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DESIGN AND DEVELOPMENT OF A MATERIAL MANAGEMENT &
CONTROL SYSTEM IN THE RETAIL BUSINESS: A CASE STUDY IN MAJOR
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ABSTRACT
The purposes of this research were to design and develop a Material
Management & Control System (MMCS) using client/server technology and a
relational database. Major Hollywood Entertainment was used as a case study for
developing the system. The system is expected to provide better operations and
management for the material management and control system.

The System Development Life Cycle (SDLC) was used as the basis of the
research methodology. In particular, Microsoft SQL Server 2000, running under
Microsoft Windows 2000 Advance Server, was used for creating the system database
and keeping stored procedures. Borland Delphi 7.0 was used for developing the
application programming interfaces, operated under Microsoft Window XP. The
MMCS consists of 9 functions, i.e. Purchasing, Receiving, Returning to Suppliers,
Import Sales History from POS System, Issuing, Returning to Warehouse,
Forecasting, Inventory Checking, and Inventory Adjustment.

The MMCS was evaluated by seven users using MMCS. The questionnaire
concerns correctness, convenience and suitability of the interfaces, processes and
reports. The results showed that the evaluation levels were good or very good for
every issue. The MMCS reduces large amounts of incorrect data in the current system
and increases the efficiency of material management and control system performance.

Finally, further development of extension functions and internet functions are
recommended for future work.

KEY WORDS : SYSTEM ANALYSIS AND DESIGN / INVENTORY
CONTROL/ RELATIONAL DATABASE / MATERIAL
MANAGEMENT/
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CHAPTER 1
INTRODUCTION

1.1 Background and Problems

Business operations at present are highly competitive among business owners
who have to catch up with the changing situation at all times. One of the most popular
applications used for running the business effectively and enabling an organization to
gain profit as planned is to use the information technology.

Retail businesses are a kind of the continuously growing business. Most of the
business owners often try new strategies in order to attract numbers of customers into
their service. However, the loss or lack of the opportunity to gain the potential profit
has often been resulted. That is because of the absence of standards in material
management and control systems, particularly in food and beverage cost control.
Therefore, such business owners should possess some kinds of enough knowledge and
understanding of this control procedure in order to make their performance profitable.
Such control procedure including material purchasing, receiving, storing, issuing and
producing has to be systematically operated and examined.

Retail businesses ranging from medium size at the present time have been using
a computerized system called a point of sales (POS) system for recording the number
of units sold or sales volume. But, most of such software can provide only the
information of each of the goods sold and summarize daily, monthly and yearly sales
report. As a result, it can never determine the forecast in sales, item production
prepared for daily service, inventory control system and cost of goods sold which are
all considered necessary for operating business to profitable target.

In the case of Major Hollywood Entertainment of Jangwattana branch where
retail business has been operated, POS system has been used to record daily goods
sold. The business still does not possess a material management and a control system.
This results in several problems such as the materials for goods sold are not sufficient

and the quantity of materials purchased does not match the actual quantity required, or
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sometimes exceeds the demand. Another major problem is caused by the staff’s
corruption, for example, taking materials out of the store without requisitions or taking
goods out of the store without orders etc. Such mentioned problems cause retail
business operations in any organization to finally meet the situation of losses.
Therefore, as a researcher, in order to make the business operations of Major
Hollywood Entertainment efficient and profitable. I have an interest in studying the
application software of Material Management and Control System (MMCS) including
goods and material purchasing, receiving, returning, issuing, checking, adjustment,

and forecasting.

1.2 Objectives

The main objective of this study is to analyze, design and develop MMCS

application in the retail business for material management and ordering.

1.3 Scopes of Work

A case study of Major Hollywood Entertainment of Jangwattana branch on the
MMCS application has the following scopes of work :

1.3.1 The inventory control system including goods and material purchasing,
receiving, returning, issuing, checking, adjustment and forecasting in the study based
on the concepts of inventory rotation, especially FIFO.

1.3.2 The goods mentioned in the study refer to only the popcorn not packages.

1.3.3 The materials mentioned in the study refer to only the ingredients for

preparing popcorn.

1.4 Expected Results

The main outcome is the MMCS application, which provides better operation
and management for a retail business. In addition, it will be used as guideline to

develop a complete system of the other control in the retail business.
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CHAPTERII
LITERATURE REVIEW

2.1 Forecasting
A forecast is an estimate of future activity. If can be a prediction of new product
acceptance, changes in demand, or other conditions that directly influence production

planning.(8)

2.1.1 Moving Average Forecasting Method
One weakness of the naive method is that it causes the forecast to trace the
actual data, with a lag of one period; it does not smooth at all. But by expanding the
amount of historical data a forecast is based on, this difficulty can be overcome. A
sample moving average forecast uses a number of the most recent actual data values in

generating a forecast.(12) The sample moving average forecast can be computed using

the following equation: t
A Yi
2\ i=tktl
k
where
1 = “Age”ofthedata(i=1,23...)
k = Number of periods in the moving average

Y; = Actual value with age i

2.1.2 Weighted Moving Average Forecasting Method
In the simple moving average method, each demand has the same weight in
the average-namely, 1/n. In the weighted moving average method, each historical

demand in the average can have its own weight. The sum of weights equals 1.0.

The advantage of weighted moving average method is that it allows you to
emphasize recent demand over earlier demand. The forecast will be more responsive

than the simple moving average forecast to changes in the underlying average of the
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demand series. The weighted moving average forecast can be computed using the

following equation:
A
Y1 = wiYe+twaYor + oot WYk

Where

k
O<wi<land) w,=1
i=1

2.1.3 Exponential Smoothing Forecasting Method
Exponential smoothing is an averaging technique that reduces these
difficulties.(12) Data storage requirements are minimal (only the most recent actual
value must be stored), even though the forecast is based on many of the values in the

series.

The method is relatively easy to use and understand. Each new forecast is based
on the previous forecast plus a percentage of the difference between that forecast and
the actual value of the series at that point. That is:

New forecast = Old forecast + oc(Actual — Old forecast)
where o is a percentage and (Actual — Old forecast) represents the forecast error. More
concisely,

F; = Fi1 + <c(Abp=E&)

where
Fi = Forecast for period t

Fi1 = Forecast for period t-1

oc Smoothing constant

A¢1 = Actual demand of sales for period t-1

2.2 Inventory Management
2.2.1 Introduction
Inventory is a stock of items kept by an organization to meet internal or
external customer demand.(10) Many firms stock hundreds or even thousands of
items, ranging from small things such as pencils, paper clips, screws, nuts, and bolts to
large items such as machines, trucks, construction equipment, and airplanes. Naturally,

many of the items a firm carries in inventory relate to the kind of business it engages
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in. Thus, manufacturing firms carry supplies of raw materials, purchased parts,
partially completed items, and finished goods, as well as spare parts for machines,
tools, and other supplies.
2.2.2 Demand
A major distinction in the way inventory planning and control is managed
is whether demand for items in inventory is independent or dependent.
2.2.2.1 Dependent demand items are typically subassemblies or
component parts that will be used in the production of a final or finished product. In
such cases, demand (i.e., usage) of subassemblies and component parts essentially
depends on the number of finished units that will be produced.(12)
2.2.2.2 Independent demand items, on the other hand, are the finished
goods or other end items. Generally speaking, these items are sold, or at least shipped
out, rather than used in making another product. In such cases, there is usually no way
to precisely determine how many of these items will be demanded during any given
time period because demand typically includes elements of randomness. Therefore,
forecasting plays an important role in stocking decisions.(12)
2.2.3 Type of Inventories
An inventory of a typical firm can be classified as one of the following:
- Raw materials.
- Purchased parts and supplies.
- Partially completed goods or goods in transit.
- Finished goods inventories or merchandise.
- Replacement parts, tools, and supplies.
2.2.4 Objectives of Inventory Control
There are two main objectives of inventory control. One is to minimize the
cost of providing a certain of customer service. The others is to maximize the level
customer service.(12) These two objectives are generally in opposition: high levels of
customer service lead to high costs, and low costs usually are accompanied by low
levels of customer service. Consequently, most inventory decisions are trade-offs
involving a compromise between cost and customer service level. Toward this end, the

decision maker’s problem is to achieve a balance in stocking, avoiding both
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overstocking and under stocking. The two fundamental decisions that must be made
relate to the timing and size of orders (i.e., when to order and how much to order).
2.2.5 Continuous Inventory Systems
In a continuous inventory system (also referred to as a perpetual system
and a fixed-order-quantity system), a continual record of the inventory level for every
item is maintained. When the amount on hand reaches a predetermined minimum, a
fixed quantity is ordered. An obvious advantage of this system is that the inventory
level is continuously monitored, so management always knows the inventory status
and value of every inventory item. Another advantage is fixed-order quantity;
management can identify an economic order size. One disadvantage of this system is
the added costs of record keeping.(12)
2.2.6 Inventory Costs
There are three basic costs associated with inventory: carrying, ordering,
and shortage costs.
2.2.6.1 Carrying Costs

Carrying costs are the costs of holding items in inventory. They
include interest, insurance, taxes, depreciation, obsolescence, deterioration, spoilage,
pilferage, breakage, and warehousing costs. (12)

Carrying costs are normally specified in one of two ways.(10) The
usual way is to assign total carrying costs, determined by summing all the individual
costs just mentioned, on a per-unit basis per time period, such as a month or year.
Alternatively, carrying cost are sometimes expressed as a percentage of the value of
item or as a percentage of average inventory value. It is generally estimated that
carrying costs range from 10 to 40 percent of the value of a manufactured item.

2.2.6.2 Ordering Costs

Ordering costs are the costs associated with ordering and receiving
inventory.(12) These cost include determining how much is needed, typing up
invoices, inspection goods upon arrival for quality and quantity, and moving the goods
to temporary storage. Ordering costs are generally expressed as a fixed dollar amount

per order, regardless of order size.
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2.2.6.3 Shortage costs

Shortage costs are temporary or permanent loss of sales when
demand cannot be met because of insufficient inventory.(10) The cost can include the
opportunity cost of not making a sale, loss of customer goodwill, lateness charges, and
similar costs. Furthermore, if the shortage occurs in an item carried for internal use
(e.g., to supply an assembly line), the cost of lost production or downtime is
considered a shortage cost. Such costs can easily run into hundreds of dollars a minute
or more. Shortage costs are usually difficult to measure, and they are often
subjectively estimated.

