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ABSTRACT 

The purpose of this system development project is to design a computerized 

information system for a furniture factory business. The new proposed system is 

expected to provide user friendliness with shorter time consuming operation together 

with shared and accurate information. The new system is designed to operate in the 

intranet environment, web interface style, using PHP and MySQL ™. The analyst 

believes, with the new proposed technology, users would receive quick queries, ease of 

use, system flexibility and increased productivity. 

Current existing information system of Samret Kanchang Factory is based on 

manual system. Most of the data are stored on paper and set of notebooks. All staff need 

to maintain handwritten documents, which are error-prone and time consuming. Hence, 

the existing manual system is not suitable for current business processes, and it needs to 

be changed to a computerized system. 

Within a budget constraint, this proposed system replaces the existing manual 

business operations with standard and easy maintenance technologies. The efficient and 

effective proposed system will prove itself and drive Samret Kanchag Factory to 

achieve its business goals in the current competitive market. 
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I. INTRODUCTION 

1.1 Background of the Project 

The existing manual system is the major factor, which causes many businesses to 

slow down in their growth. Nowadays, most of the top management periodically 

acquires the new system, which provides faster and more accurate information, to 

replace the existing system. Eventhough, the new acquisition incurs cost and consumes 

a lot of resources, there is a breakeven point in every investment. Normally, a good 

replacing new system should provide shorter breakeven period, generate more revenue 

and create a lot of benefits. The main factor of any investment is achieving the main 

business goal, profit. 

Samret Kanchang Factory is classified as a Small & Medium Size Enterprise 

(SME). The main business area is producing metal office furniture products, which 

require accurate information regarding the whole production system. The main activity 

of Samret Kanchang Factory is normally dealing with the customers' orders. Other 

activities are material acquisition, production and shipment. Each activity interrelates 

with each other, and any bottleneck may possibly halt the whole production of the 

factory. 

Currently, the existing manual system cannot provide certified response, accuracy 

and sufficient information. It is also more costly each day. The staff has to do repeated 

jobs daily which also takes a long time. The factory faces a variety of problems, such as 

inaccurate product price list, delayed production, late shipment, late payment from the 

customer, incorrect information and out-of-date information, etc., which cause 

inefficiency and ineffectiveness in factory management. 

Due to the existing problems, a computerized system is designed for a Made-To-
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Order Furniture factory to replace the manual process of the existing system. The 

existing system will be analyzed, and redesigned in order to replace it with the new 

system to match with the business processes. Moreover, the new computing system is 

planned to serve the daily business process with accurate and quick information. 

Effectiveness and efficiency in business is expected from the new system without any 

obligation. 

1.2 Objectives of the Project 

The objectives of this development project are as follows: 

(1) To analyze the problems of the existing system and understand the users' 

requirements. 

(2) To design a new computer based system which is relevant to the business 

requirement in order to replace the existing manual system. 

(3) To develop and implement the Made-To-Order system for Samret 

Kanchang Factory. 

( 4) To provide management staff with effective business process. 

(5) To maintain valuable information with accuracy and timeliness. 

(6) To minimize errors on any document output, i.e. Quotation, Purchase Order, 

Shipment Voucher, Tax Invoice, etc. 

1.3 Scope of the Project 

This project development has been designed to solve the problems of the existing 

manual system. The system will be an on-line Intranet system, which provides 

timeliness and accurate information. The scope of this system project will cover major 

parts and concerned information, which include the following: 

(1) Maintain shared and valuable information. 

A relational database is designed to keep necessary information as 

2 



follows: 

(a) Customer: information of all companies and/or individuals, who 

interact and/or place product order to the factory. 

(b) Customer Order: information of the product order placed by the 

customer. 

( c) Invoice: information of Billing Invoice. 

(d) Job Assignment: information of the job assignment related to the 

customer's order during production process. 

(e) Material: information of all materials related to the products, 

which the factory produces. 

(f) Material Cost: information of the material unit cost according to 

the supplier. 

(g) Material Allocation: information of the required number of 

material units, related to a relevant unit of product. 

(h) Material Supply: information of material transactions. 

(i) Product: information of all products, which the factory produces 

for the customers. 

(j) Product Price: information of the product unit price according to 

the customer. 

(k) Purchase Order: information of Purchase Order, issued to the 

supplier. 

(1) Quotation: information of the Quotation, proposed to the 

customer. 

(m) Shipment Voucher: information of Shipment Voucher and Tax 

Invoice. 
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(n) Supplier: information of all companies and/or individual, who 

interact and/or supply the material to the factory. 

(2) Quotation Process 

Quotation is one of the mandatory document outputs, which 

management staff will record, print a hard copy, obtain the authorized 

signature and fax it to the customers. 

(3) Receive Customer Orders Process 

For a customer placing any purchase order, either via fax or telephone, 

management staff need to record the details and obtain the confirmation 

from the customer, if necessary. 

(4) Material Acquisition Process 

The process of controlling the material transaction is one of the basic 

requirements, eventhough the material is provided by the customer. The 

Purchase Order is a mandatory document output because some suppliers 

require a formal document, while other suppliers accept the orders, which 

are placed via the telephone. 

(5) Assign Customer Order to Production Line Process 

Once the required material is in place, management staff will assign 

the pending product order to the available employee. Tracking status of 

individual assignment will help management staff know the current status of 

production. 

( 6) Shipment Process 

Everyday, management staff will check the product inventory and 

plan the shipment route. Either a Shipment Voucher or Tax Invoice is the 

document output used for this process. In case of cash payment during the 

4 



delivery process, management staff also need to prepare the Receipt, which 

is related to the Tax Invoice, for the customers. Moreover, a Billing Invoice 

will be generated based on the pending Tax Invoice and sent to the relevant 

customers during the shipment process. 

(7) Create Management Reports 

Periodically, summary reports for investigating the overall status of 

the factory are generated as follows: 

(a) Product Price List: shows the unit price of products. 

(b) Material Cost List: shows the unit cost of materials. 

( c) Report of Material Allocation: shows the details of material 

usage units required for a unit of product. 

( d) Report of Pending Tax Invoice: shows the Billing Invoice 

pending for the payment. 

( e) Report of Pending Material Acquisition: shows the material and 

number of units that are waiting. 

(f) Report of Pending Customer Order: shows the product and 

remaining quantity of customer orders, which are waiting for 

production. 

(g) Report of Material Inventory Balance: shows the remammg 

quantity of material. 

(h) Report of Product Inventory Balance: shows the product and 

quantity of inventory. 

(i) Periodic Income Report: periodic summary of total amount 

related to the Receipt and Tax Invoice. 

G) Periodic Expense Report: periodic summary of total amount 

5 



related to the generated Purchase Order. 

1.4 Deliverables 

The deliverables for the project on An Information System for a Made-To-Order 

Furniture Factory are as follows: 

(1) A Software Package written in PHP as the front-end tools and MySQL1
M as 

the back-end engine. 

(2) A user manual of the proposed system. 

(3) Screen layout of the user interface. 

( 4) Document outputs. 

(5) Management reports. 

1.5 Project Plan 

Every organization needs a smooth operation because it reflects how well their 

business process is. The analyst needs to deliver the right function and the right 

information to the right people who need it. The analyst of this project chooses a 

traditional methodology, The System Development Life Cycle (SDLC), as a guideline 

to deliver the proposed system to Samret Kanchang Factory. 

At the beginning, the analyst discussed with the management level of Samret 

Kanchang Factory in order to define the most suitable period for conducting this system 

development. The analyst sent the draft project schedule according to the proposed 

tasks to the management of Samret Kanchang Factory for approval. The time frame 

was chosen, together with the promised resources and budget. The final project plan of 

this system development project has been defined into 3 phases as shown below: 

(1) System Analysis 

System Analysis is the phase of investigating the existing manual 

system. The analyst worked closely with key users and management level in 

6 



order to fully understand the existing business processes. Analyst, 

management level and users can recommend for any improvement in the 

existing business processes during this period. Once the analyst was able to 

identify the existing problems and all users' requirements was collected, the 

scope of the new proposed system was defined and recorded. Management 

level and users of Samret Kanchang Factory were reviewed, adjusted, and 

approved. Once the scope had been defined and agreed, the analyst could 

move further to the next phase, System Design. 

(2) System Design 

System Design is the most important phase in SDLC because the 

proposed system might fail if the analyst does not perform well during this 

phase. During this phase, the analyst analyzed, interpreted and compiled all 

requirements from the existing system and inputs from the users; thereafter, 

he defined and designed a logical view of the new proposed system. Famous 

methodologies were applied during this phase, including Structured Design 

and Prototype. The outputs from this phase are logical views of the 

proposed system, i.e. Context Diagram, Data Flow Diagram, Process 

Specification, Structure Chart, Entity-Relationship Diagram, Data 

Dictionary, etc. In fact users and management level do not understand those 

logical concept documents; therefore, some basic prototype concepts i.e. 

screen and output example are used for facilitating the analyst in order to 

obtain agreement on those logical designs. 

