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ABSTRACT

This project "In-House Web-Based Training Management System" can be useful
for all investors who are looking for an application to collect records of training
information within an organization through the Intranet.
The "Jn-House Web-Based Training Management System" is designed to address
the development possibilities of all training information such as historical background,
scheduling, the determination of certain short comings and achievement evaluation.
Various reports, which are valuable for management purposes can be generated.
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I. INTRODUCTION

1.1

Background of the Project
Training and Development Section of the Human Resource Department

responsibility is the process of ensuring that the skills, knowledge, abilities, and
performance of the workforce meet current and future organizational and individual
needs. This is accomplished through developing, implementing, and evaluating
activities and/or programs that address employee training and development, change and
performance management, and the unique needs of particular employee groups.
In the past, Training and Development Section staff officers organized training
administration by manually coordinating courses offered, course requirements, and
course status maintenance. Documentation was kept on several spreadsheets and
updated through individual reports by the course instructors. There was no standard
methodology for them to follow, and limited centralized tracking of each employee's
training.
Training and Development Section staff officers have the duty of organizing and
tracking the company's employee training programs. With no organizational aid for
this employee, this method of training administration was, in the past, time consuming
and demanding.

In addition, this employee was not usually directly involved with

employee training.
The goal of this project 1s to create a new In-House Web-Based Training
Management System that would solve these organizational issues. The aspired scenario
is to create an Intranet Web-Based application that included the ability to browse
current training courses available, register for training, manage courses, store
employee's training history, and report training statistics.
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1.2

Objectives of the Project

Develop an In-House Web-Base Training Management System for the NS
Electronics
Company Limited with the following goals:
(1)

To provide the organization tools to monitor, evaluate and inspect the
training/teaching hour records of employees through the website.

(2) £To collect the training/teaching hour records.
(3)

To provide back-end support for the system administrators.

(4)

To provide useful information for the employees to view their status and
allow managers to only see the data they need to see.

1.3

Scope of the Project
(1)

The administrators can get into the website to view, add, and update the
database via login and password to enter the system.

(2)

The database will collect the information of the employee training records.

(3)

Apply the concepts from Internet and E-Commerce Technology practice
course into real issue.

1.4

Deliverables
(1)

The final report includes the scope of the project as mentioned above.

(2)

The prototype of website for real practical issue.
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II. LITERATURE REVIEW

2.1

Overview of Internet
Fundamentally, internet technologies are communications enabling; they help

people communicate more effectively. Communication can take place anytime,
anywhere, and at a relatively low cost. So, the need for calendar coordination and timeconsuming travel can be drastically reduced. In fact, through these technologies,
interactions which might otherwise never take place are now possible.
The Internet has become user-friendly both for individuals and for businesses. In
the past, business activities on the internet were indeed limited, but now, tens of
thousands of businesses are using the internet to promote and sell their products.
The word Internet is derived from the words inter and network or the connecting
together of two or more computer network. The Internet is a large network formed by
the interconnection of computer networks and individual computers all over the world,
via phone lines, satellites, and other communications systems.

It is interconnected

network of thousands of networks and millions of computers linking businesses,
educational institutions, government agencies, and individuals together.
The World Wide Web (WWW)
The web is a system that makes the exchange of data on the Internet easy and
efficient.

The invention of the Web brought an extraordinary expansion of digital

services to millions of amateur computer users, including color text and pages,
formatted text, pictures, animations, video, and sound. Even though the Internet was
developed more than three decades ago, the introduction of the World Wide Web was a
relatively recent event.
The Internet and World Wide Web will surely be listed among the most important
and profound creations of humankind.

Today's applications can be written to
3

communicate among the world's hundreds of millions of computer. The internet mixes
communication easier.

It makes information instantly and conveniently accessible

worldwide.
The web consists of two basic components:
(1) The web server: a computer and software that stores and distributes data to
other computers throughout the internet that request the information.
(2) The web browser: software running on an individual's computer that requests
information from the web server and displays it in a manner directed in the
data files itself.
Home Page
A home page is typically the starting page in an individual or organization's set of
pages.