2.2.7 The Basic Economic Order Quantity (EOQ) Model

A quantitative approach to ordering of a regularly purchased item is
economic order quantity. There are two types of cost to consider when ordering a
product: the annual costs of carrying inventory and the annual costs of ordering
inventory. Depending on the frequency of ordering these two cost move in opposite
directions. With frequent ordering, inventory is kept low but ordering costs are high. If
less frequent, but larger orders, are made the cost of ordering goes down but the
carrying cost of inventories goes up.

Thus, the ideal solution will typically be an order size that causes neither a
few very large orders nor many small orders, but one that lies somewhere between
those two extremes. The exact amount to order will depend on the relative magnitudes
of carrying and ordering costs.

The total annual carrying cost is computed by multiplying the annual per-
unit carrying cost, designated as C,, times the average inventory level, determined by
dividing the order size, Q, by 2: Q/2; thus annual carrying cost is calculated by the

following formula:

CQ

Annual carrying cost =

The total annual ordering cost is computed by multiplying the cost per
order, designated as C,, times the number of orders per year, Since annual demand, D,
is assumed to be known and to be constant, the number of orders will be D/Q, where Q

is the order size and annual ordering cost is calculated by the following formula :
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CoD

Annual ordering cost =

The only variable in this equation is Q; both C, and D are constant

parameters. Thus, the relative magnitude of the ordering cost is dependent on the order

size.
The total annual inventory cost is the sum of the ordering and carrying
costs:
TC -4
Q 2

The graph in Figure 2.1 shows the inverse relationship between ordering

cost and carrying cost, resulting in a convex total cost curve.

Annual
cost
Total cost
. CQ
Minimum Carrying cost = -
total cost |
|
|
|
: , C.D
| Ordering cost =
|
Optimal order, Order quantity, Q
Qopt

Figure 2.1 The EOQ Cost Model
Source : Operations management (2003), page 466
The optimal order quantity occurs at the point in Figure 2.1 where the total
cost curve is at a minimum, which coincides exactly with the point where the carrying
cost curve intersects the ordering cost curve. This enables us to determine the optimal

value of Q by equating the two cost functions and solving for Q:
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C,D = C.Q
Q 2
Q* = 2C.D

Ce

Alternatively, the optimal value of Q can be determined by differentiating
the total cost curve with respect to Q, setting the resulting function equal to zero (the

slope at the minimum point on the total cost curve), and solving for Q:

TC = C,D + C.Q

Q 2
oIC = -C,D + C,
O\ >
0 = -CD +'C,
™
Qopt = 2C,D
¢/

The total minimum cost is determined by substituting the value for
the optimal order size, Qop, Into the total cost equation:
TCmin = CoD + CeQopt
Qopt 2

2.2.8 Reorder Point
The reorder point is the level of inventory at which a new order should be
placed.(10) The reorder point for the basic EOQ model with constant demand and a
constant lead time to receive an order is equal to the amount demanded during the lead
time,
R = dL
where
d = demand rate per period (e.g., daily)

L = lead time
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2.2.8.1 Safety Stocks
When there are variations in either the demand rate or the lead time,
the possibility of stock-outs must be dealt with Unlike the case of constant demand
and lead time, it is no longer known exactly how much stock will be needed to satisfy
demand during lead time. Variations in the demand rate can result in a temporary
surge in demand, which will drain inventory more quickly than expected, and
variations in delivery times can lengthen the time a given supply must cover. In order
to compensate for uncertainties in either demand rate or lead time, additional stock
must be carried to reduce the risk of a stock-out during the lead time interval. This
buffer, or safety stock, is stock that is held in excess of expected demand. In essence, it
is a form of insurance.
2.2.8.2 Service Level
Because it costs money to hold safety stock, a manager must carefully
weigh the cost of carrying safety stock against the reduction in stock-out risk it
provides, since the service level increases as the probability that demand will not
exceed supply during lead time (i.e., that the amount of stock on hand will be
sufficient to meet demand). Hence, a service level of 95 percent implies a probability
of 95 percent that demand will not exceed supply during lead time. An equivalent
statement is that demand will be satisfied in 95 percent of such instances. It does not
mean that 95 percent of demand will be satisfied. The risk of a stock-out is the
complement of service level; a customer service level of 95 percent implies a stock-
out risk of 5 percent. In general,
Service level = 100 percent — Stock-out risk
2.2.8.3 Reorder Point with Variable Demand
To compute the reorder point with a safety stock that will meet a
specific service level, we will assume the demand during each day of lead time is
uncertain, independent, and can be described by a normal distribution, The average
demand for the lead time is the sum of the average daily demands for the days of the
lead time, which is also the product of the average daily demands multiplied by the
lead time. Likewise, the variance of the distribution is the sum of the daily variances
for the number of days in the lead time. Using these parameters the reorder point to

meet a specific service level can be computed as
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R = dL + zoy4 \/I
where
d = average daily demand
L = lead time
o4 = the standard deviation of daily demand
z = number of standard deviations corresponding to the
service level probability
ZG04 \/_L = safety stock
The term o4 VL in this formula for the reorder point is the square root of the sum of

the daily variances during lead time:

Variance = (daily variance) x (number of days of lead time)
o szL
Standard deviation = Vo2l

=Gd\/f

2.2.9 Material Requirements Planning (MRP) (12)

Material requirements planning is a computer-based information system
designed to handle ordering and scheduling of dependent-demand inventories (e.g.,
raw materials, component parts, and subassemblies). A production plan for a specified
number of finished products is translated into requirements for component parts (raw
materials, etc.) working backward, using lead time information to determine when and
how much to order. Hence, requirements for end items generate requirements for
lower-level components, which are broken down by planning periods (e.g., weeks) so
that ordering, fabrication, and assembly can be scheduled for timely completion of end
items while inventory levels are kept reasonably low.

MRP begins with a schedule for finished goods that is converted into a
schedule of requirements for the subassemblies, component parts, and raw materials
that will be needed to produce the finished items in the specified time frame, Thus,
MREP is designed to answer three questions: what is needed, how much is needed, and

when is it needed.
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The primary inputs of MRP are a bill of materials, which tells what a
finished product is composed of; a master schedule, which tells how much finished
product is desired and when; and an inventory records file, which tells how much
inventory is on hand or on order.

This information is processed using various computer programs to
determine the net requirements for each period of the planning horizon.

Outputs from the process include planned-order schedules, order releases,
changes, performance-control reports, planning reports, and exception reports. The

overview of MRP systems are illustrated in Figure 2.2

MRP inputs MRP processing MRP outputs

Changes

Order releases

Planned-order
schedules

Order —»| Master
Production

Forecast—p{ schedule Primary

reports

Exception reports

Bill-of- : Secondary 3
Design A | .| MRP computer reports : Planning reports
changes file : N\ [ Performance
' control

reports

Receipts —| Master
Production
Withdrawals—y| schedule

T

transaction

|
|
|
|
|
| Inventory
|
|
|
|
1

Figure 2.2 Overview of MRP

Source : Production/Operations Management (1990), page 585

2.2.9.1 MRP Inputs
As illustrated in Figure 2.2, there are major sources of information in an
MRP system: a master schedule, a bill-of —materials file, and an inventory records file.

Each of these inputs is described in this section, beginning with the master schedule.
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- The Master schedule

The master schedule states which end items are to be produced, when
these end items are needed, and what quantities are needed. The quantities in a master
schedule can come from a number of different sources, including customer orders,
forecasts, orders from warehouses to build up seasonal inventories, and external
demand.

The master schedule separates the planning horizon into a series of
time periods or time buckets. These are often in weeks. However, the time buckets
need not be of equal length. In fact, the near-term portion of a master schedule may be
in weeks, but later portions may be in months or quarters. Usually, plans for those
more distant time periods are more tentative than near-term requirements.

Although there is no set period of time that a master schedule must cover,
most managers like to plan far enough into the future that they have some general idea
of probable upcoming demands for the near future. It is important, though, that the
master schedule cover the stacked or cumulative lead time necessary to produce the
end items. This amounts to the sum of the lead times that sequential phases of the
production or assembly process require, as illustrated in Table 2.1, where a total of
nine weeks of lead time is needed from ordering parts and raw materials until final

assembly is completed.

Table 2.1 The planning horizon must cover the cumulative lead time

Assembly
Subassembly

Fabrication

Procurement

1 2 3 4 5 6 7 8 9 10

Time Period (weeks)

Source : Production/Operations Management (1990), page 586
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Generally speaking, a master schedule is generated initially in terms
of what is needed and not what is possible, so the initial schedule may or may not be
feasible given the limits of the production system. Moreover, what appears on the
surface to be a feasible master schedule may not be so when end items are translated
into requirements for procurement, fabrication, and assembly. Unfortunately, the MRP
system cannot distinguish between a feasible master schedule and a nonfeasible one.
Consequently, it is often necessary to run a proposed master schedule through MRP
processing in order to obtain a clearer picture of actual requirements, which can then
be compared to available capacity. If it turns out that the current master schedule is not
feasible, a decision may be made to increase capacity (e.g., through overtime or
subcontracting) or to revise the master schedule. In the latter case, this may entail
several revisions, each of which is run through the system until a feasible plan is
obtained. At that point, the master schedule is frozen, at least for the near-term time
periods, thus establishing a firm schedule from which to plan requirements.

- The Bill-of-Materials File

A bill of materials (BOM) contains a listing of all of the assemblies,
subassemblies, parts and raw materials that are needed to produce one unit of a
finished product. Thus, each finished product has its own bill of materials.

The listing in the bill-of-materials file is hierarchical; it shows the
quantity of each item (in parentheses) needed to complete one unit of the following
level of assembly. The items at each level are components of the next level up and are
parents of their respective components. Note that the quantities of each item in the
product structure tree refer only to the amounts needed to complete the assembly in the
next level up.

A product structure tree is useful in illustrating how the bill of
materials is used to determine the quantities of each of the ingredients (requirements)
needed to obtain a desired number of end items.

- The Inventory Records File

The inventory records file is used to store information on the status of

each item by time period. This includes gross requirements, scheduled receipts, and

expected amount on hand. It also includes other details for each item, such as supplier,
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lead time, and lot size. In addition, changes due to stock receipts and withdrawals,

canceled orders, and similar events are recorded in this file

2.2.9.2 MRP Processing

MRP processing involves taking the end-item requirements specified by
the master schedule and “exploding” them into time-phased requirements for
assemblies, parts, and raw materials using the bill of materials offset by lead times.

The quantities that are generated by exploding the bill of materials are
gross requirements: they do not take into account any inventory that is currently on
hand or due to be received. The materials that must actually be acquired to meet the
demand generated by the master schedule are the net material requirements.