(3) Implementation & Evaluation 

Implementation & Evaluation phase is the period for developing the 

proposed system according to the proposed system design. Thereafter, come 

7 



the steps of placing the new hardware and software on top of the manual 

system, testing against the proposed system in many levels of acceptance, 

and training the users before the formal conversion started. Once the 

proposed system was started, the analyst together with users and 

management evaluated the proposed system. The old manual system could 

be ignored, if users and management accepted the new proposed system. 
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II. THE EXISTING SYSTEM 

2.1 Background of the Organization 

Mr. Samret Vienvattanah established Samret Kanchang Factory in May 1969. In 

the beinging stage, the factory aimed to produce wood furniture of Catholic Church in 

Thailand. After 1975, the factory added more products, especially aluminum and metal 

products to its production. Then it gradually increased the capacity in the production 

lines as well as the number of its customers. 

Samret Kanchang Factory covers many product lines of metal and aluminum 

industry as follows: 

(1) Aluminum T-Bar 

(2) Aluminum Window 

(3) Air Condition Filter and Parts 

( 4) Motorcycle Parts 

(5) Car Accessories 

(6) Etc. 

At the beginning, the factory was operated by the family and relatives but it 

gradually changed by hiring administrative staff to operate the fast daily business since 

year 1999. Currently, the factory is operating with 1 manager and 3 management staff 

in the current fast growing economy in Thailand. The factory manager planned to add 

more staff for supporting new potential customers in the coming years. With the current 

situation, all staff need to write down all information details on paper notebook and in 

fact this manual operation causes a lot of frustration in the growing business. With the 

existing manual system, the factory cannot respond to the dynamic economy causing 

many known problems. 

10 



30 .. 
In 1996, management of the factory tried to acquire the first computer information 

system by buying the first computer workstation for the office. The purpose is to keying 

the information of its production into Microsoft Excel but it failed to support normal 

business processes due to many factors. The workstation cannot prove the accuracy of 

information, and normally the staff made mistakes by keying wrong and duplicate data. 

Worst, the staff ignored and resisted the computer because writing down the 

information on paper notebook is easier and faster due to the small number of 

customers. 

For year 2004, the factory manager initiated that Samret Kanchang Factory should 

acquire a real and working information system for supporting the growing revenue. The 

new information system should provide accurate and fast information to the business 

processes. In fact, there is a good sign for a shorter breakeven-point; eventhough there is 

a limited budget for this investment. Together with the new system, there are a number 

of benefits and improvements compared to the existing manual system. The new 

system should give efficiency and effectiveness to the factory's business in order to 

push the factory achieve its main target, profit. 

According to the plan, the factory manager reogranized the cross-functional 

sections of Samret Kanchang Factory as follows: 

(1) Managerial Section 

The managerial section 1s responsible for product and material 

registration, pricing and costing information, quotation process and order 

management. All sensitive and valuable information are maintained by this 

section 

(2) Purchasing Section 

This section will manage 2 functionalities; material ordering and 

11 



St. 

maintaining the material inventory. Mainly, staff in this section are 

responsible for ordering the material according to the confirmed orders. This 

section will maintain material transactions, which reflect the inventory 

status of each needed materials. This section has no authorization in issuing 

any purchase order without the approval from factory manager. 

(3) Production Section 

Staff in this section are responsible for all tasks related to production. 

They are responsible to assign any pending product to the available 

employee. They are responsible for the status of each assignment according 

to the current situation of production, starting from assigning the product, 

withdrawing the material and updating product inventory status. 

( 4) Shipment Section 

Staff in this section are responsible for arrangmg daily shipment 

process based on predefined route and delivery status of the product 

inventory. All formal documents; shipment voucher, tax invoice, receipt 

and billing invoice are managed by this section. 

(5) Technical Section 

Normally staff in this section are responsible for any mechanical 

issues in the factory. They setup the machine for production according to 

the ordered products. Another responsibility is the machine maintenance, 

both for planned and unplanned circumstances. 

12 
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2.2 Existing Business Functions 

The existence of Samret Kanchang Factory is based on manual operations to 

perform the business tasks. The main business functions of factory are divided into four 

which are listed as follows: 

( 1) Order Management Process 

(a) When the management staff receive new product enqumes from 

customers, factory manager will be noticed for evaluating production 

feasibility. 

(b) The factory manager will make a justification based on the current 

situation of the factory; i.e. complexity of production, timing, 

production capacity, etc. 

(c) Once the new product has been approved by the factory manager, 

material name and calculated quantity per unit of the queried product 

will be recorded on paper. The staff will use the information for 

material cost checking. 

( d) Staff shall enquire the market price of relevant materials from various 

suppliers and write down the material cost on the same paper sheet. If 

the market price is received from the new supplier, the staff needs to 

write down the supplier information on the white board. This process 

is repeated and until the staff receive satisfactory and lowest market 

pnce. 

( e) After finding out the lowest market price of the material, the same 

small piece of paper, which records the material unit cost, IS 

forwarded back to the factory manager. The final product price IS 

calculated based on many arbitrary factors depending on the customer. 
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(f) The product pnce of all enqumes will be informed back to the 

customer via telephone or a handwritten quotation. 

(g) For the existing products, the staff also need to verify the price with 

the factory manager because there is no record of the products' price 

lists. 

(h) A customer has 2 methods for placing the order; either via telephone 

or by faxing the purchase order to the factory. Once the staff receive 

the order, he/she writes down all order information into a notebook. 

(i) The factory has a policy that there is neither ordering the material nor 

starting the production until confirmation has been received from the 

customer. On a daily basis, the staff will make a call to the customer 

for confirmation. This step can be ignored if customers place an order 

via faxing the purchase order to the factory. 

Q) During the confirmation process, the number of ordering product can 

be changed or cancelled. The staff update the notebook accordingly to 

the most update volume and mark on the relevant order for 

confirmation status. 

(k) After confirmation has been received, the staff start the next process, 

material order management. 

(2) The Material Management Process 

(a) In a normal case, Samret Kanchang Factory is responsible for 

acquiring the material for production. There is an exception for a few 

customers, who supply material for factory production. In an 

exception case, the staff noted down a small marking, regarding non­

acquisition of materials, on the relevant line of order in the notebook. 
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(b) Generally, the staff order the material automatically after receiving the 

order confirmation from the customers. Since there is only a few 

number of suppliers in the aluminum industry, the purchasing process 

is quite straightforward and easy for the factory. In fact, the staff need 

to make a call to each supplier to recheck the material unit price 

before placing the order because a few of SME supplier have the price 

list provided. 

( c) The factory manager is responsible to choose the supplier for each 

customer's order. There is some possibility to group the required 

material from all pending orders and purchase from one supplier. 

Mostly the material used by the factory is produced and sold by the 

arbitrary supplier. 

( d) Normally, the management staff place the purchase orders via the 

telephone to small and medium size suppliers. Suppliers rarely 

recheck the material purchase orders, because Samret Kanchang 

Factory is operated by family members; so every order, even placing 

via the telephone, is trusted and accepted. Handwritten purchase order 

is another option for large suppliers, which require a formal document 

for any material order. 

( e) On the material shipment date, the management staff manually count 

the material on trucks before loading them onto the loading or 

inventory area. If the shipment is valid, the staff is responsible to sign 

on the shipment voucher, if it exists and is required. Materials will be 

kept in the loading area with a piece of paper attached to identify the 

owner of the material; in general it is the customers who place the 
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product orders. 

(f) In some cases, customers are responsible for material supply. 

Normally, the factory charges only the labor cost for this kind of 

order. Except in material acquisition, the management staff manage 

this kind of order in the same operation. 

(3) The Production Process 

(a) After receiving the required materials from supplier or customers, 

production can start automatically. This process depends on material 

availability and planned shipment date of each order. 

(b) Generally, staff do not know the status of employee in production line. 

Staff need to walk into the workshop area, monitor and ask for the 

status of assignment from employee. Once the staff know the 

available and matched employees, the matched pending products are 

assigned verbally to that employee. The location of material is notified 

in the same period of time. 

( c) After assigning the products to employee, the staff walk back to the 

management office and write down the assignment amount in the 

same notebook. 

( d) Employees are responsible for material checkout from the assigned 

location. They withdraw the specific quantity of materials and start 

producing the defined quantity of the final product. 

( e) Once they finish, employees notify the management staff for the 

quantity of final products. The staff are responsible to write down the 

amount of final products in the notebook and assign a new product to 

the employee, if possible. 
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(f) In general, customers make a call to the factory, asking for the final 

product and/or material remaining in stock. The staff check in the 

notebook and recheck by counting the material and/or product in stock 

physically. This task might consume a lot of time and generally 

cannot give the correct number to the customer. 