A home page could be all the information that an author makes available

through the WWW, though it more typically is a starting pate that introduces an author
or group and lists categories of information that are available from the author.
Combined with the material prepared by the author, there are typically references to
other resources available throughout the network address.
Advantages of a Home Page
A home page can be used to represent a company and its services to customers
and potential customers.

A home pate should add to existing communication with

customer through making information more visible, easily accessible, understandable,
and less expensive. With the development of the internet, companies and organizations
now have access to immediate and easier means of advertising. This could help them to
reach their full potential. A home page or website can be a relatively inexpensive way
to gain exposure to millions of new offerings, make business transactions easier and
more importantly, attract potential clients.
4

2.2

Benefits of the Internet
Organizations are already benefiting from the use of the internet in many ways:

reducing

communication

costs,

enhancing

communications

and

coordination,

accelerating the distribution of knowledge, improving customer service and satisfaction,
and facilitating marketing and sales. The Internet has enormous potential for helping
organizations participate in electronics commerce and for reducing their transaction
costs.
(1)

Reducing communication Costs

Prior to the net, to improve communications, organizations had to build their own
wide-area networks or subscribe to a value added network service.

Employing the

Internet, besides being cost free, is also certainly more cost effective for many
organizations than building one's own network. And small businesses find reduced
communication costs particularly beneficial because it sometimes enables them to
compete with larger companies in markets that would otherwise be closed to them.
(2)

Enhancing Communication and co-ordination

The Internet has made it easier and less expensive for companies to co-ordinate small
numbers of staff when opening new markets or working in isolated places because they
do not have to build their networks.
(3)

Accelerate the Distribution of Knowledge

Because modem economies have become information economies, access to knowledge
is critical to the success of many companies. Organizations are using E-mail and the
availability of databases all over the world to gain easy access to information resources
in such key areas as business, science, low, and government.
(4)

Improving customer service and satisfaction

5

Companies, large and small, are using the Internet to communicate efficiently to
make products information, ordering, and technical support easier and immediately
available.
(5)

Facilitation Marketing and Sales

Marketing and sales via the Internet are new and only beginning to become viable.
The advent of the web has made marketing and sales possible because the web is a
passive instrument, it requires potential customers to seek out offerings by companies
rather than having those companies actively reach out to potential customers, as is
traditional in most marketing and advertising. Retailers update their web pages virtual
offerings as often as needed.

Suppliers can also update technical information for

consumers just as easily. Even though it has limitations, the Net helps buyers and
sellers make contact.
As for the benefits of the Internet to organizations, the best aspects of marketing
and selling products or services online are that start up and operational costs are
minimal and it is possible to access potential buyers at an unprecedented speed. The
reason is that earnings can come only after 234 hours of an online business launch. The
advertising can be tested in a matter of days, whereas with conventional media
advertising it takes months to conduct a single test.
Among the ways that users are taking advantage of the Internet are:
(1)

Sharing research and the business data among colleagues and like-minded
individuals.

(2)

Communicating with others and transmitting files via E-mail.

(3)

Requesting and providing assistance with problems and questions.

(4)

Marketing and publicizing products and services.
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(5)

Gathering valuable feedback and suggestion from customers and business
partners.

Internet marketing and running an Internet business is a fantastic way of business
if it is done right. The Net simply works better than traditional media, but it is new, so
it requires some imagination to envision the role that the Internet can play in developing
your business. There are two basic attitudes towards online marketing:
(1)

The Silent Marketer

It gets sales direct from web sites, newsgroups, BBC's, and e-mail without any
direct interaction with the customer. The company gets the customers coming to it.
(2)

The mouth piece

It gets sales from active participation in newsgroup, mailing lists, etc. (i.e. offering
advice in forums, thereby building a relationship with each potential individual
customer).

2.3

Overview of Electronic Commerce
Electronic commerce is about doing business electronically. It is based on the

electronic processing and transmission of data, including text, sound, and video. It
encompasses many drivers activities including electronic trading of goods and services,
online delivery of digital content, electronic fund transfers, electronic share trading,
electronic bills of trading, commercial auctions, collaborative design and engineering,
online sourcing, direct consumer marketing, and after sales service. It involves both
products and services.
Electronic commerce is defined as the buying and selling of products and services
over the internet, but there are many more aspects.