The determination of the net requirements (netting) is the core of MRP
processing It is accomplished by subtracting from gross requirements the sum of
inventory on hand and any scheduled receipts and then adding in safety stock

requirements, if applicable:

Net Gross Projected
requirements _ requirements _ inventory Safety
in period ¢ In period ¢ In period ¢ stock

The timing and sizes of orders (i.e., materials ordered from suppliers or work
started within the firm) are determined by planned-order releases. The timing of the
receipts of these quantities is indicated by planned-order receipts. Depending on
ordering policy, the planned-order releases may be multiples of a specified a specified
quantity (e.g., multiples of 50 units), or they may be equal to the quantity needed at

that time. There are other possibilities, but there two seem to be the most widely used.

2.2.9.3 MRP Outputs
MRP systems have the ability to provide management with a fairly broad
range of outputs. These are often classified as primary reports, which are the main
reports, and secondary reports, which are optional outputs.
Primary reports concern production and inventory planning and control.
These reports normally include the following:
- A schedule of planned orders, which indicates the amount and timing of

future orders.
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- Order releases, which authorize the execution of planned orders.

- Changes to planned orders, which can include revisions of due dates of
order quantities as well as cancellations of orders.

Secondary reports concern such things as performance control, planning,
and exceptions:

- Performance-control reports are used to evaluate system operation. They
aid managers by measuring deviations from plans, including missed deliveries and
stock-outs, and by providing information that can be used to assess cost performance.

- Planning reports are useful in forecasting future inventory requirements.
They include purchase commitments and other data that can be used to assess future
material requirements.

- Exception reports call attention to major discrepancies such as late and
overdue orders, excessive scrap rates, reporting errors, and requirements for

nonexistent parts.

2.3 Database
2.3.1 Database Concept

“Database is a shared collection of logically related data and a description of
this data, designed to meet the information needs of an organization. (2)”

The database is a single, large repository of data, which is defined once and
used simultaneously by many departments and users. Instead of disconnected files
with redundant data, all data is integrated with a minimum amount of duplication. The
database is no longer owned by one department but is now a shared corporate
resource. The database holds not only the organization’s operational data but, in
addition, it holds a description of this data.

2.3.2 Database Management System

In the traditional programming environment, management of the data is
achieved through a combination of application programs, programming language, and
other supporting software. In some case, specialized file management software is used
to streamline the management task. However, none of these methods provides the
capabilities for the broad control and management of data that a database management

system provides. A database management system is defined as follows:



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of Inform.Sys.Manag.) / 17

“A Database management system (DBMS) is a software system with
capabilities to define data and their attributes, establish relationships among data

items, manipulate the data, and manage the data. (14)”

2.4 Client/Server Architecture

To overcome the disadvantages of the first two approaches, the client/server
architecture was developed. Client/server refers to the way in which software
components interact to form a system. As the name suggests, there is a client process,
with requires some resources and a server, which provides the resources. There is no
requirement that the client and server must reside on the same machine. In practice, it
is quite common to place a server at one site in a local area network and the clients at
the other sites. Figure 2.3 illustrates the client/server architecture.

Client/server architecture is a user-centric architecture that emphasizes the user’s
interaction with the data. Client/server splits processing between clients and servers.
Both are on the network, but each machine is assigned functions it is best suited to
perform. Ideally, the user will experience the network as a single system with all

functions, both client and server, integrated and accessible. (5)

]

Client 2

e [ =
Client 1 / \_—"" Client3
LAN )

/
-

—_

/

Reauests for data l\‘ T Selected data returned

I

Database

Server
(with DBMS)

Figure 2.3 Client/Server Architecture

Source : Database System: A practical approach to design, implementation, and management (1998), page 64
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In the database contest, the client manages the user interface and the
application logic, acting as a sophisticated workstation on which to run database
applications. The client takes the user’s request, checks the syntax and generates
database requests in SQL or another database language appropriate to the application
logic. It then transmits the message to the server, waits for a response, and formats the
response for the end-user. The server accepts and processes the database requested,
then transmits the results back to the client. The processing involves checking
authorization, ensuring integrity, maintaining the system catalog, and performing
query and update processing. In addition, it also provides concurrency and recovery
control. The operations of client and sever are summarized in table 2.1.

Client/server provides the capability to use the most cost-effective user
interface, data storage, connectivity, and application services. The client/sever
architecture provides the technological means to use previous investments in concert
with current technology options. There has been a dramatic decline in the cost of the
technology components of client/server computing.

Table 2.2 Summary of client/server functions

Client

Server

- Manages the user interface

- Accepts and checks syntax of user
input

- Processes application

- Generates database requests and
transmits to server

- Passes response back to user

- Accepts and process database
requests form clients

- Checks authorization

- Ensures integrity constraints not
violated

- Performs query/update processing
and transmits response to client

- Maintains system catalog

- Provides concurrent database access

- Provides recovery control

Source : Database System: A practical approach to design, implementation, and management (1998), page 65
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There are many advantages to this type of architecture. For example:

- It enables wider access to existing databases.

- Increased performance — if the clients and server reside of different
computers then different CPUs can be processing applications in parallel. It should
also be easier to tune the server machine if its only task is to perform database
processing.

- Hardware costs may be reduced — it is only the server that requires storage
and processing power sufficient to store and manage the database.

- Communication costs are reduced — applications carry out part of the
operations on the client and send only requests for database access across the network,
resulting in less data being sent across the network.

- Increased consistency — the server can handle integrity checks, so that
constraints need be defined and validated only in the one place, rather than having
each application program perform its own checking

- It maps onto open-system architecture quite naturally.

2.5 Related Works

Chaporn Punyanitya (7) designed and developed a web-based application
prototype for multi-branch demand and inventory management for the Konrakcafee
using Microsoft Access for database development. The intranet system was developed
into an operating system which was based on window XP technology. Internet
Information Server was used to provide the service and Active Server Page program
was used for developing a program to access the web databases.

The result of this research was a prototype of Web-base application demand and
inventory management for SME multi-branch, which consists of many functions, i.e.
Forecasting, MRP and Generate report. This prototype defined forecast method each
product by calculate from history data so when the prototype will process next time, it
will use the same forecast method, this research recommended the system should be

auto select appropriate forecast method.

Methawee Louhalertdecha (4) designed and developed an information
management system (sales, purchase, and inventory) for small and medium enterprises

case study BTL Group Co., Ltd. The application was developed and base on the
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transaction processing system (TPS) handling fundamental business operations of the
company, such as purchase processing, inventory management, accounts payable,
accounts receivable and sales processing. This application was designed to support
SMEs and to run on the Linux operating system, which is free and open source
software allowing SMEs entrepreneurs to reduce the investment on the information
technology in managing their business.

The result of this research is to modify the manual system of purchase, sales and
inventory to computerized system. The application is installed into one server and
three clients can work on this application via a web browser. The author used the
parallel conversion. The questionnaires were used to evaluate this system. The result
of evaluation showed that this application serve company’s requirement and facilitated
the users to operate their business. The users claimed that at the beginning, they don’t
get used to the Linux operating system because they thought that the Linux operating
system was difficult and complicated to use. Being aware of the functions and
attempting to use it, the users realized that Linux operating system is easy to use and

stable.

Sorrapong Wipakornvit (15) designed and developed an application for an
inventory system in which the data and workflow information were collected from a
welding wire company. For developing tools, Visual Basic was chosen for a
programming language, the data was kept in a relational database management system
of Microsoft Access 97 and the architecture of the system was a client-server
environment. This allows every computer connecting to the organization’s intranet to
have access to this application.

The result of this study is an inventory system application. It composes of the
following processes.: inventory administration, drawing requisition, paying process,
requesting process, purchasing process, approving process, receiving process,

borrowing process and returning process.

Thavee Panyabaramee (6) designed and developed an information system
application for manufacturing of aluminum extrusion case study P.M. Produce Co.,
Ltd. The system was expected to help workers in each department and help the

production manager to manage the database and schedule the manufacturing
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efficiently. The prototype was developed by using the fundamental of the Software
Development Life Cycle (SDLC) as a basis.

The result of this study is a prototype of a production client-server application
designed for aluminum extrusion industries. There are six main modules: finished
product module, sales module, raw material module, die module, manufacturing
module and administration module. This prototype works properly under the client-
server model and supports tasks for workers in each department involve in the

production system.

Wipasri Sirichuwong (16) designed and developed an inventory control system
case study : Kuihong Co., Ltd. A system was created with Microsoft Visual Basic 6.0
which interfaces between a database system and users, and a database system was
created with Microsoft SQL Server 2000. This research developed a prototype of a
stock control system for a retail and wholesale shop.

The result of this study is an inventory system application. It composed of the
following processes: register processor, compute sale price processor, cashier,
reducing number of goods processor, purchasing of goods processor, checking and

receiving goods processor and increasing quantity of goods processor.

2.6 Conclusion

The Systems Development Life Cycle (SDLC) is used as basis of research
methodology. Client/server architecture is chosen for multi-user database management
system, because there are many advantages to this architecture, i.e. increase
performance, increase consistency, reduce network traffic and reduce hardware
specification for clients.

Relational database management system (RDBMS) for the new system is
Microsoft SQL Server 2000 Standard Edition, which is used for creating the system
database and collecting stored procedures. SQL Server is the best among other
RDBMSs, for example, Microsoft Access 2000 and Oracle 9i. Access is the small size
database with 1 Gigabytes and the limited connection 255 concurrent users. American
Institutes for Research conducted a competitive usability test of SQL Server and
Oracle. The results were SQL Server was more quickly and the task complete rate was

twice as high as the Oracle rate.
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In regard to visual-programming language, Borland Delphi 7.0 is used to develop
the application. Comparison with other programming languages, such as Microsoft
Visual Basic 6.0 or Power Builder 7.0, Delphi is more stable and more effective for
client/ server application. Furthermore, Delphi applications have less system
requirements, which appropriates to the current computer specification in the retail
business.

Finally, most of retail business operation focus on inventory management and
control system. Without consideration for other associated functions, the integrated
problems may occur. This research will develop two main functions of inventory
operation, consists of Material Management and Control System using large-scaled

database management systems.
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CHAPTER III
RESEARCH METHODOLOGY

3.1 Methods

Research Methodology and Procedure is divided into 7 steps as follows :

Analysis of
the current system

\ 4

Definition of the new
system requirements

y

\ 4

Design of
the new system

y

A 4

Development of
the new system

h 4

Test of
the new system

\ 4

Implementation of
the new system

y

\ 4

Evaluation and
maintenance
of the new system

Figure 3.1 The seven phases of the system development life cycle
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3.1.1 Analysis of the Current System

An analysis of the current system is the first phase of the development
process. Gathering information of the current system consists of three steps, i.e.
collecting sample documents, conducting interviews and observing operation (Figure
3.2).