(g) Possibly, customer can ask for product shipment before the predefined 

shipment date, or return the material, or change product, etc. The staff 

make the adjustment on his/her arbitrary for the request with support 

from the factory manager. 

(h) Generally, shipment process 1s performed daily because most 

customers want the product as soon as possible. The staff activate the 

shipment process daily ifthere is any product left in the inventory. 

(4) The Shipment Process 

(a) Normally, the management staff generate the Bill of Invoice after the 

shipment. The staff write down the Bill of Invoice for any pending 

Tax Invoice. Those Bills of Invoice are physically sent to the 

customers, requesting for payment of all credit tax invoices. Receipts 

are sent to the customers after payment has been made. 

(b) Management staff arrange the daily shipment depending on the 

delivery date or the customers' request, but normally shipment is done 

everyday to the specific route. 

( c) If there is any pending shipment product, management staff will write 

down the shipment voucher to arrange the shipment route. 

(d) Daily, either the Shipment Voucher or Tax Invoice is written and 

workers load the relevant products onto the truck and deliver them to 
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the relevant customers. Drivers bring either the Shipment Voucher or 

Tax Invoice, together with the relevant Bill of Invoice, to the 

customers. If cash payment is made on the delivery date, staff 

manually write the receipts and send them to the customers 

simultaneously. 

2.3 Current Problems and Areas for Improvement 

Currently, the factory runs its operations with a manual system. The management 

staff have to record all the information on paper and all the jobs are done manually. 

Therefore, it causes many problems, such as loss of paper space, recording error, waste 

of time to retrieve information, slow in process, and loss of data. Also, it causes a lot of 

problems when dealing with the customers. 

The problems that have been found during the analysis phase are: 

( 1) Timeliness 

(a) Pricing needs to wait for Factory manager's approval. 

(b) Purchase Order needs to wait for Factory manager's approval. 

( c) Handwritten output needs a lot of time to produce. 

( d) Inventory checking needs a lot of time. 

(2) Accuracy 

(a) Costing and Pricing information does not reflect the actual 

market price. 

( c) Handwritten output uses the wrong pricing and/or costing. 

( d) Purchasing is over the required amount of material. 

(e) Inventory checking does not reflect the actual inventory. 

(f) Duplication and incorrect data from manual handwriting. 
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(3) Reliability 

(a) Handwritten output causes a lot of confusion and errors. 

(b) Costing and pricing information have no defined date and need 

double verification process. 

(c) Lost of paper notebook and/or piece of paper. 

(d) Lost of paper document during shipment. 

(e) Business expansion is already limited under the existing system. 

(4) Economy 

(a) Waste of stationary from handwriting 

(b) Costing method does not reflect the lowest material price and 

normally order incorrect required amount. 

( c) High fees from telephone bills due to material price checking. 

( d) Bills of Invoice always miss the date of payment. 

( e) Overtime charge due to reports and material inventory checking. 

(f) Inefficient shipment process. 

Areas for improvement that are found during the analysis phase are: 

( 1) Timeliness 

(a) Keeping pricing records, with aging regulation method. 

(b) Keeping inventory status by using shared records. 

( c) Using shared information to produce fast and accurate document 

outputs. 

(2) Accuracy 

(a) Perform data validation during inserting a new record. 

(b) Using constraint technique in relational databases. 

( c) Process any business flow by using stored data more than 
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accepting new input data 

(d) Using shared information to produce fast and accurate document 

outputs. 

(3) Reliability 

(a) Using stored information for processing. 

(b) Reprinting feature for all document outputs. 

(c) Using shared information to produce fast and accurate document 

outputs. 

(d) Performing periodic system backup. 

(4) Economy 

(a) Enable viewing on screen feature to check report output before 

printing. 

(b) Using stored information for the purchasing process, i.e. costing, 

material usage, etc. 

(c) Using stored information for arranging the shipment process, i.e. 

generating the tax invoice from grouping the product per 

customer. Also shows the pending Tax Invoice of the relevant 

customer in order to generate the Bill of Invoice on time. 
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III. THE PROPOSED SYSTEM 

3.1 System Specification 

This system development project uses the combined methods of System 

Development Life Cycle Method and Structured Analysis Development Method for 

implementation. 

The System Development Life Cycle or SDLC is classically thought of as a set of 

activities that analyst and users carry out to develop and implement an information 

system. It includes 6 activities: preliminary investigation, requirements determination, 

system design, software development, system testing and implementation. 

The Structured Analysis Development Method focuses on specifying what the 

system or application is required to do. In fact, it does not state how the requirement 

should be accomplished or how the application should be implemented. Rather, it 

allows analyst and users to review the logical elements (what the system should do) 

apart from the physical components it uses (computer, screen, data storage, etc). 

The Analyst interviewed many users in order to gather the details of the existing 

business processes and their opinions on why things happen as they do and their ideas 

for improving the processes. Detail investigations also required the study of manuals 

and reports, actual observation of work activities, and collection of samples of forms 

and documents to fully understand the existing processes. 

As the details are gathered, analyst studied all requirements to identify the 

mandatory features of the new system, including both the information the system should 

produce and operational features such as processing controls, response times, and input 

and output methods. The structured documents are generated, review, revised and 

approved by the users. These documents are only a formal mean for the developer to 
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understand the new proposed system. 

3.2 System Design 

The design of an information system produces the details that state how a system 

will meet the requirements, identified during the system analysis. This stage is referred 

as a logical design, in contrast to the process of developing the program software, which 

is referred as a physical design. 

The new system design is to convert the user requirements into a computer based 

system. The design of the new proposed system begins with the identification of the 

system problems to develop the objectives of the new system that most satisfy the users. 

The main objective of this activity is to design the new system that is focused on 

solving the users' problems. 

The computer information system was introduced to improve the efficiency and 

effectiveness of the current business situation by cutting some of the manual activities 

and reducing the flow of data that is unnecessary for the new information system. 

Context Diagram, Data Flow Diagram (DFD), Entity Relationship Diagram (ER 

Diagram), Structured Chart, Process Specification and Data Dictionary are used as 

models for the development of the proposed system. 

3 .2.1 Context Diagram 

Context Diagram is a technical project-scoping tool that identifies the interface of 

the system including people who use the system, the data (or control) from or to the 

system, and external systems that interface the system in question. It identifies what 

data the system sends to and receives from the users, and how the inputs of the system 

are related to the outputs. It is an overview of an organizational system that shows the 

system boundaries, external entities that interact with the system, and the major 

information flows between the entities and the system. Figure A.1. in appendix A 
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shows the Context Diagram of the proposed system. 

3.2.2 Data Flow Diagram (DFD) 

Data Flow Diagram is a graphic representation of data movement between the 

external entities, various internal processes and storages within the studied system. It 

models sources and destinations of data (external entities), data inputs and outputs (data 

flows), actions that transform input into output and data maintained by an information 

system (storage). 

It is useful and easy to understand the modeling tool. It has broad application and 

usability across most software development projects. It is easily integrated with data 

modeling, workflow modeling tools, and textual specifications. Together with these, it 

provides the analysts and developers with solid models and specifications. Moreover it 

is simple and easy to understand by users and can be easily extended and refined with 

further specifications into a physical version for the development team. 

(1) Level 0 Diagram 

Level 0 Diagram is the explosion of the Context Diagram. Normally, 

all inputs and outputs specified in the first diagram are constants with all 

subsequent diagrams. This diagram represents a system's major processes, 

data flows, and data stores at a high level of details. Figure A.2. in 

Appendix A shows the Level 0 Diagram of the proposed system. There are 

four main processes of the proposed system as follows: 

(a) Manage Order Process 

This process manages the customer orders including 

registering the new product and material. Other valuable 

information such as supplier, customer, material costing and 

product pricing information is managed in this process. The 
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main focus is order receiving, including confirmation of follow 

up process of the placed orders. The main document output from 

this process is Quotation. 

(b) Manage Material Process 

This process manages the flow of material, including 

material purchasing, material receiving and material inventory. 

The main document output from this process is Purchase Order. 

( c) Production Process 

This process manages the job assigmnent in the production 

line. Flows in this process are related to job assigmnent, 

assigmnent status, materials transaction and product inventory. 

There is no document output from this process. 

( d) Shipment Process 

This process manages the shipment process, mainly 

generating the formal document outputs: Shipment Voucher, 

Tax Invoice, Receipt and Bill of Invoice. Controlling the 

checkout process of product inventory is performed in this 

process as well. 

(2) Level 1 Diagram 

Each process in Level 0 Diagram may in tum be exploded to create a 

more detailed child diagram. The rules of creating the diagrams, vertical 

balancing, dictates that a child diagram cannot produce the output or receive 

the input that the parent process does not produce or receive. Figure A.3. to 

Figure A.5. in Appendix A show the Level 1 Diagram of the proposed 

system. 
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3.2.3 Structure Chart 

Structure Chart is a graphical modeling method that depicts the procedure logic of 

the program in a basic format consistent with the layout of the structured program. It is 

one that is developed from the top down and modular, that is, broken down into 

manageable components. The structure chart of the proposed system is shown in 

Appendix B. 