From its inception, electronic

commerce had included the handling of purchase transactions and funds transfers over
computer network. It has grown now to include buying and selling of new commodities
7

such as electronic information. Electronic commerce can simplify communication and
change relationships.
Electronic commerce builds on the advantage and structures of traditional
commerce by adding the flexibilities offered by electronic networks. By operating with
the digital information in electronic networks, electronic commerce brings with it some
new opportunities for conducting commercial activities.

2.4

Benefits of E-commerce
The Benefits of E-commerce
Few innovations in human history encompass as many potential benefits as E-

commerce does. The global nature of the technology, low cost, opportunity to reach
hundreds of millions of people, interactive nature, variety of possibilities, and
resourcefulness and rapid growth of the supporting infrastructures result in many
potential benefits to organizations, individuals, and society,. These benefits are:
Benefits to Organizations
The benefits to organization are as follows:
(1)

Electronic commerce expands the marketplace to national and international
markets. With minimal capital outlay, a company can easily and quickly
locate more customers, the best suppliers, and the most suitable business
partners worldwide.

(2)

Electronic commerce decreases the cost of creating, processing, distributing,
storing, and retrieving paper-based information.

(3)

Electronic commerce allows reduced inventories and overhead by facilitating
pull type supply chain management. In a pull type system the process starts
from customer orders and uses just-in-time manufacturing.
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(4)

The pull-type processing enables expensive customization of products and
services that provide competitive advantage to its implementers.

(5)

Electronic Commerce reduces the time between the outlay of capitai and the
receipt of products and services.

(6)

Electronic commerce supports business processes reengineering efforts. By
changing processes, productivity of sales people, knowledge workers, and
administrators can increase by 100 percent or more.

(7)

Electronic commerce lowers telecommunication cost

(8)

Other benefits include improved image, improved customer service, new
found business partners, simplified processes, compressed time, increased
productivity, eliminating paper, expediting access to information, reduced
transportation costs, and increased flexibility.

Benefits to Consumers

The Benefits of E-commerce to consumers are as follows:
(1)

Electronic commerce enables customers to shop or do other transactions 24
hours a day, all year round, from almost any location.

(2)

Electronic commerce provides customers with more choices; they can select
from many vendors and from more products.

(3)

Electronic commerce frequently provides customers with less expensive
products and services by allowing them to shop in many places and conduct
quick comparisons.

(4)

In some cases, especially with digitized products, E-commerce allows quick
delivery.
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(5)

Customers can receive relevant and detailed information in seconds, rather
than days or weeks.

(6)

Electronic commerce makes it possible to participate in virtual auctions.

(7)

Electronic commerce allows customers to interact with other customers in
electronic communities and exchange ideas as well as compare experiences.

(8)

Electronic commerce facilitates competition, which results in substantial
discounts.

Benefits to society
The benefits of E-commerce to society are as follows:
(1)

Electronic commerce enables more individuals to work at home and to do
less traveling for shopping, resulting in less traffic on the roads and lower air
pollution.

(2)

Electronic commerce allows some merchandise to be sold at lower prices, so
less affluent people can buy more and increase their standard of living.

(3)

Electronic commerce enables people in Third World countries and rural
areas to enjoy products and services that otherwise are not available to them.

(4)

Electronic commerce facilitates delivery of public service, such as health
care, education, and distribution of government social services at a reduced
cost and/or improved quality.

2.5

The Limitation of E-commerce
The limitations of E-commerce can be grouped into technical and non-technical

categories.
Technical Limitations of E-commerce
The technical limitations of E-commerce are as follows:

10
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(1)

There is a lack of system security, reliability, standards, and some
communication protocols.

(2)

There is insufficient telecommunication bandwidth.

(3)

The software development tools are still evolving and changing rapidly.

(4)

It is difficult to integrate the Internet and E-commerce software with some

existing applications and databases.
(5)

Vendors may need special web servers and other infrastructures, in addition
to the network servers.

(6)

Some E-commerce software might not fit with some hardware, or may be
incompatible with some operating systems or other components.

Non-technical Limitations
Non-technical limitations are as follows
(1)

Cost and justification. The cost of developing E-commerce in-house can be
very high, and mistakes due to lack of experience may result in delays.

(2)

Security and privacy. These issues are especially important in the B2C area,
especially security issues which are perceived to be more serious than they
really are if appropriate encryption is used.