The first step of gathering information is document gathering. All
associated documents from retail management are collected. Nevertheless, sampling
helps accelerate the process by gathering the selected data rather than all the data from
the entire population. Thus, sample elements are selected directly without restrictions
and also selected according to specific criteria.

After reviewing all collected documents, the next step is to interview the
officers on computerized affairs about transactions and business rules of the material
management and control system of each affair. The computerized affairs consist of
Storeroom affair, Purchasing affair, Receiving affair, and Accounting affair. Finally,
the observation of each affair operations is needed to get the clearly description of

features.

Collecting sample documents

Conducting interviews

A4

Observing operations

Figure 3.2  Three steps of gathering information
3.1.2 Definition of the New System Requirements

After analyzing the current system, the next step is to define the user
requirements of each affair. A Data-Flow diagram is used to represent all system

requirements. It will be designed by using a Top-Down method and Microsoft Visio
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2003 as a tool. The basic notation used to create a Data-Flow diagram is illustrated in

Table 3.1.

3.1.3 Design of the New System

According to the system requirements, the new system consists of the
database management and the MMCS application design as shown in figure 3.3. The
new system database is produced by using the normalization theory. An Entity-
Relationship (E-R) diagram is used to represent the design of the new system. About
the MMCS application design, there are three factors to consider: menu designing,
input/output designing, and report designing. All factors are based on the Graphic User
Interface (GUI).

A stored procedure is a saved collection of Transact-SQL statements in
Microsoft SQL Server 2000. A stored procedure is called by application, which
consists of Forms and Reports. The advantages of stored procedure are reducing data
size between client and server communication, preventing directly access table in
database and decreasing processor and memory size of client (Figure 3.4-3.5). The
stored procedure design is to define module of each stored procedure and relationship
between stored procedure and form/ report of MMCS application.

Regarding the data security, MMCS provides various user groups. All
members in each group are granted permission on input/output and reports. The

privileges of each user group are designed by their associated data.
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Table 3.1 Descriptions of data flow diagram symbols
Name Symbol Description
A process is a transformation of data. Data flows
into a process, is transformed, and the flows out.
Process The transformation makes the output data
different from the input data in some way.
Systems interface with persons, organizations,
Extefnal locations and other systems. Each element in the
Entity environment of the system is called an external
entity.
The data moves from an external entity to a
Data flow > process, from an on process to another, from a
data store to a process, and so on.
Data stores represent data maintained in fixed
DR store locations such as files and database.
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Database management

Database
7'y
A 4
Develop the MMCS
application
Menu Input/Output Report
Designing Designing Designing
Figure 3.3 Design and development of the new system
| |
Transact-SOL statements
I I » »
Application ' ' i 4
Table data / Query data RDBMS Database
Client Server
Figure 3.4 Traditional database connection
1 [
Execute stored procedure
Application *  Stored >
B Query data procedure |_ Database
. RDBMS
Client Server

Figure 3.5 Stored procedure-database connection
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3.1.4 Development of the New System

The new system design and all information are used for developing the new
system. The development of system has two parts as shown in figure 3.3. The first one
is database management and another is the MMCS application development. Both
connections are managed by using Data Sources Open Database Connectivity (ODBC)
and Borland Database Engine (BDE). A Bottom-up implementation approach is used

for developing

3.1.5 Test of the New System

Unit testing and combined module testing are the system verification
techniques to be used. Bottom-up testing is used for testing the working of the
modules and sub-modules. Programmer creates test data for each module.

Acceptance testing and cutover and parallel testing are used for the system
validation Acceptance testing will validate to user that the system satisfies all
functions and the response time is also adequate. It includes users in developing test
data for less contrived and more realistic data. The officers from computerized affairs
test their associated functions of the MMCS. Regarding cutover and parallel testing,
this testing occurs after the system is finished. The results from the old system and the

new system are compared as a further check.

3.1.6 Implementation of the New System

First step of implementing the new system is to prepare hardware for server
and clients at each affair. The database management system (Microsoft SQL Server
2000) will be installed in server and the MMCS application will be installed in clients.

For actual operation of the system, phased implementation approach is chosen.

3.1.7 Evaluation and Maintenance of the New System

Revision of the program operation will be done after users find any bugs of
errors or users need more details in the report. The questionnaire is used to collect the
opinions from users and to evaluate the level of user satisfaction. Finally, the officer of

Computer, as an administrator will maintain the MMCS afterward.



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of Inform.Sys.Manag.) / 29

3.2 Materials
3.2.1 Hardware
3.2.1.1 Two personal computers for database server and client development

- Database Server :
Pentium 4 1.50 MHz
RAM 256 Mbyte
Harddisk 20 Gbyte
CD-ROM

Color monitor

- Client Development :
Pentium IIT 450 MHz
RAM 128 Mbyte
Harddisk 10 Gbyte
CD-ROM

Color monitor

3.1.1.2 Network communication
3.2.2 Software

3.2.2.1 Operating system 32 bits : Microsoft Windows XP and Microsoft
Windows 2000 Advance Server

3.2.2.2 Visual programming language : Borland Delphi 7.0 Enterprise
Edition and FastReport 2.47

3.2.2.3 Relational database management systems : Microsoft SQL Server
2000 Standard Edition

3.2.2.4 Database connectivity : Active-X Database Object (ADO)

3.2.2.5 Design tool : Microsoft Visio 2003
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3.3 Research Schedule

Month

Activities
Jun.05 | Jul.05 | Aug.05 | Sept.05 | Oct.05 | Nov.05

1. Literature Review —»

2. Preliminary I
Planning

3. Data Collection — >

4. System Analysis —»

5. System Design =g

6. System
Development

v

7. Testing —_—t

8. Implementation M

9. Report Writing Up T




Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of Inform.Sys.Manag.) / 31

CHAPTER 1V
CASE STUDY ON INFORMATION GATHERING

4.1 Background of Retail Business

The affair operation of the Major Hollywood Entertainment Company Limited
includes serving the clients on movie shows and food and drink selling. Previously,
the company had some other external sectors on contracts on the part of food and
drink selling to the movie goers. The problems were that the company could not
control their food and drink quality and that certain food and drink products caused
dirtiness to the cinema.

Then, the company has developed its affair operation particularly on quality
control of food and drink selling and on restriction of certain food and drinks causing
dirtiness to the cinema. That is the company itself runs on this particular part of the
business affairs. One of the selected food and drink selling is popcorn which is
considered in demand of most of the movie goers and easy to control the cinema’s
cleanness.

Therefore, on the research the system of Material Management & Control
(MMCS) is selected to study how to manage and control the materials for producing

popcorn.

4.2 Organization of Retail Business
The working structure of the Major Hollywood Entertainment Company Limited
is divided into 2 parts as follows.
4.2.1 Back office includes the following :
- Purchasing
- Personnel
- Marketting
- Accounting

- Movie managing
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4.2.2 Front office includes the following :
- Cinema management
- Box office

- Candy

4.3 Current Production Planning and Control System
There are 2 steps on current production planning and control system. They are
the planning of material purchase and the quantity of popcorn production.
4.3.1 The planning of material purchase
At present the company orders monthly the material from a supplier. The
quantity of each order depend on the quantity of the stock on-hand and the seasonal
shortage of the material. But sometimes too much order of the material by the latter
factor causes some losses because the grains of corn become bad.
4.3.2 The quantity of popcorn production
The company estimates the quantity of popcorn production by considering
the movie grades and the quantity of movie reservation. By this step the company has
a co-ordinator analyze the information acquired from the Box office and order the
quantity of popcorn production to the candy.
From the above mentioned, the quantity of popcorn production depends on
the following main factors:
- The movie grade of each show
- The number of reserved seats

- The capability of the co-ordinator

4.4 Concept for Solving the Problem
Designing of the new system is divided into 7 steps as follows :

- Goods and Materials Purchasing
- Goods and Materials Receiving
- Goods and Material Returning
- Goods and Materials Issuing
- Import Sales History from POS System
- Predicting Future Sales (Forecasting)

- Inventory Checking and Adjustment
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4.5 Analysis of the Current System
Gathering information by using collecting sample documents, conducting
interviews and observing operations methods in figure 3.2 resolves the major holly

wood organization into 3 computerize affairs as shown in figure 4.1

Major Hollywood Entertainment

Purchasing Accounting Candy

Figure 4.1 Major Hollywood computerize affairs

First, all associated documents are collected with manual reports. The offices
have to create by using word processor or spread sheet, i.e. Microsoft World and
Microsoft Excel.

Conducting interviews and observing operations are coming next. Both provide
clearly understanding the current system. the draft interview questions for each affair
are

- The current workflows and transactions
- Responsibility in affair

- Day to day problems

- Existing problems in the current system

- User requirement for the new system

From the conducting interview and observing operations the material

management and control system of the Major Hollywood Entertainment at present can
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be divided into 8 processes: purchasing, receiving, issuing, returning to warehouse,
returning to supplier, selling, inventory checking and forecasting.

Purchasing means monthly ordering goods and raw materials done by purchase
division.

Receiving means receiving goods and raw materials done by purchase division.
Several receiving can take place for each purchasing in case some suppliers cannot
provide all the goods and raw materials at one time.

Issuing means issuing goods and raw materials from the purchase division
according to first in first out (FIFO). All the goods and raw materials ordered and
purchased by the purchase division are usually stored in the warehouse. Therefore, any
division needing issuing has to present an issue document to the purchase division.

Returning to warehouse means getting the goods and raw materials back to the
warehouse when finding that such goods and raw materials do not meet the
requirements or become expired.

Returning to supplier means returning goods and raw materials to any supplier
done by the purchase division.

Inventory checking means the process of checking the goods and raw materials’
quantity on hand. Each month, the account division prints out the summary sales from
the Point of Sales (POS) system in order to check and find the right goods and raw
materials’ quantity on hand.

Selling means the process of selling goods done by the POS system working as
client server model. In terms of database, Microsoft SQL Server 2000 is used for
recording daily sales amount. However, The POS system used at present does not
contain inventory control module. Therefore, the goods and raw materials’ quantity on

hand cannot be checked or known when the goods are sold at a time.

Forecasting means refers to a popcorn forecasting done by importing the
popcorn sales amounts from the POS system to be forecast for the total sales amount

and the raw material quantity which will be following month.