3.2.4 Process Specifications 

Process specification is created for primitive processes on a data flow diagram as 

well as for some higher-level processes that explode to the child diagrams. It explains 

the decision-making logic and formulas that will transform the process-input data into 

the output. The process specifications of the proposed system are shown in Appendix C. 

3.2.5 Entity Relationship Diagram 

Entity relationship diagram is the diagram showing the Database structure of the 

system. Tt shows the tables (or relations) and the relationship among those tables. It 

shows the keys and the attributes of each table and also the cardinality of the tables 

which is shown by the crow feet or the straight line near the table symbol (which is 

shown by a rectangle) to show how the tables are related, such as one to one ( 1: 1 ), one 

to many (1 :M), many to one (M: 1) or many to many (M:M). 

Appendix D shows the three levels of data modeling of the proposed system: 

(1) Context ERD (Figure D.1.) determines the fundamental entities, 

relationships and cardinalities among the relations. 

(2) Key-based ERD (Figure D.2.) determines the primary key [PK] and foreign 

key [FK] of the relations. 

(3) Fully-Attributes ERD (Figure D.3.) determines all the attributes of each 

relation. 
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3.2.6 Relational Database Design 

Database design is the most important in system design. The Relational Database 

model has been selected for the proposed system. Using the selected model, Database 

is optimized with the normalization concept. The analyst applied the ER-to-Relational 

Mapping rules as follows: 

( 1) Map any regular entity type into the table. 

(2) Map any weak entity type into the table. 

(3) For 1: 1 relationship, use primary key as foreign key in the defined table. 

(4) For 1 :M relationship, use primary key of M side as foreign key in 1 side. 

(5) For M:M relationship, create additional table and use primary key of both 

sides as concatenated key. 

(6) Map any multivalued attribute into the table. 

(7) Map each n-ary relationship into the table. 

Using the seven rules above, the analyst designed the relational tables as follows: 

(1) Allocation 

(2) Cost 

(3) Customer 

(4) Invoice 

(5) Job 

(6) Material 

(7) Product 

(8) Price 

(9) Purchase 

(10) Purchasedetail 

(11) Order 
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(12) Order Purchase 

(13) Order Voucher 

(14) Quotation 

( 15) Quotationdetail 

(16) Supplier 

(17) Supply 

(18) Voucher 

s 

The description of tables of the proposed system is shown in Appendix E. 

3 .2. 7 Data Dictionary 

All definition of elements in the system: data flows, processes, and data stores are 

described in detail in the data dictionary. Any definition of a data item name or the 

contents of a particular data flow is available in the dictionary. The data dictionary of 

the proposed system is shown in Appendix F. 

3.2.8 Screen Design 

The major objective of the input design is to provide convenience for users, and 

to input the data into the standard format. The input design should keep the screen 

simple with good layout and ensure that the forms can keep all the necessary 

information. The volume of data to be input should be minimized. The more data are 

input, the greater the potential number of input errors and the longer it takes to input the 

data. Thus, numerous considerations should be given to the data that are captured for 

input. The screen design is shown in Appendix G. 

3.2.9 Document and Report Design 

A good output should display the information to screen output and paper output. 

The output screen should be easy to read, showing all the required information. The 

output screen helps to decrease errors in the final output on paper, which is a common 
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media for the computer system. With the proposed system, users can review and correct 

the incorrect data on screen before printing it out on the paper output. The report design 

is shown in Appendix H. 

3.3 Hardware and Software Requirement 

3.3.1 Hardware Specification 

There are only four staff in the management office and no one has computer 

literacy. From that point, maintenance of a complex technology hardware might be a 

major disadvantage of the proposed system. Another constraint is the budget limitation. 

The high-tech hardware acquisition might be over the budget and hiring a computer 

expert to fix the problem onsite is expensive. According to those factors; a standard, and 

less complex peer-to-peer hardware is adopted in the proposed system, with low 

maintenance cost expectation. The following are the hardware specifications for the 

proposed Intranet Server and client machines of the Samret Kanchang Factory, which 

are shown in Tables 3.1 and 3.2 respectively. 
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Table 3.1. Hardware Specification for the Intranet Server. 

Hardware Specification 

CPU Intel® Pentium® 4 Processor 2.8 GHz or higher 

Memory 256MB DDR 400 or higher 
--

Hard Disk HDD 40 GB (7,200 rpm) or higher 

CD ROM Drive 52XCDROM 

Display Adapter Intel 865G on-die VGA with DVMT 2.0 Technology 

Display CRT Monitor 15" Black (AC-511) 

Network Interface Card LAN on board 10/100/1000 Mbps 

Backup Device IOMEGA ZipDrive USB 

UPS Leonics OA 750V A 

Table 3.2. Hardware Specification for Each Client Machine. 

Hardware Specification 

CPU Intel® Celeron™ Processor D330 or higher 

Memory 128MB DDR400 or higher 

Hard Disk HDD 40 GB (7,200 rpm) or higher 

Display Adapter Intel 865G on-die VGA with DVMT 2.0 Technology 

Display CRT Monitor 15" Black 

Network Interface Card LAN on board 10/100/1000 Mbps 
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3.3.2 Software Specification 

Due to budget limitation, half of the software requirement is license free software. 

The analyst consulted with the management level for feasibility of the proposed system 

with a freeware. The analyst also mentioned the disadvantages of the freeware, such as 

features limitation and support maintenance. Eventhough, there is some minor risk in 

using freeware; the proposed system can operate with full capabilities and minimal 

downtime. The major incurred cost is the Operating System, which bundled into the 

cost of hardware acquisition. The following are the software requirements for the 

Intranet Server of the proposed system. 

Table 3.3. Software Specification for the Intranet Server. 

Software Specification 

Operating System Microsoft® Windows® XP Professional 

Web Server Apache Web Server 

Application Server PHP 

Database Server MySQL™ version 4.0.21 

In the Intranet System, all client machines will have a capacity only high enough 

to run a Web Browser, such as Microsoft Internet Explorer. However, they should have 

specification higher than that, because it is necessary to run other office applications 

software, such as word processing or excel spreadsheet. Therefore, in general standard, 

all clients should have the specification for running Microsoft Operating System and 
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Microsoft Office. Table 3.4 shows the software specification for each client machine 

of the proposed system. 

Table 3.4. Software Specification for Each Client Machine. 

Software Specification 

Operating System Microsoft® Windows® XP Professional 

Web Browser Microsoft Internet Explorer 6.0 

Application Software Microsoft® Office 2000 

3.3.3 The Proposed Network System 

The need to share valuable information is another factor for developing the 

network in the management office. Cost saving in sharing the expensive devices 

between users is another factor of the network. Basic client-server network architecture 

is used to connect users and resources together. 

Basic star topology of Local Area Network is applied to this proposed system. A 

workstation with fixed TCP/IP address will be acting as the server by installing database 

and web server engine. The remaining workstations are connected to the server via hub. 

All workstations share the printer via the printer queue, which is enabled by the 

operating system. 
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Figure 3 .1. Network Configuration. 

3.4 Security and Control 

Information and data are important and it is confidential for every organization. A 

security control is used for this purpose. Only authorized persons can access this 

database. The security control is divided into four parts, which are as follows. 

(1) Physical security and control 

(a) No unauthorized person can access the management office. 

(b) The manager's room will be locked after office hours. 

( c) Ensure that hard copies of costing and pricing are not distributed to 

the unauthorized persons. 

(2) Logical security and control 

(a) Data entry must follow the procedure and format. 

(b) Using RDBMS engine to validate the data constraints. 
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(c) All out-of-date reports and forms are destroyed. 

(3) Personal Security 

(a) Authorized persons use login feature of Microsoft XP, and force the 

password aging. 

(b) Authorized persons use Login ID and password to access the proposed 

system. 

( 4) Other security and control 

(a) Using UPS (Uninterrupted Power Supply) for the Intranet Server in 

case of power outage. 

(b) Periodic backup of database and needed files on the Intranet Server. 

(b) Virus protection. 

3.5 Cost and Benefit Analysis 

A comparison between the costs of the existing system and the proposed system is 

needed for proving whether the project is feasible and reasonable to continue for 

developing the proposed system or not. For instance, some organizations only consider 

financial "returns" while others believe that IT's benefits include both financial and 

non- financial returns. 

There are four categories of feasibility tests: 

( 1) Operational Feasibility 

This is a measurement of how well the suggested solution will be 

applicable in the existing organization. It is also a measure of how people 

or the end users feel with regards to the proposed system. 

(2) Technical Feasibility 

This is a measurement of a practicality of a specific technical solution 

and the availability of technical resources and expertise. 
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(3) Schedule Feasibility 

This is a measurement of how reasonably the project schedule is laid 

out throughout the predefined period. 