(3)

Lack of trust and user resistance. Customers do not trust an unknown
faceless seller, paperless transactions, and electronic money. So switching
from physical to virtual stores may be difficult.

(4)

Other limiting factors. Lack of touch and feel online. Some customers like to
touch items such as clothes and like to know exactly what they are buying.
(a)

Many legal issues are as yet unresolved, and government regulations
and standards are not refined enough for many circumstances.
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(b)

Electronic commerce is still evolving and changing rapidly. Many
people are looking for a stable area before they enter into it.

(c)

There are not enough support services.

(d)

In most applications there are not yet enough sellers and buyers for
profitable E-commerce operations.

(e)

Electronic commerce could result m a breakdown of human
relationships.

(f)

Accessibility to the Internet is still expensive and/ or inconvenient for
many potential customers.

2.6

Internet and E-commerce Security
Security is a critical concern to exchange information and delivering business

service via the internet. Fear for security breaches is arguably the greatest obstacle to
full public and business participation in the internet based electronic commerce. The
public requires full assurance that information they supply will not be misused, and that
credit card information or other payment mechanisms are confidential and secure.
Businesses share these concerns but also demand their systems are protected from
intrusion and tampering.

Robust solutions to internet security concerns are rapidly

emerging, driven by major software developer, corporations and banking institutions
who have strong vested interest in developing a vibrant climate for electronic
commerce. Consequently the internet has never been a safer place to conduct business.
The main challenges remaining in internet security are to ensure that solutions are
simple and inexpensive enough to implement, and the widespread public confidence in
these solutions is strong. The large credit care companies, among others, realize this,
and are conducting public awareness programs to educate cardholders about internet
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secure payment systems and security protocols such as SET (Secure Electronic
Transactions).
Security Elements
Internet security can be divided into six related parts:
Confidentiality - The transmitted information remains private, and is disclosed
only to the intended recipient. Others cannot eavesdrop on exchanges or view private
records.

In the paper world, a sealed envelope prevents others from viewing

information.

In the digital world, encryption provides comparable protection both

during transmission and storage.
Authenticity - The communicating parties are accurately identified. All parties
must know the valid identity of the others to avoid fraud and misrepresentation.
Identification and authentication components can be further classified as:
(1) "Something you know" - such as a password or PIN (Personal Identification
Number), that is provided on request to establish identity.
(2) "Something you have" - such as an object like a key, credit card, token or
passport. A driver's license or other document issued by respected authority
may be accepted as proof identification. Digital certificates issued by trusted
third parties serve as digital equivalents. Token or credit card reader systems
also fall into this category, but because they require the user to have special
hardware these devices tend to be impractical for general internet use.
(3) "Something you are" - such as a recognizable unique physical attribute like
a fingerprint, voice, signature or picture.

Digitally, biometric techniques

such as voice recognition or retinal scans deal with the "something you are"
aspect of identification and authentication.

Hardware demands for these

sophisticated systems limit their applicability for the Internet use.
13

In

contract, digital signatures also fall into this category but are practical for
internet use.

Note that digital signatures are not quite analogous to

handwritten signatures; a digital image of a signature is not secure as it can
be easily copied.
Non-repudiation - The user cannot deny their electronic actions or that an
exchange took place.

For example, a customer cannot order a product, transmit

electronic funds then deny the purchase at a later date.

By convention and law, a

signature and third party witness bind a person to their actions, Digital signatures serve
this purpose electronically.
Integrity - The information cannot be changed. The message received must be
identical to the message sent. There can be no changes made either deliberately or
accidentally in transit or during storage. A sealed envelope prevents tampering with
paper documents. The nature of the printed page makes it difficult to alter without
detection. Digital signature technology can create virtual envelopes that can be verified
by the recipient to ensure that no unapproved changes are possible without detection.
To ensure integrity of stored data against malicious changes it is necessary to guard
against virus invasion and against unauthorized access to storage facilities. Encryption
of stored data can provide additional protection. Data backup allow recovery allow
recovery in the event when the data is damaged.
Access Control - The resources are under the exclusive control of authorized
parties and no others can access the systems or information. In the non-digital world,
access control is provided by lock and key.