4.6 Forecasting Methodology
The popcorn sales amount of 20 months from May 2003 to December 2004 as

shown in table 4.1 can be plotted into the line graph as shown in the figure 4.1. It can
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be noticed that the line in the graph has no obvious tendency of ascending or
descending direction. That means the graph line of the popcorn sales amount during
these 20 months does not show a definite pattern. Therefore, the extrapolation

technique is to be used for finding a popcorn mean to forecast the sales amount by

creating a data simulation model as follows.

Table 4.1 Actual sales amount of popcorn
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Period Time Actual Sales
No Amount of popcorn
Month Year
1 May 2003 5476
2 June 2003 4396
3 July 2003 4386
4 August 2003 4399
5 September 2003 3645
6 October 2003 8289
7 November 2003 3799
8 December 2003 5248
9 January 2004 5032
10 February 2004 3790
11 March 2004 3617
12 April 2004 3672
13 May 2004 5308
14 June 2004 6626
15 July 2004 6431
16 August 2004 3990
17 September 2004 3857
18 October 2004 6682
19 November 2004 2075
20 December 2004 3740
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Figure 4.2 The line graph of actual sales amount of popcorn

4.6.1 Moving Average
Moving Average Method, one of several method in extrapolation
technique, is generally applied to stationary data, easy to understand and to be
applied. With this method, the forecast value of time series of t+1 time period is
derived from the summary of all the actual values divided by number of periods in the

moving average of using data to forecast (k) as following equation :

t
A Z N6
Yt+1 = i=t-k+1
where k
1 = “Age”ofthedata(i=1,23...)
k = Number of periods in the moving average
Y; = Actual value with age i

However, no number of periods (k) is considered best for the time series.
Therefore, several period amounts are to be calculated in order to find out which is
best by comparing the values of Mean Square Error (MSE). Whichever k makes the
smallest value of MSE means the best k as shown in table 4.2.

The data in the table 4.2 can be plotted into the line graph showing the actual and

3-pattarn forecast popcorn sales amounts as shown in figure 4.3.
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From graph 4.2, it is found that the tendency of the 3-month, 4-month, and 5-
month moving average is smoother than the actual value. The more k value, the
smoother is. That is to say the more the historical data to be used, the smoother
forecast line in the graph to become.

The value of MSE can refer the accuracy of the forecast technique makes the
smallest values refers that forecast technique gives the more accurate result. Therefore,
as shown in table 4.2, the k showing the smallest value of MSE is of the 3-month
period. That means the best k to be used for forecasting the popcorn sales amount in

this research.

Table 4.2 : Comparing Moving Average Using k as 3, 4 and 5 Months

Period Time Actual
Sales 3-month 4-month 5-month
No Month Year Amount Moving Moving Month
of Average Average Average
Popcorn

1 | May 2003 5476

2 | June 2003 4396

3 | July 2003 4386

4 | August 2003 4399 4752.67

5 | September | 2003 3645 4393.67 4664.25

6 | October 2003 8289 4143.33 4206.50 4460.40

7 | November | 2003 3799 5444.33 5179.75 5023.00

8 | December | 2003 5248 5244.33 5033.00 4903.60

9 | January 2004 5032 5778.67 5245.25 5076.00
10 | February 2004 3790 4693.00 5592.00 5202.60
11 | March 2004 3617 4690.00 4467.25 5231.60
12 | April 2004 3672 4146.33 4421.75 4297.20
13 | May 2004 5308 3693.00 4027.75 4271.80
14 | June 2004 6626 4199.00 4096.75 4283.80
15 | July 2004 6431 5202.00 4805.75 4602.60
16 | August 2004 3990 6121.67 5509.25 5130.80
17 | September | 2004 3857 5682.33 5588.75 5205.40
18 | October 2004 6682 4759.33 5226.00 5242.40
19 | November | 2004 2075 4843.00 5240.00 5517.20
20 | December | 2004 3740 4204.67 4151.00 4607.00

MSE | 3105160.95 | 3282927.87 | 3264352.75
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Figure 4.3 Comparing graph of actual sales amount and sales amount
forecast by 3-month, 4-month and 5-month moving average
4.6.2 Weighted Moving Average
An imperfection of the moving average method is that all the historical data
calculated have the same weight. But in fact, each data does not always have the same
importance. Then, it can be corrected by making different weight of the data using
weighted moving as shown in the following equation:

A
Y1 = wiYe+*wWoYeq Tt Wi Yikst

where K

0<w<land ZWiZI
i=1

Form the equation, in selecting ‘k’, the value of ‘w;’ to be used. For this
particular research, the value of k is considered as 3 and the values of w; as 3 patterns
shown in table 4.3 in order to compare the MSE value of each w; pattern. Whatever

pattern gives the smallest MSE value is the best w; value.
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and w4 = 0.2. That means the best w; pattern of the k value is 3 to used for forecasting

From table 4.3, the smallest MSE value of the w; pattern is w; = 0.4, w, = 0.4

the popcorn sales amount in this research.

Table 4.3 :

weighted moving average
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Comparing actual sales amount and sales amount forecast by

wl 0.40 0.50 0.60
w2 0.40 0.30 0.20
w3 0.20 0.20 0.20
Actual
Period Time Sales 4:4:2 5:3:2 6:2:2
No
Amount
Month | Year

1 May | 2003 5,476.00

2 Jun 2003 4,396.00

3 Jul 2003 4,386.00
4 Aug 2003 4,399.00 4,608.00 4,607.00 4,606.00
5 Sep 2003 3,645.00 4,393.20 4,394.50 4,395.80
6 Oct 2003 8,289.00 4,094.80 4,019.40 3,944.00
7 Nov 2003 3,799.00 5,653.40 6,117.80 6,582.20
8 Dec 2003 5,248.00 5,564.20 5,115.20 4,666.20
9 Jan 2004 5,032.00 5,276.60 5,421.50 5,566.40
10 Feb 2004 3,790.00 4,871.80 4,850.20 4,828.60
11 Mar 2004 3,617.00 4,578.40 4.454.20 4,330.00
12 Apr 2004 3,672.00 3,969.20 3,951.90 3,934.60
13 | May | 2004 5,308.00 3,673.60 3,679.10 3,684.60
14 Jun 2004 6,626.00 4,315.40 4.479.00 4,642.60
15 Jul 2004 6,431.00 5,508.00 5,639.80 5,771.60
16 | Aug 2004 3,990.00 6,284.40 6,264.90 6,245.40
17 Sep 2004 3,857.00 5,493.60 5,249.50 5,005.40
18 Oct 2004 6,682.00 4,425.00 4.411.70 4,398.40
19 | Nov 2004 | 2,075.00 5,013.60 5,296.10 5,578.60
20 Dec 2004 3,740.00 4,274.20 3,813.50 3,352.80

MSE 3,223,288.36 | 3,342,485.13 3,562,446.95

and 3-pattern forecast popcorn sales amount as shown in figure 4.4.

The data in table 4.3 can be plotted into the line graph comparing the actual




Sumrit Phokheaw Case Study on Information Gathering/40

9,000
8,000 4
7,000 -
6,000 - \
- NNa/ AN
s [N ~ .
3,000 /
2,000 \/
1,000 -

0 -—

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
—— Actual Sales Amount —— 4:4:2 532 6:2.2

4.6.3 Exponential Smoothing
Exponential Smoothing or Exp. Smoothing is another method to be used
for finding the average value applied to the stationary data by making different weight

in the historical data as shown in the following equaton.

A A A
Yt+1 = Yt st OL(Yt 3 Yt)

where
A
Yy = Forecast for period t+1
S?t = Forecast for period t
o = Smoothing constant
Y: = Actual demand of sales for period t

This equation shows that the forecast for period t+1 (YAM) is equal to the
forecast for period t (Slf\t) plus a percentage of the difference between that forecast and
the actual value of the series at that point (a(Y+- S?t )).

In order to find out the value of o, Solver of Microsoft Excel 2003 has been
used in the research. That results in getting the value of o making the smallest MSE

value. In the case, the o value is equal to 0.085 as shown in table 4.4.
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Table 4.4 : Comparing actual sales amount and sales amount forecast by

exponential smoothing

Time Period Actual Sales .

No Month Year Amount Exp. Smoothing
1 May 2003 5476 5476.00
2 Jun 2003 4396 5476.00
3 Jul 2003 4386 5383.79
4 Aug 2003 4399 5298.59
5 Sep 2003 3645 5221.78
6 Oct 2003 8289 5087.15
7 Nov 2003 3799 5360.54
8 Dec 2003 5248 5227.21
9 Jan 2004 5032 5228.98
10 Feb 2004 3790 5212.16
11 Mar 2004 3617 5090.74
12 Apr 2004 3672 4964.90
13 May 2004 5308 4854.51
14 Jun 2004 6626 4893.23
15 Jul 2004 6431 5041.18
16 Aug 2004 3990 5159.85
17 Sep 2004 3857 5059.96
18 Oct 2004 6682 4957.25
19 Nov 2004 2075 5104.51
20 Dec 2004 3740 4845.85
MSE 2,269,199.81
Alpha 0.085

The data in the table 4.4 can be plotted into the line graph comparing the actual

and Exp. Smoothing forecast popcorn sales amounts as shown in figure 4.5.
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CHAPTER V
RESULTS

5.1 Defining of the New System Requirement
The new system requirement consists of 5 main functions: Setting up a master
file, Purchasing, Selling, Inventory and Report.
5.1.1 Setting up a master file
The main function of setting up a master file is setting up data codes
used in the Material Management & Control System (MMCS), including setting up the
users’ rights of difference levels.

Functions of setting up a master file consist of

setting up the company‘s information.

setting up divisions’ codes and details.

- setting up users’ codes, details and rights.

- setting up suppliers’ codes and details.

- setting up warehouses’ codes and details.

- setting up goods and raw material groups’ codes and details.

- setting up goods and raw material types’ codes and details.

- setting up goods and raw material units’ codes and details.
5.1.2 Purchasing

The main function of purchasing is to record purchase order to
suppliers, to receive goods and raw materials ordered and to return goods and
raw materials to suppliers.

Functions of purchasing consist of

recording each supplier’s goods items.

recording purchase order.

recording receiving goods and raw materials ordered.

recording returning goods and raw materials to suppliers.
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5.1.3 Selling
The main function of Selling is to connect the POS system in order to
import daily sales data. It contains one function that is to import sales history

from the POS system.