( 4) Economic Feasibility 

This is a measurement of the cost-effectiveness of a problem or 

solution. This measurement is normally related to the financial calculation 

in order to prove the effectiveness of the investment. 

The analyst selected economic feasibility or cost-benefit analysis methodology for 

this system development project. 

3.5.1 Cost Analysis 

The costs fall into two categories; the costs associated with developing the system 

and the cost associated with operating the system. 

(1) Investment Cost 

(a) Hardware Purchase. 

(b) Software Development. 

( c) Implementation cost, including preparation of computer site, training, 

and documentation for a new system. 

( d) Personal hours for analysis, design, programming and testing. 

(2) Operating Cost 

(a) Hardware and software maintenance contracts 

(b) Daily personnel cost 

( c) Office supplies and miscellaneous cost. 

Tables 3.5. - 3.7. illustrate the existing manual system costs, and estimated 

computerized system costs for the proposed new system. The cost comparison between 

two systems is shown in Table 3.9. 
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Table 3.5. Manual System Cost Analysis (in Baht). 

Year 
Cost Description 

1 2 3 4 5 

Operating Cost: 

Salary Cost: (increase I 0% per year) 

Factory Manager I person @20,000 240,000.00 264,000.00 290,400.00 319,440.00 351,384.00 

Staff 4 persons @8,000 384,000.00 422,400.00 464,640.00 511,104.00 562,214.40 

Total Annual Salary Cost: 624 000.00 686 400.00 755 040.00 830 544.00 913 598.40 

Office Supplies & Miscellaneous Cost: 

Stationary Per Annual 5,000.00 5,500.00 6,050.00 6,655.00 7,320.50 

Paper Per Annual 6,000.00 6,600.00 7,260.00 7,986.00 8,784.60 

Utility Per Annual 4,000.00 4,400.00 4,840.00 5,324.00 5,856.40 

Miscellaneous Per Annual 4,000.00 4,400.00 4,840.00 5,324.00 5,856.40 

Total Annual Office Supplies & Miscellaneous Cost 19 000.00 20 900.00 22 990.00 25 289.00 27817.90 

Total Manual System Cost 643,000.00 707,300.00 778,030.00 855,833.00 941,416.30 

Table 3.6. Five Years Accumulated Manual Cost (in Baht). 

Year Total Manual Cost Accumulated Cost 

1 643,000.00 643,000.00 

2 707,300.00 1,350,300.00 

3 778,030.00 2,128,330.00 

4 855,833.00 2,984,163.00 

5 941,416.30 3,925,579.30 

Total Cost 3,925,579.30 -
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Table 3.7. Computerized System Cost Analysis (in Baht). 

Year 

Cost Description 
1 2 3 4 5 

Fixed Cost: 

Hardware C'.og 

Intranet Server I Unit@34,000.00 34,000.00 - -

Client Machine 2 Units@25,800.00 51,600.00 - - -

UPS I Unit@3,950.00 3,950.00 - - -

Backup Device I Unit@.7,900.00 7,900.00 - -

Hub I Unit@l,490.00 1,490.00 - - -

Laser Printer I Unit@I0,890.00 10,890.00 - - - -

UTP Cat5 30m@400.00 400.00 - - - -

Total Hardware Cost 110 230.00 - - - -

Software Cost: 

MS Office Standard License 4@6,000.00 24,000.00 - -

Total Software Cost 24 000.00 - - -

Develonment Cost 

System Analyst I person@20,000.00 20,000.00 - - -

Developer I person@20,000.00 20,000.00 - - - -

Total Development cost 40 000.00 - - - -

Total Fixed Cost 174,230.00 - - - -

Qnerating Cost: 

Personal Cost: 

Maintenance Cost - 10,000.00 11,000.00 12,100.00 13,310.00 

Factory Manager I person @20,000 240,000.00 264,000.00 290,400.00 319,440.00 351,384.00 

Staff 3 persons @8,000 288,000.00 316,800.00 348,480.00 383,328.00 421,660.80 

Total Annual Personal Cost: 528,000.00 590,800.00 649,880.00 714,868.00 786,354.80 

Office Sugglies & Miscellaneous Cost: 

Stationary Per Annual 2,500.00 2,750.00 3,025.00 3,327.50 3,660.25 

Paper Per Ammal 4,500.00 4,950.00 5,445.00 5,989.50 6,588.45 

Utility Per Annual 5,000.00 5,500.00 6,050.00 6,655.00 7,320.50 

Miscellaneous Per Annual 2,000.00 2,200.00 2,420.00 2,662.00 2,928.20 

Total Annual Office Supplies & Miscellaneous Cost 14 ODO.DO 15,400.00 16,940.00 18 634.00 20 497.40 
-

Total Operating Cost 542,000.00 606,200.00 666,820.00 733,502.00 806,852.20 

Total Computerized System Cost 716,230.00 606,200.00 666,820.00 733,502.00 806,852.20 
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Table 3.8. Five Years Accumulated Computerized Cost (in Baht). 

Year Total Computerized Cost Accumulated Cost 

1 716,230.00 716,230.00 

2 606,200.00 1,322,430.00 

3 666,820.00 1,989,250.00 

4 733,502.00 2,722,752.00 

5 806,852.20 3,529,604.20 

Total Cost 3,529,604.20 -

Table 3.9. The Comparison of the System Costs (in Baht). 

Year Accumulated Manual Cost Accumulated Computerized Cost 

1 643,000.00 716,230.00 

2 1,350,300.00 1,322,430.00 

3 2,128,330.00 1,989,250.00 

4 2,984,163.00 2,722,752.00 

5 3,925,579.30 3,529,604.20 

For better illustration, the analyst used a graphic portrayal of the spreadsheet, 

which shows a break-even chart in Figure 3.2. 
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3.5.2 Benefit Analysis 

(1) Tangible Benefit 

(a) Cost reduction of stationery 

(b) Cost reduction of human labor 

( c) Cost reduction of overtime 

( d) Cost reduction of material inventory 

( e) Cost reduction of shipment process 

Total Tangible Benefit 

(2) Intangible Benefit 

(a) Improved efficiency of operations 

(b) Reduced data redundancy 

( c) Reduced the human error 

( d) Faster information retrieval 

( e) Accurate information 

( f) Reduced cycle time for each task 

(g) Better user satisfaction 

3.5.3 Payback Analysis 

5,000 Baht 

96,000 Baht 

75,000 Baht 

175,000 Baht 

275,000 Baht 

626,000 Baht 

Beyond the Cost Analysis and Benefit Analysis, there are three other common 

financial measures to study the economic feasibility, which are: payback analysis, return 

on investment, and net present value. 

Table 3.10. shows the comparison between cost and benefit of the proposed 

computerized system in Baht currency. The analyst used the information from this 

table to analyze the cost-effectiveness of the proposed system. 
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Table 3 .10. Comparison Between Cost and Benefit of Computerized System (in Baht). 

Years 
Cost Items 

0 1 2 3 4 5 

Development Cost 174,230.00 - - - - -

Operating Cost - 542,000.00 606,200.00 666,820.00 733,502.00 806,852.20 

Discount Factor at 12% 1.00 0.88 0.77 0.68 0.60 0.53 

Time - Adjusted Cost 174,230.00 476,960.00 469,441.28 454,419.16 439,877.75 425,801.66 

Cumulative Cost -

Adjusted Cost over lifetime 174 230.00 651 190.00 l 120 631.28 l 575 050.44 2 014.928.18 2 440 729.84 

Benefit derived from 

the new proposed system 0.00 626,000.00 688,600.00 757,460.00 833,206.00 916,526.60 

Discount Factor at 12% 1.00 0.88 0.77 0.68 0.60 0.53 

Time - Adjusted Benefit 0.00 550,880.00 533,251.84 516,187.78 499,669.77 483,680.34 

Cumulative Benefit -

Adjust Benefit over lifetime 0.00 550 880.00 1084131.84 l 600 319.62 2 099 989.39 2 583 669.73 

Adjusted Cumulative 

Lifetime - Cost + Benefit -17!P3QQQ ,j_QQ.11QJll) -36 499 44 Ji269 18 85Q6121 14223282 

(1) Payback Period 

The payback analysis technique is a simple and popular method for 

determining if and when an investment will repay for itself. Because system 

development costs are incurred long before benefits begin to accrue, it will 

take some time for the benefits to overtake costs. After implementation, 

additional operating expenses that must be recovered will incur. Payback 

analysis determines how much time will lapse before accrued benefits 

overtake accrued and continuing costs. This period of time is called the 

payback period. 
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The Analyst analyzes the payback of the proposed system with the 

existing system to compare the budget cost with the actual cost and when it 

will recover. 