In the digital world firewalls, access

privileges and user identification and authentication techniques (such as password and
authorization certificates) serve as equivalents.
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Availability - The information or service is available for access when needed.
Sending channels must deliver reliably, and information storage facilities must function
when they are required. In the paper world, availability is assured through reliable mail
and courier systems. Secure storage use achieved by protecting against damage by fire,
ware and other perils, by protection from theft, and by measures to ensure against
accidental loss. Similar measures provide digital security, but additional steps must be
taken to prevent disruption of service by power outages, or due to failure or overload of
systems and communication networks.

Data backup, virus protection, sufficient

capacity to handle the demands posed by heavy network traffic, and redundant servers
help assure availability.
Thought must be given both to the security of information in transit, and to the
security of information stored on computers and networks. A secure transaction over the
internet must ensure confidentiality, integrity, authenticity, and non-repudiation.
Access control is vital when records of electronic commerce are stored and a company's
internal computer network is connected to an internet, extranet or intranet site.
Availability of systems and services is crucial as companies increase their reliance on
internet, extranet and intranet channels for doing business.
Websites vary in the type and level of protection they need, depending on their
function. Availability of service is important for all websites, but vital for internet
services that are mission critical to a company. Web applications that mostly provide
advertising can make do with provisions to ensure that the site is available, information
presented is accurate and has not been accidentally or deliberately changed. Secure
internet, extranet or intranet sites must also ensure that the information they contain is
safe from unauthorized access.

When such sites are used not just for presenting

information but also for conducting transactions, non-repudiation of transactions

become increasingly important and protection of data integrity in transit and during
storage must be considered more closely. Sites providing electronic commerce require
strong solutions in all aspects of security.
Important techniques for Internet Security
Encryption
Encryption involves scrambling a message using a code, so that someone can only
unscramble the message with a specific key. This ensures message privacy from view
by all but intended recipient. In traditional cryptography, the same key was used to both
encrypt and decrypt a communication. This is also known as private key encryption and
has proven to be well-adapted to internet use, because it avoids the difficult of
transmitting the symmetrical key securely.

The public key can be published and

distributed widely with no need to expose the private key to discovery.
Public key Encryption
Public key system can be used for encryption and decryption, as well as for digital
signature generation and file integrity verification.

Public key asymmetrical

cryptography, operates with the used of two encryption keys. One key is made public,
and the other is held in secret. Data encrypted with one key is only decrypted using the
other key. The standard procedure for this type of encryption is:
(1)

The intended recipient generates a public and private key.

(2)

The intended recipient transmits their public key to the senders.

(3)

The sender encrypts and transmits a document to the intended
recipient.

(4) The intended recipient decrypts the document with their matching private
key.

16

This method is secure because only the matching private key can decrypt the
document and only the recipient has the matching private key. For practical purposes,
anyone who may deliberately or accidentally intercept the encrypted document will be
unable to crack the code.
Public key encryption can also be used for digital signatures to ensure authenticity.
This involves two sets of public and private keys. The sender uses their private key to
sign a document and encrypt the message with the recipient's public key. The recipient
uses their private key to decrypt the document then the public key of the sender to verify
the signature. If the document decodes properly when the public key is applied, then it
is authentic.
One other step is important - the person who uses a public key must have
assurance that the private key is in fact held by the person with whom they wish to
communicate.

The public/private key pair should be registered with a Certificate

Authority, who like a notary public in the paper world bears the responsibility for
verifying that certain public key belongs to a specific individual, and issues a digital
certificate to that effect. This verification can be done at various levels, raging from
little more than a simple confirmation that the person concerned has claimed the key, up
to higher levels where individuals must present themselves in person with personal
documents to prove their identity along with their public key.
The public key can be publicly distributed at will, often posting it to websites,
placing it in a central network directory or e-mailing it to potential users. The private
key is held in confidence and protected form discovery by is owner.
Web user wishing to use public key encryption can obtain key pairs for general
use and register them by visiting the website of a certificate authority, such as VeriSign
and follow their online procedures. Generally, no charges are required for personal use
17