5.1.4 Inventory

The main function of Inventory is to control the quantity on hand in the
warehouses.

Functions of inventory consist of

- setting up the description of goods and raw materials.

setting up the Bill of Material (BOM).

- forecasting goods and raw materials to be ordered.

- recording goods and raw materials issued.

- recording goods and raw materials returned.

- inventory checking.

- inventory adjustment
5.1.5 Report

The main function of report is to report the data concerning MMCS in
order to make a decision support system.

Function of inventory consist of

- printing purchase order status.

- printing purchase order details.

- printing issue status.

- printing issue details.

- printing the values of goods and raw materials grouped by codes.

- printing the values of goods and raw materials grouped by

warehouses.
- printing the values of goods and raw materials grouped by types.
- printing the values of goods and raw materials grouped by types

and warehouses.

A Context diagram and Data-Flow diagram (DFD) are used to represent all

functions defining in first level is shown in figure 5.1.-5.3.
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Figure 5.1 Context diagram of the MMCS
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5.2 Design of the New System
According to define the new system requirement phase, a Data-Flow diagram
(DFD) is used as a base model to design the information system in design the new
system phase. There are three related design: Application design, Database design and
Security design.
5.2.1 Application Design
5.2.1.1 Structural Design
The interface structure diagram is used to represent the program
structure. The program structure is different from DFD in view point. The program
structure is used to satisfy user, otherwise, DFD is defines for programmer needs.
The overall interface structure diagram of MMCS application is shown in
figure 5.5-5.10. Each menu consists of forms, reports. There are 20 forms and 8

reports in interface structure diagram.

Material Management & Control System

Setting up a
master file Selling Report

Purchasing Inventory

Figure 5.5 Interface Structure Diagram of MMCS
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Figure 5.6 Interface Structure Diagram of setting up a Master file menu
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Figure 5.7 Interface Structure Diagram of Purchasing menu

Selling

Import sales
history

Figure 5.8 Interface Structure Diagram of Selling menu
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Figure 5.9 Interface Structure Diagram of Inventory menu
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5.2.1.2 Interface Design

The interface design describes how information system communicates
with user. There are 6 standard screens using in MMCS: MMCS screen, Print screen,
Confirmation screen, Information screen, warning screen and Error screen.

Following each menu consists of nine functions: Move prior, Move
next, Find, Print, New, Edit, Save, Undo and Delete, standard MMCS screen is

designed to support nine functions in one screen as shown in figure 5.11.

Standard MMCS screen consists of three parts:

1. Title bar Title bar is used for title of form.
2. Working area Working area is used for filling data to search, insert or
update.

3. Command button Command button contains ten buttons to command functions

by using a mouse click on the button (Table 5.1).

=t EUUMTITH I IIRNARTIRAES - [ImeaTREnEadnd]

wiludayandn Sadfa wwdui AudAceds Tnou daushe

B Amuasiananadui

sfaraeAud | Savaadudi A sfnerieurn | [III]

Fanwsaawin |Laige Popeom

Working area

Command
button

Qrev @next Find & Print [ Irvew 5 Edit X Delete K Close

Figure 5.11 Standard MMCS screen
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Table 5.1 Command buttons description
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Button name

Description

rrev Move Prior

Go to pervious record

@ next  Move Next

Go to next record

D rind Find Find record
& print Print Print current record
|2 new New Insert new record

eqt  Edit Edit current record

[ save  Save Update current record

Unde  Undo

Cancel update current record

% Déege Delete

Delete current record

% Cose Close

Close current screen

Toolbar Report
#= Preview - sMRRIARMAIRITATAEARA E] = @
Fiox = EH S 4 r? X
= 2 Lo 8
tlﬁﬂﬂﬂﬂqﬂu ARIARATATMTUAT AT
T189WTUA : 7/11/2548 17:06:39
swWadudn suaz iaafudn Fnuliudesads  dunwaiog saddud
12023 Jumbo Set 10.00 10000 100.00
120256 Combo for 2 16.00 7000 1,050.00
nﬂyﬂﬂ”’nﬁrﬁ‘i& 1,150.00
/% |
FPage 141 J

Page number

Figure 5.12 Standard print screen

Page navigator
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Standard print screen consists of four parts:

1. Toolbar Toolbar contains seven buttons to command functions by

using a mouse click on the button (Table 5.2).

2. Report Show printing report.
3. Page number Show current page number and total page in report.
4. Page navigator Page navigator contains two button, which are used to control

print page by using mouse click on the button.

Table 5.2 Toolbar buttons description

Button Name | Description

4= 100% Scale | Change scale: click on scale button, context menu, spacebar.

Open | Open file report: Ctrl+O, or click open button in toolbar.

Save | Preserve report to file: Ctrl+S, toolbar button.

Print | Print report: Ctrl+P, toolbar button.

Find | Search text: Ctrl+F, toolbar button. Repeated search - F3.

X2 || 0O §

Close | Close preview report

Standard confirmation screen appears before doing tasks such as delete or

cancel. To confirm tasks press ‘Yes’ button. For example, see figure 5.13

Confirm |£|

P " : ety
../ gainisaudayail wulawsaly ?

Yes | Mo |

Figure 5.13 Standard confirm screen
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Standard information screen appears after completing tasks such as insert,

update or delete. For example, see figure 5.14

Information [g|

jj) ihdayaarmndiniouianauysal

Figure 5.14 Standard information screen

Standard warning screen appears when closing the current form indicated in

the insert or update mode as shown in figure 5.15.

Warning

¥ ': sayadsliladuiin

Figure 5.15 Standard warning screen
Standard error screen appears after commanding tasks such as insert, update or

delete. The tasks are not complete. For example, see figure 5.16.

Mmcs §|

@ sWawina1u EO01 .

Figure 5.16 Standard error screen

5.2.2 Database Design
An Entity-Relationship (E-R) diagram is used to represent the design

of the new system. The relational database is produced by using the normalization
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theory, which prevents the update anomalies and minimize data redundancy. The
complete normalized E-R diagram is shown as figure 5.17 and data dictionary is
shown as Appendix A.

The objective of database design is to provide flexible database for
situation changes from both cause: external and internal factors. There are 26 tables
and 32 relationships in E-R diagram.

5.2.3 Security Design

There are 2 type of user in the database security. MMCS user is
granted permission by application design. The other user type is Database user that is
granted permission by database design. MMCS user is a sub-user of database user.
Therefore, there are two levels of protection in the system.

After the personnel officer adds name and profile of every officer in
MMCS, Administrator set username, password and user permission in table tblUser.
Afterward, creates new user in Microsoft Window 2000 and then adds user to be
member of SQLMMCS group. SQLMMCS is Microsoft Window 2000 group that is
defined performance a specified set of activities in database as MMCSRoles. The role
of Microsoft SQL Server 2000, MMCSRoles, has no permission to perform with table,
such as insert, delete or update. Thus, MMCS user is not allowed to access database

directly to any table.
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Figure 5.17 ER-Diagram of MMCS

5.3 Development of the New System

The development of new system has 2 part: Database management and the

MMCS application. According to the design of the new system.

5.4 Testing of the New System

Testing of the new system contains two techniques: system verification and
validation.

5.4.1 System Verification

System verification is a process of ensuring the accuracy of each MMCS

functions. First, unit testing is used to test stored procedure and Transact-SQL
statement in the user interface. Each stored procedure and Transact-SQL statement
have to give a correct result. Next step is combined module testing. Combining stored

procedure and MMCS application developed to test in each related function.
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5.4.2 System Validation
System validation is a process of ensuring that MMCS application has
been built to trace user requirement. First step is Acceptance testing by presenting the
MMCS demonstration to the officers in each affair and asking them to use that demo.
All functions pass in the acceptance criterions, which are user requirements and

response time.

5.5 Implementation of the New System

The chosen implementation method is phased implementation, because the
MMCS activities continue as follows.

First, the account division and purchase division have to co-operate in setting
up master files and then going on other parts of the MMCS as the following job

description.

Functions of MMCS of account affair consist of
- setting up the company‘s information.
- setting up divisions’ codes and details.
- setting up users’ codes, details and rights.
- setting up warehouses’ codes and details.
- setting up goods and raw material groups’ codes and details.
- setting up goods and raw material types’ codes and details.
- setting up goods and raw material units’ codes and details.
- setting up the description of goods and raw materials.
- setting up the Bill of Material (BOM).
- import sales history from the POS system.
- inventory checking.
- inventory adjustment.
- printing the values of goods and raw materials grouped by codes.
- printing the values of goods and raw materials grouped by warehouses.
- printing the values of goods and raw materials grouped by types.
- printing the values of goods and raw materials grouped by types and

warehouses.
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Functions of MMCS of purchase affair consist of
- setting up suppliers’ codes and details.
- recording each supplier’s goods items.
- recording purchase order.
- recording receiving goods and raw materials ordered.
- recording returning goods and raw materials to suppliers.
- recording goods and raw materials issued.
- recording goods and raw materials returned.
- printing purchase order status.
- printing purchase order details.
- printing issue status.

- printing issue details.

Functions of MMCS of Selling affair (candy) consist of
- forecasting goods and raw materials to be ordered.
- printing purchase order status.
- printing purchase order details.
- printing issue status.

- printing issue details.

MMCS is implemented by used 1 server and 5 clients as shown in table 5.3

Table 5.3 Number of clients in each affair

Affair Number of clients
Account Affair 2
Purchase Affair 2
Sell Affair (Candy) 1

The installation of MMCS requires resources of hardware and software for
server and each client. Installation guide is described in Appendix B and MMCS User

documentation is described in Appendix C.
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5.5.1 Hardware

5.5.1.1 Computer for server
- Pentium 4 3.2 GHz
- At least 512 Mbyte RAM
- At least 80 Gbyte Harddisk
- CD-ROM
- Color monitor

5.5.1.1 Computer for each client
- Celeron 500 MHz or higher
- At least 128 Mbyte RAM
- At least 10 Gbyte Harddisk
- CD-ROM
- Color monitor

5.5.2 Software

5.5.2.1 Software for server
- Operating system 32 bits: Microsoft Windows 2000 Advance Server
- Relational database management system: Microsoft SQL Server 2000
- Database connectivity: Active X Database Object (ADO)

5.5.2.2 Software for client
- Operating system 32 bits: Microsoft Windows 98SE, ME or XP
- Database connectivity: Active-X Database Object (ADO)

5.6 Evaluation and Maintenance of the System
5.6.1 Evaluation of the New System
The main objective of evaluation the system is to collect the opinions
from officers using MMCS application. The questionnaire as shown in Appendix D is
used to gather information which evaluated into 4 levels: excellent, good, fair, and
poor. There are seven evaluators from users using MMCS. The result of system

evaluation is shown in table 5.4
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Table 5.4 Questionnaire results from usage testing (7 users using MMCS)

=
Questionnaire List % = o
S1E1F |8
H O | = | ~
1. Evaluation input of MMCS
1.1 Clearness of explanation in menu and screen 3 4 - -
1.2 Suitability of screen, format, and button 2 5 - -
1.3 Sequence of inputting data 3 (4 |- -
1.4 Convenience in inputting data 2 N\ - -

2. Evaluation process of MMCS
2.1 Suitability of current system
2.2 Decrement process in current system
2.3 Decrement incorrect data in current system

2.4 Convenience and rapidness of search data

W W N W W
A~ B 0 b~ b
1
1

2.5 Convenience and rapidness of insert or update data

3. Evaluation output of MMCS

(@)
1
1

3.1 Correctness of data or report 1
3.2 Rapidness and usefulness of report 1 6 |- -
3.3 Suitability and usefulness of MMCS to business 2 5 - -

In addition to the mention opinions, some evaluators need more functions

to support their tasks such as export data to account system.