Formula Last year of negative cash flow difference + {Cumulative 

difference last negative year I Absolute value of 

cumulative difference [ last negative + first positive ] } 

3 + ( -36,499.44 I ( [-36,499.44 + 25,269.18])) 

3 + ( -36,499.44 I 61,768.68) 

2.40 Years 

Payback period for the project is 2.40 years, so it is feasible even if the 

value of the baht is lower. 

(2) Net Present Value of this Investment 

Formula Total Cumulative Adjusted Benefit - Total Cumulative 

Adjusted Cost 

2,583,669.73- 2,440,729.84 

142,939.89 

(3) Return On Investment 

Formula 1 I Payback 

1 I 2.40 

0.41 % 
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IV. PROJECT IMPLEMENTATION 

4.1 Overview of Project Implementation 

System implementation is a planned convers10n from solution specifications 

established during system analysis and design into a fully operational information 

system. It is a constructive process of developing the new system and delivery of that 

new proposed system into the existing business operation. 

During this phase, the analyst is involved in a series of application development 

tasks, system installation, and application evaluation. All necessary system programs 

and code modules are designed and developed during the period of application 

development. User training, data conversion, and the new system going live are 

involved in system installation. Once the new proposed system goes live and has fully 

operative functions, evaluation of the new system is a mandatory conclusion of this 

system development project. 

Developer and the analyst worked together in order to design, develop, document, 

integrate and test the new system. Developer uses the structured design for referencing 

the code design, developing, and testing the system. Document related to the module 

of the new proposed system is the responsibility of the developer during the coding 

period. In order to guarantee the new system meets the requirement; the analyst worked 

closely with the developer during the testing period. The users are involved during the 

testing, training, and evaluation period. 

4.2 System Programming 

PHP has been chosen as the tools for coding the new proposed system. With web 

technologies, PHP provides the modular coding and reuse object technique, in order to 

shorten the timeliness of system programming. PHP coding is used to support more 
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functions and increase the performance of the application. This project also adopts the 

software version control technique in order to control modular source codes. 

Developer used the checked-in and checked-out method in order to get the relevant 

source code for either modification or building a new application software version. 

This technique is very helpful for reducing the errors caused by the developer during 

development. 

4.3 Testing 

Testing is a basic, valuable, and working technique in order to prove and 

guarantee the business functionalities of the proposed system. All parties in this system 

development project; analyst, users, and developer, are involved in this validation 

process. All functionalities of the proposed system are repeatedly tested until it meets . 
the business requirements and there is no programmatic execution error in any 

functionality. As earlier mentioned, software version control is adopted in order to make 

sure modification has been made to the right portion of the codes. The testing 

techniques used in this system development project are follows: 

(1) Sub Testing 

This is the smallest unit of testing which is conducted by developer 

during development of the proposed system. 

(2) Unit Testing 

Developer performs the testing of an individual program or module. It 

is done by checking and running each unit of the program to identify and 

eliminate execution errors. The program is tested in all possible situations 

that the developer must handle. Data will be tested with both correct and 

erroneous data. 
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(3) System Testing 

Once all modules have been separately tested, Link Testing or System 

Testing is another testing which is conducted again for the proposed system. 

This is the testing of two or more programs that depend on each other to 

make sure that the programs work together properly. Thereafter, testing of 

the whole program that involves the entire information system was 

conducted. Developer and the analyst tested all the processing that the new 

proposed application can perform, such as test of actual data, queried and 

printed reports in order to simulate the actual operations of the factory. 

( 4) User Acceptance Testing 

Because the proposed system cannot be accepted by only the 

developer's and the analyst's testing, the users are involved for another 

testing called UAT or User Acceptance Testing. Users developed the 

acceptance criteria and make the final decision whether to accept or reject 

the proposed system. The users tested the proposed system by using 

simulated test (using simulated data) and/or actual test (using real data) to 

evaluate system performance - throughput and response time of the system, 

and to see the performance of the system in the peak workload processing to 

make sure that the proposed system is free of errors and ready to be placed 

in production. 

4.4 Training 

Due to the small number of users, group training 1s used for this system 

development project. User manual is a formal document for guiding the users of the 

new proposed system. One of the workstation is installed with the proposed system, 

labeled as the training system. With this workstation, users can use it for their training 
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purposes. The training was conducted after office hours and divided into sub module 

trainings, which are functionally independent. The analyst demonstrated the overview 

application flow and explained screen by screen. Thereafter, the analyst demonstrated 

the total flow of application, starting from receiving order until shipment process. Users 

are assigned with practices, which can be performed on the training workstation. Users 

can raise any question regarding the application in order to get clarification. Once the 

proposed system goes live, this training system was uninstalled and reconfigured as the 

client of the live system. 

4.5 Conversion 

Conversion is the process of changing from the existing system to the new 

proposed system. Normally, it involves many elements: hardware, software, process 

and information. The process is completed when the new proposed system becomes a 

routine operative system. There are four conversion approaches as follows: 

(1) Direct Conversion 

The immediate discontinuing of the old existing system when a new 

system is introduced. Appropriate when the old system has no value or the 

new one is so different that comparison between the two systems are 

meaningless. It is inexpensive, but there is no backup system. 

(2) Parallel Conversion 

Operating the old existing system and the new proposed system 

simultaneously for a period of time. It protects the company from errors, 

but it is costly and stressful for employees to process all transactions twice. 

(3) Phase-in Conversion 

Gradually replacing elements of the old existing system with a new 

proposed system. Cost of creating temporary interface between the old 

47 



existing system and the new proposed system and the time required to make 

the gradual changeover are major disadvantage factors. 

(5) Pilot Conversion 

Implementing in a part of the new proposed system as a pilot. When 

problems in the system are resolved, the new system could be implemented 

to all remaining parts in the organization. Good for solving conversion 

problems and allows training in a live environment. Major disadvantages 

are long conversion time and necessity of extra interface between old 

existing and new proposed system. 

The analyst chooses a combination between parallel and direct conversion for this 

system development project. Users parallely entered all existing information directly 

into the new proposed system during the testing and training period. 

Since this is the new computer system, the analyst first discussed with the users in 

order to choose the first date of month as go live schedule. Once the system is ready 

and users are well trained, the users and the analyst arranged a meeting for choosing the 

exact date to go live. All users used the computerized system on the predefined date of 

go live scheduling, and all manual activities are defined as a backup plan. 

Administrative tasks related to the new proposed system; i.e. backup methodology, are 

defined, tested and deployed together with the new system. 

Two weeks of evaluation period of the new proposed system was arranged from 

the first date of go live plan. During the two weeks of evaluation period, the users, the 

analyst and the management monitored and recorded any outstanding issues. In case of 

unexpected error from system programming, the developer handled it case by case and 

new minor version was released at the beginning of the next business day. 

At the end of two weeks period; the analyst, cooperating with the users and 
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factory management, worked as the steering committee in order to make the final 

decision of accepting the new proposed system. Once acceptance was defined, the 

manual system could be permanently destroyed because it is totally different from the 

new proposed system. 

49 



V. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

The proposed information system is concerned with solving the problems of the 

old manual system by replacing it with the new computerized system. The analyst used 

the classical steps of SDLC (System Development Life Cycle), which are planning, 

analysis, design, implementation and maintenance for the development project. 

The existing problems of the old manual system are timeliness, data redundancy, 

data accuracy and a lot of human errors. A new computerized system is designed to 

solve those problems. It will help the users operate the same tasks in an easier and 

faster way. Moreover, the new proposed Intranet system will improve staff 

performance and also increase efficiency and effectiveness of data processing. Cost­

Benefit analysis in section 3 .4 shows the cost comparison between the existing 

cumulative manual system cost and the proposed cumulative system cost. From the 

graphical diagram, it is shown that the cost of computerized system is less than the cost 

of the existing manual system and it is worth to invest in the new proposed system. 

Also, the payback analysis in section 3 .4 shows a good potential in shortening the 

payback period with an approximate half of return from this investment. 

The processes of the new proposed system are less than the old manual system 

because a lot of tasks are automated. The reorganized workflow improved all 

overlapped processes. Hardware and software are brought into the new system to 

facilitate the work of users and make processing faster and easier. With the new 

system, users or staff can reduce human error, which is a major issue in the old manual 

system. This system development project can cover all the users' requirements and 

achieve the business purpose as displayed in Table 5 .1. 
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Table 5.1. Degree of Achievements of the Proposed System. 

Description Existing System Proposed System 

Pricing Process > 30 Minutes 5 Minutes 

Order Entry Process 15 Minutes 2 Minutes 

Inventory Control Process > 1 Hour < 15 Minutes 

Job Assignment 15 - 30 Minutes 5 Minutes 

Prepare Quotation 15 Minutes 2 Minutes 

Prepare Purchase order 15 Minutes 2 Minutes 

Prepare Shipping Document 15 Minutes 2 Minutes 

Billing Process 15 Minutes 2 Minutes 

Referring to Table 5.1., the proposed system achieved all business requirements 

and prove the concept of this investment. There are three major improvements as shown 

below: 

(1) Pricing process: the proposed system reduced the time for registering or 

retrieving product pricing. Staff can use the recorded price to confirm any 

customer, if the price is within the valid period. The system is no longer 

error prone because all prices are recorded and confirmed. 

