the

stock room is identified. This is how the institution performs its inventory

management and control.

The allocation of inventory to demand classes has become increasingly dynamic,
complex and lies at the heart of almost every management problem. This is due to
limited capacity and perishable inventory. Several industries have innovated ways
to deal with demands from customers in view of the service level agreements and

price as the case maybe.

According to Isotupa (2005), to show that some of the equipments/parts are very
critical for the smooth running of the operations and needs to be serviced on a
priority basis, while other equipment is less critical and will have lower priority.
The two extremes are Ordinary/Priority as was used by Isotupa (2005),
Critical/Non-critical as was used by Rosetti and Thomas, Gold and silver as was
used by Vicil and Jackson (2006) and High/Low Priority Demand as was used by
Okonkwo (2010) and so many other authors. Different class of customers may
represent different importance to the supplier in a like manner or different
customer may have differing stockout costs, penalty costs or different minimum
service level. That is why it is overly necessary to distinguish between classes of
customers (Customer Differentiation) i.e. the consequence of multiple demand
classes, hence the handling of different customers in a non-uniform way. In this
way, it would be very easy to assign a different service level to each class. Also the

practical implementation of this policy would be relatively easy and will require
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less mathematical analysis. But the drawback of this policy is that there is no
advantage from the so-called portfolio effect. In other words, the advantage of
pooling demand from different demand sources together would no longer be
utilized. Therefore, as a result of the increasing variability of demand, more safety
stock would be needed to ensure a minimum required service level which in turn

means more inventory.

On the other side, one could simply use the same pool of inventory to satisfy
demand from various customer classes without differentiating them. In this case,
the highest required service level would determine the total inventory needed and
thus the inventory cost. The drawback of this policy is that higher service level will
be offered to the rest of the demand classes, a deficiency that would lead to
increased inventory costs. Critical level/threshold level/rationing level policy
essentially lies between these two extremes. It requires complex mathematical

analysis, but the gains outweigh the task involved.”
Systems Design Using Distributed Database Model

Distributed database is a database in which the data is contained within a number
of separate subsystems, usually in different physical locations. If the constituent
subsystems are essentially similar, the system is said to be homogeneous,
otherwise it is said to be heterogeneous. Distributed database systems may vary
considerably. At one extreme is the type where the complete system was
conceived, designed, and implemented as a single entity; such systems exist within
large commercial organizations and are usually homogeneous. At the other
extreme is the case where a number of existing systems originally planned as
isolated systems continue in their normal operation but in addition are loosely

linked to provide a larger distributed system; in this instance the system is often
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heterogeneous. Data is stored at several sites, several tertiary institutions, each

managed by a Database Management System that can run independently.

v \4 A 4
GATEWAY GATEWAY GATEWAY

DBMS1 DBMS2 DBMS3

Distributed Database Architecture

One of the principle advantages of a DBMS is that the same information can be
made available to different users(Tertiary Institutions). The data in a DBMS is
more concise because, as a general rule, the information in it appears just once.
This reduces data redundancy, or in other words, the need to repeat the same data
over and over again. Minimizing redundancy can therefore significantly reduce the
cost of storing information on hard drives and other storage devices. In contrast,
data fields are commonly repeated in multiple files when a file management

system is used.

ARRIVAL RATE SENSITIVITY ANALYSIS

Dataset [MST = 100, S = 10, K2 =5, K1 = 2, 4, = 3.25, A, = 2.56, SLq = 0.14, BL,
=0.12, Lr = 0.5]

J, |Bl [B2 [B3

0.56 | 0.0526 | 0.0155 | 0.0078
1.56 | 0.0258 | 0.0120 | 0.0039
2.56 1 0.0219 | 0.0030 | 0.0073
3.56 | 0.0184 | 0.0066 | 0.0000
4.56 | 0.0126 | 0.0032 | 0.0074
5.56 | 0.0093 | 0.0137 | 0.0000
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Fill Rates results on Arrival Rate Sensitivity Analysis

FIRST THRESHOLD LEVEL SENSITIVITY ANALYSIS
Fill Rates on First Threshold Level Sensitivity Analysis

Dataset [MST = 100, S = 15, K1 =2, A;= 1.45, 3, = 3.25, 1, = 2.56, SLy = 0.14, Lt
= 0.5, BLy = 0.12]

A
(S

Bl B2 B3

0.0246 | 1.000 | 0.0037
0.0075]0.0031 | 0.011
0.153 [ 0.012 | 0.0035
0.0256 | 0.0028 | 0.0000
0.0108 | 0.0123 | 0.0038
0 10.0235 | 0.0099 | 0.0000
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SECOND THRESHOLD LEVEL SENSITIVITY ANALYSIS
Fill Rates on Second Threshold Level Sensitivity Analysis

Dataset [MST = 100, K2 = 8, 2, = 2.56, 4, = 3.25, 2, = 2.56, SLy = 0.14, Lr = 0.5,
BLy=0.12]

1/B1 B2 B3

0.0452 | 0.0062 | 0

0.0496 | 0.0032 | 0.0041
0.0365 | 0.0096 | 0.0039
0.035 |0.0032|0.0038
0.049 |0.0033|0.004
0.0483 |0 0.0038
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DISCUSSION OF FINDINGS

Even though the system is a stochastic one, that is unpredictable and has the ability
to give different results, some consistent behaviour has be observed. This
consistency goes to match the intended policies with which this research coded the
application and the expected behavioural output which was to some extent made
evident in the concept modelling. This research notes the observations and findings

of the simulation experiments done in this study. They include:

The fill rate was increased while the three classes deteriorated. This sensitivity was

obvious in the demand class at A, = 5.56, where none of its demands were filled

because the value for the demand lead time is small. It was also seen that their
values were almost converging as the arrival rate was increased. This implies that
if the arrival rate is moving up steadily, it will reach a point were no demand class
will be filled. Though not perfectly so, the average number of backorders increased
with increases in the arrival rate. The first threshold level was increased to meet the
base stock level and the fill rates began to suffer. At point 8 and 10 it hit zero,
meaning that no demand was attended to. This is in line with the threshold
rationing policy of the simulation model that allows the filling of three classes
above the K2. But as the threshold level was increased, the demands were filled
less. The lines followed the same pattern. This is possible because of the close

proximity between their inter-arrival rates (i.e. 1/42 = 1/0.14=7.14 and 1/43 =

1/0.12 = 8.33. This also shows that if the demand lead times of demand are far

apart, a remarkable difference is highly inevitable.
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