5.6.2 Maintenance of the New System
To maintain MMCS continually, having a developer team is necessary.
The officers at computer work as administrators. Their tasks are backup database and

management the system to work correctly.
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CHAPTER VI
DISCUSSION

6.1 Problems During Development

Sales history data of popcorn from POS system are not complete because they
do not have product sizes and product types (sweet and salty). The product sizes and
the product types are used to forecast the materials of goods sold. The product size
problems can be solved by inputting them manually into the database of MMCS. But
the product types can not be solved. Because there are no records of product typed
sold. This affects an errors on forecasting the raw material application such as salt and
caramel. Such problem can be solved by using the POS system to set up different
codes for sweet and salty popcorn in order to know the different summary sales

amount. This will make the forecast of material application more accurate.
6.2 Tools in the Development

The System Development Life Cycle (SDLC) is used as basis of research
methodology. Client/ server architecture is chosen for multi-user database
management systems. Microsoft SQL Server 2000 RDBMS is used for creating the
system database and collecting stored procedures. In regard to visual-programming
language, Borland Delphi 7.0 is used to develop the application. Comparison with
other programming languages, such as Microsoft Visual Basic 6.0 or Power Builder
7.0, Delphi is more stable and more effective for client/ server application.
Furthermore, Delphi applications have less system requirements, which appropriates

to the current computer specification in the Major Hollywood Entertainment.
6.3 Advantages

The advantages of the MMCS are found and discussed as follow:
e Inventory checking can be done accurately and quickly.

e Purchase order status can be checked.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Inform. Sys. Manag.) / 65

e Raw material application can be forecast.

e Cost calculation is accurate.

e Using Stored Procedure as a saved collection of Transact-SQL statements
in Microsoft SQL Server 2000 is usefulness in:

- Eliminating complied time of program, because stored procedure
was compiled. MMCS application can execute immediately.

- Preventing directly access table in database.

- Reducing traffic and data size on network.

- Decreasing processor and memory size of client.

- Stored procedure does not depend on application.

e Microsoft SQL Server 2000 supports the large amount data.

e There are two levels protection in the MMCS. First is the MMCS
application user type, which is a sub-user of the other user type, the
Database user. The MMCS application user granted permission by
application design, otherwise, the Database user is granted permission by
database design.

e The MMCS is client/ server architecture. User can use the system from any
client in local area network.

e The MMCS is decreasing large amount of incorrect data in current system.

e The MMCS supports many reports to the users such as purchasing,
inventory checking and material forecasting.

e Application and database design of MMCS support and extension of
systems in the future.

6.4 Disadvantages

e MMCS application is not able to manipulate the reorder point

automatically; users have to input the reorder point manually.

e Purchase order is not able to calculate discount amount for each suppliers.
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CHAPTER VII
CONCLUSION AND RECOMMENDATION

7.1 Conclusion

The Material Management & Control System (MMCS) is an application for
retail business case study of Major Hollywood Entertainment. The objective of MMCS
development is to serve five main functions, i.e. Purchasing, Receiving, Returning,
Issuing, and Forecasting.

The System Development Life Cycle (SDLC) is used as basis of research
methodology. Client/server architecture is chosen for multi-user database management
systems. Microsoft SQL Server 2000 RDBMS is used for creating the system database
and collecting stored procedures. In regard to visual-programming language, Borland
Delphi 7.0 is used to develop interface of MMCS application.

The result of development is the MMCS application, which provides better
operation and management for a retail business. The MMCS is flexible and satisfied to
retail business activities. Security is provided by having two levels of protection.
MMCS decrease large amount of incorrect data in the current manual system and
increase the efficiency of retail business performance. Finally, the MMCS
development completes through the expected result of this study, for it provides better
operation and management for Major Hollywood Entertainment and is a guideline to

develop the extension functions in the future.

7.2 Recommendations

To increase the usefulness of the Material Management & Control System
(MMCS), the recommendations for further development are as follows:

7.2.1 In forecasting the summary sales amount for calculating raw material
application, other variables affecting the summary sales amount should be considered

such as packages and promotions.
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7.2.2 In order to be easy and decrease the users’ operations, such functions in
the MMCS as an automatic export data to the account system or export data to text file
or excel file format etc. should be add.

7.2.3 The MMCS should be improved to be able to calculate automatically the
reorder point, max and min quantity of the inventory.

7.2.4 The MMCS should be improved to be able to calculate automatically the
economic order quantity (EOQ).

7.2.5 Apart from Moving Average, Weighted Moving Average and
Exponential Smoothing, Seasonality should also be taken to consideration in

forecasting.
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DATA DICTIONARY

Table A.1 : Table Structure of tbIBOM

No | Data Element ¥;lt:; Length | PK | FK Definition
1 | Bom ID int 4 Yes BOM ID
2 | Item ID char 20 Yes | Yes | Item ID
3 | Seq smallint 2 Item sequential
4 | QtyBOM float Material quantity
Table A.2 : Table Structure of tbiICompany
No | Data Element ’]l?;[t)t Length | PK | FK Definition
1 | Comp NameT varchar 200 Yes | Yes | Thai company name
2 | Comp NameE varchar 150 English company name
3 | Addressl varchar 100 Address line 1
4 | Address2 varchar 100 Address line 2
5 | Address3 varchar 100 Address line 3
6 | Phone Number | varchar 50 Telephone number
7 | Fax_Number varchar 30 Fax number
8 | Tax No varchar 10 Tax number
Table A.3 : Table Structure of tblDivision
No | Data Element TD;It)ae Length | PK | FK Definition
1 | Divi_Code char 5 Yes Division code
2 | Divi_Name varchar 50 Division name
3 | Divi_Status varchar 1 Division status




Sumrit Phokheaw Appendix / 72
Table A.4 : Table Structure of tblIAdj
No | Data Element ’ll?;;i Length | PK | FK Definition
1 | Adjustment ID | int 4 Yes Adjustment ID
2 | AdjDescription | varchar 50 Adjustment description
3 | AdjDate datetime 8 Adjustment date
4 | AdjYear smallint 2 Account year
5 | Adjperiod smallint 2 Account period
6 | User ID char 5 Yes | User ID
7 | Adj WH char 3 Yes | Warehouse ID
8 | AdjStatus varchar 1 Adjustment status
Table A.5 : Table Structure of tblIAdjDet
No | Data Element ']I‘);It)i Length | PK | FK Definition
1 | Adjustment ID | int 4 Yes Adjustment ID
2 | Item ID varchar 20 Yes | Yes | Item ID
3 | Seq smallint 2 Sequential
4 | AdjQty float 8 Adjustment quantity
5 | AdjDetStatus varchar 1 Adjustment item status
Table A.6 : Table Structure of thlICount
No | Data Element ,11?;;1 Length | PK | FK Definition
1 | ICount ID int 4 Yes Inventory count ID
2 | Item ID char 20 Yes | Item ID
3 | Warehouse ID | char 3 Yes | Warehouse ID
4 | CountDate datetime 8 Count date
5 | SystemQtyOnh | float 8 System quantity on
and hand
6 | PhysicalQtyOn | float 8 Physical quantity on
hand hand
7 | ICountStatus varchar 1 Item count status
Table A.7 : Table Structure of tbllIssue
No | Data Element ’ll?;;i Length | PK | FK Definition
1 | Issue No char 10 Yes Issue number
2 | Issue Date datetime 8 Issue date
3 | User ID char 5 Yes | User ID
4 | FromWH char 3 Yes | From warehouse ID
5 | ToWH char 3 Yes | To Warehouse ID
6 | Note text 16 Note
7 | IssueStatus varchar 1 Issue status
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Table A.8 : Table Structure of tbllIssueDet
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Data