but there is some fee required for the administration of the certificates for commercial
purposes. Users may require several certificates, for example, one issued in association
with a credit card for SET-based purchases on the internet, one for a web browse, one
for signing and securing e-mail, and another for logging in to a company network.
Digital wallets, browser plug-ins for managing digital certificates and key pairs, will
assist in managing a user's certificates.
Companies wishing to use public key encryption system may purchase key
generation software and certificate management servers, or outsource these functions to
a vender. Netscape, J\1icrosoft, Entrust and others provide systems for developing inhouse solution. VeriSign, GTE Crop, BBN Planet Corp and others provide services for
those wishing to outsource. Outsourcing may be the fastest to set up and the most cost
effective solution for smaller organizations. Purchasing a server may be most appealing
for large intranet applications because it avoids per-certificate charges and may provide
more flexibility in managing directory-based for employees.
Digital Signature
A digital signature is the functional equivalent of a handwritten signature.

Is

provides a means by which information cannot be repudiated by binding the
communication to the person who signed it. In addition, any changes to the information
after the digital signature is affixed can be detected, thereby establishing the reliability
and integrity of the information contained in the digitally signed file. Digital signatures
rely on public key systems, where anyone can access the public key associated with the
private key that was used in signing the document.

If the public key matches the

message, then the authenticity of the sender is verified, and the recipient can be
confident that the message was not tampered with in transit.
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Digital signatures are created by using public key cryptography and message
digest. A message digest is a value generated for a message (or document) that is
unique to that message. A message digest is generated by passing the message through
a one-way cryptographic function; that is, one that cannot be reversed. When the digest
of a message is encrypted using the sender's private key and is appended to the original
message, the result is known as the digital signature of the message. The recipient of
the digital signature can be sure that the message really came from the sender.
Changing even one character in the message changes the message digest in an
unpredictable way, the recipient can be sure that the message was not changed after
message digest was generated.
Digital Certificates
Digital signatures are poised to become a major tool in internet security.

A

certificate identifies its owner to someone who needs proof of the bearer's identity; thus
digital certificates are useful in a wide variety of situations. They can be used to sign an
e-mail document to positively identify and authenticate the sender. Certificates are
exchanged between web browser and web server using the Secure Sockets Layer (SSL)
protocol to identify both the user of the web browser and the provider of the information
and serviced on the web server. Certificates can be used to replace passwords and login ID's anywhere that access is to be restricted to certain users, such as registered
customers. In many applications, certificates may replace "cookies" which have proven
unpopular with many web users.

Companies can issue digital certificates to their

employees, and use the certificates as the basis to allow access to network resources,
again replacing passwords and log in names. Employees accessing company networks
from home or when traveling can use digital certificates to identify themselves to the
corporate firewall.
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A certification authority provides the digital certificate.

The authority is

responsible for establishing that given public key does indeed belong to a given
individual. The level of confidence that can be placed in a certificate depends on the
rigor of the process used to verify identity when the certificate is issued. For example,
VeriSign offers four classes of digital IDs. The identification requirements are greater
for higher numbered classes. A Class 1 digital ID offers minimal assurance of the
owner's identity. A class 4 digital ID offers assurance of not only the individual's
identity, but also of the person's relationship to a specified company or organization.
Although versatile, the certificates rely on infrastructures of services to issue and
revoke them, store them and verify their status and ownership. Digital certificates are
not yet fully standardized and interoperable. Many different issuing bodies exist, and a
certificate issued for one popular browser may not work with another one, each
application has its own way of handling the certificates, and not all certificates can be
exchanged between all applications.

This leads to the nuisance and complexity of

obtaining and managing numerous digital certificates. The process of getting and using
certificates is still difficult and confusing for people, although major players such as
Verisign and the browser vendors understand this and attempting to make the process
easier, as well as conducting publicity campaigns to increase consumer awareness and
confidence.

2. 7

Training Management System

What is Training Management System?
The systematic process of finding, selecting, organizing, distilling and presenting
information in a way that improve an employee's comprehension in a specific area of
interest. Training management helps an organization to gain insight and understanding
from its own experience. Specific knowledge management activities help focus the

20

organization on acquiring, storing and utilizing knowledge for such things as problem
solving, dynamic learning, strategic planning and decision making. It also protects
intellectual assets from decay, adds to firm intelligence and provides increased
flexibility.
Training management was defined as a business activity with two primary aspects:
(1)

Treating the knowledge component of business activities as an explicit
concern of business reflected in strategy, policy, and practice at all levels of
the organization.