(2) Inventory Control process: the proposed system gave an accurate balance 

within a short period of time. All transactions are grouped, and calculated 

without error or physical counting at the storage area. 

(3) Job assignment process: the proposed system gave the information of each 

assignment in the production line. Staff assigned and tracked the actual 

activities in the production line with a short and accurate process. 
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5.2 Recommendations 

The system development life cycle is so named because systems development is a 

process that never ends. Thus, even when a system is completely specified, designed, 

developed, and running, it is continually being enhanced or maintained. 

Enhancement and maintenance may require returning to one of the earlier stages 

of the system development process. Changing business conditions can play just as great 

a role as changing technologies in creating the need for systems to be maintained or 

enhanced. 

After completing this system project development, the analyst wants to point out 

some enhancement for Samret Kanchang Factory as follows: 

(1) The proposed system should provide functionality of security control m 

business functions i.e. staff should not view the costing data. 

(2) Because the factory has never used computers before, there is a need to train 

users comprehensively and continuously. Moreover, the specifications of 

hardware and software of this proposed system is quite high; therefore, the 

proposed technologies should be used at least for the next 5 years. 

(3) This new proposed system should enhance developing of a new payroll 

system. Thereafter, employee information should be retrieved from the 

payroll system instead of keying the information directly. Also, assignment 

data should be used in salary calculation in the new system as well. 

( 4) If possible, the factory should convert some section of this system to the real 

public Internet application, especially the order management system and 

inventory balancing report. It will reduce the cost of maintaining customers' 

orders via the normal method, i.e. telephone, fax. 
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APPENDIX A 

CONTEXT AND DATA FLOW DIAGRAM 
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Figure A.1. Context Diagram for the Proposed System. 
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Figure A.2. Level 0 of Data Flow Diagram of the Proposed System. 
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APPENDIX B 

STRUCTURE CHART 
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APPENDIX C 

PROCESS SPECIFICATION 



Table C.1. Process Specification of Made-To-Order. 

Items: Description: 

Process Number: 0 

Process Name: Made-To-Order System 

Data In: - product acquisition 

- customer order 

- confirmation for order 

- material market price 

- material tax invoice 

- payment 

Data Out: - quotation 

- product price 

- unconfirmed order data 

- material price acquisition 

- purchase order 

- shipment voucher 

- tax invoice 

- bill invoice 

- receipt 

Process: - Manage Order 

- Manage Material 

- Production 

- Shipment 

Attachment: - Customer 
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Table C.l. Process Specification of Made-To-Order (Continued). 

Items: Description: 

Attachment: - Supplier 

- Customers (D 1) 

- Products (D2) 

- Materials (D3) 

- Allocations (D4) 

- Suppliers (D5) 

- Costs (D6) 

- Prices (D7) 

- Quotations (D8) 

- Orders (D9) 

- Purchases (DlO) 

- Supplies (D 11) 

- Jobs (D12) 

- Vouchers (D13) 

- Invoices (D14) 

Table C.2. Process Specification of Manage Order. 

Items: Description: 

Process Number: 1.0 

Process Name: Manage Order 

Data In: - product acquisition 
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Table C.2. Process Specification of Manage Order (Continued). 

Items: Description: 

Data In: - customer order 

- confirmation for order 

- material market price 

- product data 

- customer data 

- material allocation data 

- quotation data 

- supplier data 

- material data 

- material price data 

- product price data 

- order data 

Data Out: - new product data 

- new or update customer 

- new or updated material allocation data 

- material price acquisition 

- new or updated quotation data 

- new or updated supplier data 

- new material data 

- new or updated material price data 

- new or updated product price data 

- product price 

62 



Table C.2. Process Specification of Manage Order (Continued). 

Items: Description: 

Data Out: - quotation 

- new or updated order data 

- unconfirmed order data 

- confirmed status data 

- confirmed order 

Process: - Manage New Product Acquisition 

- Calculate Material Usage 

- Calculate Product Price 

- Generate Quotation 

- Receive Order 

Attachment: - Customer 

- Supplier 

- Customers (D 1) 

- Products (D2) 

- Materials (D3) 

- Allocations (D4) 

- Suppliers (D5) 

- Costs (D6) 

- Prices (D7) 

- Quotations (D8) 

- Orders (D9) 
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Table C.3. Process Specification of Manage Material. 

Items: Description: 

Process Number: 2.0 

Process Name: Manage Material 

Data In: - confirmed order 

- material tax invoice 

- material allocation data 

- purchase data 

- supplier data 

- material data 

- material price data 

- order with material status 

- order with confirmed status 

Data Out: - purchase order 

- material transaction 

- new or updated purchase data 

- unassigned status data 

- material status data 

- unassigned order 

Process: - Verify Material Requirement 

- Calculate Material Requirement 

- Order Material 

- Receive Material 

Attachment: - Customer 
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Table C.3. Process Specification of Manage Material (Continued). 

Items: Description: 

Attachment: - Supplier 

- Material (D3) 

- Allocations (D4) 

- Suppliers (D5) 

- Costs (D6) 

- Orders (D9) 

- Purchases (D 10) 

- Supplies (D 11) 

Table C.4. Process Specification of Production. 

Items: Description: 

Process Number: 3.0 

Process Name: Production 

Data In: - unassigned order 

- material allocation data 

- assigned material data 

- order with unassigned status 

Data Out: - material transaction 

- new job data 

- inventory status data 

- updated remaining quantity 
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Table C.4. Process Specification of Production (Continued). 

-

Items: Description: 

Data Out: - complete status data 

- product ready for shipment 

Process: - Assign Work to Employee 

- Checkout Material 

- Produce Product 

Attachment: - Allocations (D4) 

- Orders (D9) 

- Supplies (D 11) 

- Jobs (D12) 

Table C.5. Process Specification of Shipment. 

Items: Description: 

Process Number: 4.0 

Process Name: Shipment 

Data In: - product ready for shipment 

- order data 

- job with inventory status 

- customer data 

- shipment data with credit 

- shipment data without payment 

- payment 
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Table C.5. Process Specification of Shipment (Continued). 

Items: Description: 

Data Out: - shipment data 

- shipment status data 

- invoice status data 

- payment status data 

- payment data 

- shipment voucher 

- tax invoice 

- billing data 

- bill invoice 

- receipt 

Process: - Prepare Shipment Voucher 

- Prepare Billing Invoice 

- Prepare Receipt 

Attachment: - Customer 

- Customers (D 1) 

- Orders (D9) 

- Jobs (D12) 

- Vouchers (D13) 

- Invoices (D14) 
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Table C.6. Process Specification of Manage New Product Acquisition. 

Items: Description: 

Process Number: 1.1 

Process Name: Manage New Product Acquisition 

Data In: - product acquisition 

- customer data 

Data Out: - new or updated customer data 

- new product data 

- new material data 

Process: If customer sends product acquisition to the factory then 

If it is a new product then 

If customer is new or updated information, record it 

Record the new product information 

If new material required, record the new material 

Process for recording material allocation. 

End if 

End if 

Attachment: - Customer 

- Customers (D 1) 

- Products (D2) 

- Materials (D3) 
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Table C.7. Process Specification of Calculate Material Usage. 

Items: Description: 

Process Number: 1.2 

Process Name: Calculate Material Usage 

Data In: - registered product data 

- material data 

Data Out: - new or updated material allocation data 

- product data without price 

Process: If the new product has no allocation data then 

Read material data 

Calculate material usage per unit of new product 

Record material allocation data for further usage 

Endif 

Attachment: - Materials (D3) 

- Allocations (D4) 

Table C.8. Process Specification of Calculate Product Price. 

Items: Description: 

Process Number: 1.3 

Process Name: Calculate Product Price 

Data In: - product data without price 

- material allocation data 

- material price data 
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Table C.8. Process Specification of Calculate Product Price (Continued). 

Items: Description: 

Data In: - material market price 

- supplier data 

Data Out: - material price acquisition 

- new or update material price data 

- new or updated supplier data 

- new or updated product price data 

- product price with valid price 

- product price 

Process: If the product has no specific price then 

Retrieve required material for the product 

Check material cost 

If costing is not updated then 

Query material market price from various suppliers 

If new supplier has contacted, record the information 

End if 

Update current market price of relevant materials 

Calculate the unit price of product, and record it 

End if 

Inform customer for the price of queried product 

If customer wants the quotation document, continue to the next 

process 

Attachment: - Customer 
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Table C.8. Process Specification of Calculate Product Price (Continued). 

Items: Description: 

Attachment: - Supplier 

- Allocations (D4) 

- Suppliers (D5) 

- Costs (D6) 

- Prices (D7) 

Table C.9. Process Specification of Generate Quotation. 