No | Data Element Type Length | PK | FK Definition
1 | Issue No char 10 Yes Issue number
2 | Item ID char 20 Yes Item ID
3 | Seq smallint 2 Sequential
4 | Issue Qty float 8 Issued quantity
5| Lot NO char 3 Lot number
6 | ItemCost float 8 Cost
7 | IssueDetStatus | varchar 1 Issue detail status
Table A.9 : tblitemGroup
No | Data Element ?;lt)ae Length | PK | FK Definition
1 | ItemGroup ID | Char 5 Yes Item group ID
2 | ItemGroup Na | varchar 50 Item group name
me
Table A.10 : Table Structure of tblitemType
No | Data Element ?;It)i Length | PK | FK Definition
1 | ItemType ID char 5 Yes Item type ID
2 | ItemType Nam | varchar 50 Item type name
e
3 | Inventory varchar 1 Inventory
4 | CostingMethod | smallint 2 Costing method
5 | ItemType Statu | varchar 1 Item type status
S
Table A.11 : Table Structure of tblltemUnit
No | Data Element "ll?;lt)ae Length | PK | FK Definition
1 | ItemUnit ID char 10 Yes Item unit ID
2 | ItemUnit Name | varchar 30 Item unit name
3 | ItemUnit_Status | varchar 1 Item unit status
Table A.12 : Table Structure of tblltemLotItem
No | Data Element "ll?;lt)ae Length | PK | FK Definition
1 | Warehouse ID | varchar 3 Yes Warehouse 1D
2 | Item ID char 20 Yes Item ID
3 | Lot No char 20 Yes Lot number
4 | OpenQty Float 8 Opening quantity
4 | ItemQty float 8 Purchase quantity
5 | ReceiptQty Float 8 Receive quantity
5 | IssueQty float 8 Issue quantity
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Table A.12 : Table Structure of tblltemLotItem (Cont.)
No | Data Element ?;[t)i Length | PK | FK Definition
6 | ReturnQty float 8 Return quantity
7 | ReturnVQty float 8 Supplier quantity
8 | AdjQty Float 8 Adjustment quantity
9 | POSQty Float 8 Sales quantity
10 | ItemCost float 8 Cost
11 | Receipt NO char 10 Yes | Receipt number
12 | ReceiptDate datetime 8 Receipt date
13 | ExpireDate datetime 8 Expire date
14 | LotStatus varchar 1 Status
Table A.13 : Table Structure of tbiMasterfile
No | Data Element ?;‘;: Length | PK | FK Definition
1 | Item ID char 20 Yes Item ID
2 | Description varchar 50 Description
3 | temType ID char 5 Yes | Type ID
4 | ItemUnit ID char 10 Yes | Unit ID
5 | ItemGroup ID | char D Yes | Group ID
6 | Item IFCode varchar 10 POS menu
7 | Avg Cost float 8 Average cost
8 | Std Cost float 8 Standard cost
9 | Last Cost float 8 Last cost
10 | Price float 8 Sales price
11 | MinQty float 8 Minimum quantity
12 | MaxQty float 8 Maximum quantity
13 | ReorderPT float 8 Reorder point
14 | LastUpdate datetime 8 Last update
15 | NoteBOM text 16 BOM description
16 | ItemStatus varchar 1 Status
Table A.14 : Table Structure of thIPO
No | Data Element ’ll?;;i Length | PK | FK Definition
1 | PO Number char 10 Yes Purchase order number
2 | PO Date datetime 8 Purchase order date
3 | Due Date datetime 8 Due date
4 | Vendor ID char 5 Yes | Supplier ID
5 | User ID char 5 Yes | User ID
6 | NumberOfRece | smallint 2 Number of receipt
ipts
7 | Note text 16 Note
8 | PO Printed Varchar 1 Printed
9 | PO Status varchar 1 Status
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Table A.15 : Table Structure of tbIPODet
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No | Data Element ?;[t)i Length | PK | FK Definition
1 | PO Number char 10 Yes | Yes | Purchase order number
2 | Item ID char 20 Yes | Yes | Item ID
3 | Seq smallint 2 Sequential
4 | VitemNo char 20 Yes | Supplier item number
5 | QtyPurchased float 8 Quantity purchased
6 | QtyReceived float 8 Quantity received
7 | UnitCost float 8 Cost
8 | PODetail Statu | varchar 1 Status
S
Table A.16 : Table Structure of thIPOSItem
No | Data Element ?;‘;: Length | PK | FK Definition
1 | Item ID char 20 Yes | Yes | Item ID
2 | SalesDate datetime 8 Sales date
3 | MenuCode varchar 5 POS item menu
4 | Qty float 8 Sales quantity
Table A.17 : Table Structure of tblRec
No | Data Element ,11?;;1 Length | PK | FK Definition
1 | Receipt 1D char 10 Yes Receipt number
2 | Receipt Date datetime 8 Receipt date
3 | PO Number char 10 Yes | Purchase order
4 | Vendor 1D char 5 Yes | Suppliers ID
5 | User ID char 5 Yes | User ID
6 | ReceiptStatus varchar 1 Status
Table A.18 : Table Structure of thiIRecDet
No | Data Element TD;:; Length | PK | FK Definition
1 | Receipt ID char 10 | Yes | Yes | Receipt number
2 | Item ID char 20 | Yes | Yes | Item ID
3 | Seq smallint 2 Sequential
4 | QtyReceived float 8 Received quantity
5 | UnitCost float 8 Cost
Ye
6 | Warehouse ID | char 3 s Warehouse ID
ReceiptDetStatu
71s varchar 1 Status
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Table A.19 : Table Structure of tbIRtnVendor
No | Data Element ?;[t)i Length | PK | FK Definition
1 | Rtn NO char 10 Yes Return number
2 | Rtn Date datetime 8 Return date
3 | Vendor ID char 5 Yes | Supplier ID
4 | User ID char 5 Yes | User ID
5 | Note text 16 Note
6 | RtnStatus varchar 1 Status
Table A.20 : Table Structure of tbIRtnVDet
No | Data Element ,]1?;;2 Length | PK | FK Definition
1 | Rtn NO char 10 Yes | Yes | Return number
2 | Item ID char 20 Yes | Yes | Item ID
3 | Receipt ID char 10 Yes | Yes | Receipt number
4 | Seq smallint 2 Sequential
5 | QtyReturn float 8 Returned quantity
6 | Warehouse ID | char 3 Yes | Warehouse 1D
7 | PO Number char 10 Yes | Purchase order number
8 | RtnDetStatus varchar 1 Status
Table A.21 : Table Structure of tbIRtnWH
No | Data Element ?;‘:; Length | PK | FK Definition
1 | RtnWH NO char 10 Yes Return number
2 | Issue NO char 10 Yes | Issue number
3 | RtnWH Date datetime 8 Return date
4 | User ID Char 5 Yes | User ID
5 | Note Text 16 Note
6 | RtnWHStatus Varchar 1 Status
Table A.22 : Table Structure of tbIRtnWHDet
No | Data Element ?;[t)i Length | PK | FK Definition
1 | RtnWH NO char 10 Yes | Yes | Return number
2 | Item ID char 20 Yes | Yes | Item ID
3 | Seq smallint 2 Sequential
4 | RtnWHQty float 8 Returned quantity
5| Lot NO char 20 Yes | Lot numer
6 | RtnWHDetStat | varchar 1 Status

us
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Table A.23 : Table Structure of tblUser
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No | Data Element ?;[t)i Length | PK | FK Definition
1 | User ID char 5 Yes User ID
2 | User Title varchar 8 User Title
3 | User Name varchar 30 User Name
4 | User Surname | varchar 30 User Surname
5 | Psswd varchar 20 Password
6 | Divi Code char 5 Yes | Division Code
7 | CntLoginFail smallint 2 Count login fail
8 | mnuMaster varchar 1 Master file menu
9 | mpIniCo varchar 3 Company menu
10 | mpDivi varchar 1 Division menu
11 | mpUser varchar 1 User menu
12 | mpVendor varchar 1 Supplier menu
13 | mpWarehouse | varchar 1 Warehouse menu
14 | mpltemType varchar 1 Item type menu
15 | mpltemGrp varchar 1 Item group menu
16 | mpltemUnit varchar 1 Item unit menu
17 | mnuPurchase varchar 1 Purchasing menu
18 | mpVendorltem | varchar 1 Supplier item menu
19 | MpPO varchar 1 Purchase order menu
20 | mpReceipt varchar 1 Receiving menu
21 | mpReturn varchar 1 Returning menu
22 | mnuSell varchar 1 Selling menu
23 | mpPOS varchar 1 POS menu
24 | mnulnventory varchar 1 Inventory menu
25 | mpMasterltem | varchar 1 Master item menu
26 | mpBOM varchar 1 BOM menu
27 | mpForecast varchar 1 Forecasting menu
28 | mplssue varchar 1 Issuing menu
varchar 1 Returning to
29 | mpRtnWH warehouse menu
varchar 1 Inventory counting
30 | mpICount menu
varchar 1 Inventory adjustment
31 | mpAdj menu
32 | mnuReport varchar 1 Reporting menu
33 | mpRptPO varchar 1 PO report Menu
1 Printing PO status
34 | mpPrnPOStatus | varchar menu
1 Printing PO detail
35 | mpPrnPODet varchar menu
36 | mpRptlssue varchar 1 Issue report menu
37 | MpPrnlssueSta | varchar 1 Printing issue status

us

menu
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Table A.23 : Table Structure of tblUser (Cont.)
No | Data Element ?;[t)i Length | PK | FK Definition
1 Printing issue details
38 | mpPrnlssueDet | varchar menu
39 | mpRptlnven varchar 1 Inventory report menu
40 | MpValueBylte | varchar 1 Inventory value by
m items
41 | MpValueltemB | varchar 1 Inventory value by
yWH warehouses
42 | MpValueltemB | varchar 1 Inventory value by
yType item by type
43 | MpValueltemT | varchar 1 Inventory value by
ype type
44 | User Status varchar 1 Status
Table A.24 : Table Structure of thlVendor
No | Data Element ']I‘);It)i Length | PK | FK Definition
1 | Vendor ID char 3 - Supplier ID
2 | Vendor Name | varchar 100 Supplier name
3 | Contact Name | varchar 100 Context name
4 | AddressLinel varchar 100 Address line 1
5 | AddressLine2 varchar 100 Address line 2
6 | City varchar 20 City
7 | Province varchar 20 Province
8 | ZipCode varchar 5 Zip code
9 | Phone Number | varchar 50 Telephone number
10 | Fax Number varchar 30 Fax number
11 | DiscPC float 8 Discount %
12 | DiscDays smallint 2 Discount days
13 | NetDays smallint 2 Net days
14 | Vendor Status | varchar 1 Status
Table A.25 : Table Structure of tbhlVendorltem
No | Data Element ’ll?;:)i Length | PK | FK Definition
1 | Vendor ID char 5 Yes Supplier ID
2 | Item ID char 20 Yes Item ID
3 | VIitemNo varchar 20 Supplier item no
4 | VItemDescripti | varchar 50 Supplier item
on description
5| VCost float 8 Cost
6 | Vcost Date datetime 8 Cost date
7 | ItemUnit 1D char 10 Yes | Unit ID
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Table A.25 : Table Structure of tbIVendorItem (Cont.)
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No | Data Element ?;[t)i Length | PK | FK Definition
8 | QtyPerVItem float 8 Quantity per supplier
item
9 | Note text 16 Note
10 | VItem Status varchar 1 Status
Table A.26 : Table Structure of tbhIWarehouseltem
No | Data Element TD;:; Length | PK | FK Definition
1 | Warehouse ID | char 3 Yes | Yes | Warechouse ID
2 | Item ID char 20 Yes | Yes | Item ID
3 | Onhand float 8 Total quantity
Table A.27 : Table Structure of tbIWarehouse
No | Data Element ?;‘;: Length | PK | FK Definition
1 | Warehouse ID | char 3 Yse Warehouse 1D
Warehouse Na | char 50 Warehouse name
me
3 | Warehouse Stat | varchar 1 Status
us
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APPENDIX B
INSTALLATION GUIDE
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APPENDIX C
USER DOCUMENTATION
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