(2)

Making a direct connection between an organization's intellectual and
positive business result.

In practice, training management often encompasses identifying and mapping
intellectual assets within the organization, generating new knowledge for competitive
advantage within the organization, making vast amounts of corporate information
accessible, sharing of best practices, and technology that enables all of the above including groupware and intranets.
Why we need training management now?
(a)

Marketplaces are increasingly competitive and the rate of innovation is
nsmg.

(b)

Reductions in staffing create a need to replace informal knowledge with
formal methods.

(c)

Competitive pressures reduce the size of the work force that holds valuable
business knowledge.

(d)

The amount of time available to expenence and acquire knowledge has
diminished.
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(e)

Early retirements and increasing mobility of the work force lead to loss of
knowledge.

(f)

There is a need to manage increasing complexity as small operating
companies are trans-national sourcing operations.

(g)

Changes in strategic direction may result in the loss of knowledge m a
specific area.

(h)

Organizations compete on the basis of knowledge.

(i)

Products and services are increasingly complex, endowing them with a
significant information component.

G)

The need for life-long learning is an inescapable reality.

In brief, training and information have become the medium in which business
problems occur. As a result, managing training represents the primary opportunity for
achieving substantial savings, significant improvements in human performance, and
competitive advantage.
Why use a Training Management tool/system?
Any company that can figure out how to give its people the organizational
knowledge they need -- at the point and time needed -- can position itself to compete
more effectively and succeed much faster. Many companies have vital knowledge
resting with one individual and do little to make the knowledge more generally
available. Many companies are unaware of their own knowledge base and evidence has
shown that knowledge is often lost from a company through employee attrition or
related cost saving measures. The enterprise that harnesses its intellectual capital can
apply that asset to its business challenges and opportunities.
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III. EXISTING SYSTEM

3.1

Background of the Organization
NS Electronics Bangkok Computer Limited, (NSE) employs nearly 3,500

employees, including engineers, workers and staff. The company produces and tests
several types of ICs, not only for National Semiconductor Corporation, but also for
several other companies in the USA, European and Asian countries.
Human resources policy is a key to our success. NSE puts our effort on
recruitment, training, and benefit and welfare policy to achieve the qualified and skillful
employers who have positive attitude and high level of emotion quality (EQ). We have
a continually human resources development program by having our employers attend in
internal and external seminars, working study abroad, healthy and safety activities and
other recreations-. Our program is to keep our employers being as quality resources for
our company, our society and our country.
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3.2

Organization Chart
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Figure 3.1 Organization Chart.

We will briefly describe the definition and responsibility of the Human Resource
Department as following:(1)

Board of Directors
With the position, it is the highest governing authority with in the
management structure in company.

The primary responsibility of this

position is to protect the shareholder's asset and ensure they receive a decent
return on their investment.

It is the board's job to select, evaluate, and

decide appropriate compensation for the company's Chief Executive Officer
(CEO), evaluate the attractiveness of and pay dividends, recommend stock
splits, oversee share repurchase programs, approve the company's financial
statements, and recommend or strongly discourage acquisitions and mergers.
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(2)

General Manager
The general management will control and handle all departments along
the policy of the company.

(3)

Business Development and Customer Service
This department act as the marketing will sell and quote for the
customers and receive customer's requirement. NSE Customer Service
Group serves a vital link between NSE and all customers. Our emphasis and
focus is on Total Customer Satisfaction.

(4)

Finance and Accounting
The Finance section 1s m charge of settling accounts, ra1smg and
managing funds, collecting on account receivables, investigating the credit
status of customers, etc. The Finance role is to monitor and analyze the
overall financial performance of the company. The Accounting section is in
charge of creating materials to help in budget planning, preparing documents
on settlement of accounts, and declaring and paying tax.

(5)

Facilities
Facilities personnel are involved in a wide range of projects such as
initial design, construction, equipment selection and subsequent operation,
maintenance and safety of an entire industrial plant.