Items: Description: 

Process Number: 1.4 

Process Name: Generate Quotation 

Data In: - product data with valid price 

- customer data 

- product data 

- product price data 

- quotation data 

Data Out: - new or updated quotation data 

- quotation 

Process: If customer requires the quotation document then 

Create quotation data for relevant product 

Print quotation document and fax it to customer 

If there is any adjustment then 
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Table C.9. Process Specification of Generate Quotation (Continued). 

Items: Description: 

Process: Retrieve the relevant quotation and edit, fax to customer 

End if 

End if 

Attachment: - Customer 

- Customers (D 1) 

- Products (02) 

- Prices (07) 

- Quotations (D8) 

Table C.10. Process Specification of Receive Order. 

Items: Description: 

Process Number: 1.5 

Process Name: Receive Order 

Data In: - quotation data 

- customer data 

- product data 

- product price data 

- customer order 

- confirmation for order 

- order data 

Data Out: - new or updated order data 
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Table C.l 0. Process Specification of Receive Order (Continued). 

Items: Description: 

Data Out: - unconfirmed order data 

- confirmed order data 

- confirmed order 

Process: If customer places an order relevant to the valid quotation then 

Create order from quotation 

Else 

If customer places an order directly, record the order 

Endif 

If there is any new and unconfirmed order then 

Acquire confirmation from customer 

If customer confirms the order then 

Update order with confirmation status 

Notify material section to acquire the material 

End if 

End if 

Attachment: - Customer 

- Customers (D 1) 

- Products (D2) 

- Prices (D7) 

- Quotations (D8) 

- Orders (D9) 

73 



Table C.11. Process Specification of Verify Material Requirement. 

Items: Description: 

Process Number: 2.1 

Process Name: Verify Material Requirement 

Data In: - confirmed order 

- order with confirmed status 

Data Out: - order without material 

- material status data 

Process: If there is any order with confirmed status then 

Retrieve relevant information of the specific order 

If customer supplies the material then 

Update relevant order with material waiting status 

End if 

End if 

Attachment: Orders (D9) 

Table C.12. Process Specification of Calculate Material Requirement. 

Items: Description: 

Process Number: 2.2 

Process Name: Calculate Material Requirement 

Data In: - order without material 

- order with confirmed status 

- material allocation data 
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Table C.12. Process Specification of Calculate Material Requirement (Continued). 

Items: Description: 

Data Out: - required material data 

Process: If there is any order with confirmed status then 

Read all confirmed orders and group into the products 

Calculate the total required materials for all products 

End if 

Attachment: - Allocations (D4) 

- Orders (D9) 

Table C.13. Process Specification of Order Material. 

Items: Description: 

Process Number: 2.3 

Process Name: Order Material 

Data In: - required material data 

- material data 

- supplier data 

- material price data 

Data Out: - material status data 

- new or updated purchase data 

- purchase order 

Process: If all required materials have been defined then 

Create new purchase order 
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Table C.13. Process Specification of Order Material (Continued). 

Items: Description: 

Process: If supplier needs purchase order then 

Print Purchase Order and fax it to the supplier 

Else 

Place the order to supplier via phone 

End if 

Update all relevant orders with material waiting status 

End if 

Attachment: - Supplier 

- Material (D3) 

- Suppliers (D5) 

- Costs (D6) 

- Orders (D9) 

- Purchases (DIO) 

Table C.14. Process Specification of Receive Material. 

Items: Description: 

Process Number: 2.4 

Process Name: Receive Material 

Data In: - material tax invoice 

- purchase data 

- order with material status 
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Table C.14. Process Specification of Receive Material (Continued). 

Items: Description: 

Data Out: - material transaction 

- unassigned status data 

- unassigned order 

Process: Customer or supplier will send material tax invoice 

together with material shipment 

If supplier delivers the material then 

Retrieve all relevant orders from the purchase order 

Update those orders with unassigned status data 

Else 

Retrieve relevant order, normally having material waiting 

status 

Update order with unassigned status data 

End if 

Create checkin transaction for those received material 

Notify production section for material arrival 

Attachment: - Customer 

- Supplier 

- Purchase (D 10) 

- Supplies (Dl 1) 
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Table C.15. Process Specification of Assign Work to Employee. 

Items: Description: 

Process Number: 3.1 

Process Name: Assign Work to Employee 

Data In: - unassigned order 

- order with unassigned status 

Data Out: - new job data 

- updated remaining quantity 

- job assignment without material data 

Process: Read all pending order with unassigned status 

If there is any pending order then 

Pickup order, which is close to the shipment date 

Assign number of product to employee 

Record the assignment 

Update relevant order with new remaining quantity 

Notify checkout material process 

End if 

Attachment: - Orders (D9) 

- Jobs (D12) 

Table C.16. Process Specification of Checkout Material. 

Items: Description: 

Process Number: 3.2 

78 



Table C.16. Process Specification of Checkout Material (Continued). 

Items: Description: 

Process Name: Checkout Material 

Data In: - job assignment without material data 

- job data 

- material allocation data 

Data Out: - material transaction 

- job assignment with material data 

- assigned material status 

Process: Read all pending orders without material status 

If there is any pending order without material status then 

Read assigned quantity of product from relevant job 

Check material requirement for relevant job 

Assign material to job and change status 

Create checkout transaction for those material 

Notify production process for material location 

End if 

Attachment: - Allocations (D4) 

- Supplies (D 11) 

- Jobs (D12) 

Table C.17. Process Specification of Produce Product. 

Items: Description: 
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Table C.17. Process Specification of Produce Product (Continued). 

Items: Description: 

Process Number: 3.3 

Process Name: Produce Product 

Data In: - job assignment with material data 

Data Out: - product ready for shipment 

- inventory status data 

- complete status data 

Process: If job has been assigned with all required material then 

Employee can start production 

If employee has finished product then 

Update job with inventory status. 

If relevant customer order has been completed then 

Update relevant order with complete status 

Endif 

Endif 

Notice shipment section for product ready for shipment 

Endif 

Attachment: - Orders (D9) 

- Jobs (D12) 

Table C.18. Process Specification of Prepare Shipment Voucher. 

Items: Description: 
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Table C.18. Process Specification of Prepare Shipment Voucher (Continued). 

Items: Description: 

Process Number: 4.1 

Process Name: Prepare Shipment Voucher 

Data In: - product ready for shipment 

- order data 

- job with inventory status 

- customer data 

Data Out: - shipment status data 

- shipment data 

- shipment voucher 

- tax invoice 

Process: If any product is ready for shipment then 

Read jobs with inventory status 

Read relevant order data to verify condition 

If VAT required then create tax invoice data 

If VAT not required then create shipment voucher data 

Update relevant jobs with shipment status 

Print shipment voucher or tax invoice and send it to 

customer 

End if 

Attachment: - Customer 

- Customers (D 1) 

- Orders (D9) 
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Table C.18. Process Specification of Prepare Shipment Voucher (Continued). 

Items: Description: 

Attachment: - Voucher (D13) 

- Jobs (D12) 

Table C.19. Process Specification of Prepare Billing Invoice. 

Items: Description: 

Process Number: 4.2 

Process Name: Prepare Billing Invoice 

Data In: - shipment data with credit 

- customer data 

Data Out: - invoice status data 

- billing data 

- bill invoice 

Process: Retrieve all non-paid Tax Invoices 

If Tax Invoice is due for payment then 

Create new billing data 

Update Tax Invoice with relevant Bill oflnvoice No 

Print Bill of Invoice and send it to customer 

Endif 

Attachment: - Customer 

- Customers (D 1) 

- Vouchers (D13) 
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Table C.19. Process Specification of Prepare Billing Invoice (Continued). 

Items: Description: 

Attachment: - Invoices (D14) 

Table C.20. Process Specification of Prepare Receipt. 

Items: Description: 

Process Number: 4.3 

Process Name: Prepare Receipt 

Data In: - payment 

- shipment data without payment 

- customer data 

Data Out: - payment data 

- payment status data 

- receipt 

Process: If customer places payment to factory then 

If customer pays for Bill of Invoice then 

Update Bill of Invoice with paid status. 

Retrieve all relevant Tax Invoices from Bill of Invoice 

No. 

Update those Tax Invoices with payment data 

Else 

Update specific Tax Invoice with payment data 

Endif 
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Table C.20. Process Specification of Prepare Receipt (Continued). 

Items: Description: 

Process: Print receipt and send it to customer. 

End if 

Attachment: - Customer 

- Customers (D 1) 

- Vouchers (D13) 

- Invoices (Dl4) 

84 



APPENDIX D 

ENTITY RELATIONSHIP DESIGN 
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APPENDIX E 
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F
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P
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Figure H.7. Material Allocation Report. 
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Figure H.9. Material Cost List. 
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Figure H.11. Product Price List. 
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Figure H.14. Material Stock Report. 
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