(6)

Human Resource
Responsibility is on recruitment, training, and benefit and welfare
policy to achieve the qualified and skillful employers who have positive
attitude and high level of emotion quality (EQ). We have a continually
human resources development program by having our employers attend in
internal and external seminars, working study abroad, healthy and safety
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activities and other recreations. Our program is to keep our employers being
as quality resources for our company, our society and our country.
(7)

Information System
Provides

regarding

computing

and

networking

infrastructure,

technology support to design by engineering teams. Development teams for
the design and development of complex data bases applications. NSE
provides real time customized WIP/Inventory reports for customers and
these reports are sent to customers via Internet link.
(8)

Assembly Operation
This department is responsible for the company's production planning
and operation, energy conservation and availability management, production
training and preparation, management of equipment technology, repair and
maintenance, management of cash, material for production, technology
renovation, management of fuel planning, contract, price bargaining,
dispatching, inventories, truck transportation, fuel quality; coordination with
related units and departments. NSE runs production 24 hours per day, 7
days per week, with only 12 days per year shutdown for facilities and
machine maintenance.

(9)

Purchasing and Logistic
Purchasing Section, purchase materials with good quality and
competitive prices and scheduling departments in reviewing and updating
product structures. Will complete monthly roll-ups and monthly review of
work orders, and develop overhead rates for the direct manufacturing cost
centers as part of budget cycle work. Loading plan is 7 days a week based
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on customers' demand plan. Shipping is daily and drop shipment can be
support.
(10) Quality Control
NSE implements QIP (Quality Improvement Process) throughout the
organization. Our online SPC and online SPECS review enable rapid action
to be taken to ensure quality excellence. Manage the ISO system ensuring
operation within acceptable guidelines and realization of maximum benefit
to the organization. Review output from internal and external audits and
ensure findings are addressed in an effective manner.
(11) Test Operation
Testing is carried out on packaged semiconductor devices to ensure
that they meet performance specifications. This involves the use of
sophisticated testing equipment and customized software programs to
electrically test attributes of packaged integrated circuits, which include
functionality, speed, predicted endurance and power consumption. Besides,
provide Test Engineering Support on Electrical Test Program Development,
Yield Enhancement Analysis and Engineering Database.
(12) Technology Development
Engineers and technicians team improve products quality and develop
new senes.
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3.3

The Existing Workflow System
There was no standard methodology for them to follow, and limited centralized

tracking of each employee's training. Training and Development Section staff officers
have the duty of organizing and tracking the company's employee training programs.
The employees who would like to know the training and teaching status by calling to or
send email to request the information that it is time consuming and demanding.
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Figure 3.2. Existing Workflow System of the company

According to this existing process, all activities of Training & Development
Section have been performed in manual way. The training operation information such
as course, class and instructor is collected in paper forms. Moreover, all reports and
documents are produced using Microsoft Word and Microsoft Excel. In order to start
new proposed system and improve the existing system, it is necessary to classify
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problems in details for finding the suitable solution to support the objectives and goals
of the business.

3.4

Current Problem and Area form Improvement
The problems of existing system are as follows:
(1)

Information is difficult to retrieve.
The data is collected in a form of paper. It is difficult to manage and
search for needed information.

(2)

The necessary reports are difficult to produce.
It is difficult to generate monthly or quarterly report. It is tedious task

and time-consuming process. Moreover, the important information is not
handled in the form needed to support management decision-making.
(3)

All processes are operated at low speed.
With the manual system, each officer is responsible for multiple tasks
that lead to low speed.

(4)

Errors may occur in the system
Because of the manual job, most of errors are human errors that make
the information inconsistent

(5)

The information is difficult to share among related persons.

Therefore, these business problems are information that can be used to redesign
the existing system to improve the productivity and efficiency of the organization by
using web-based technology.

IV. THE PROPOSED SYSTEM

The goal of this In-House Web-Based Training Management System project is
intended to allow NSE employees to browse, administer, and enroll in available training
options, maintain training profiles, and report training statistics. Creating a centralized
system will eliminate training profile maintenance from the duties of Training and
Development Section staff officers of the Human Resource Department. Completion of
the system will make the training/teaching registration and management processes more
efficient among departments.
Administration - Allows users (the Training and Development staff officers) with
proper permissions to create and update the records.
Reporting - Allows users (all NSE employees) with proper permissions to view
the record they need to know.
In the details of this topic, it will describe about the system design, requirement of
system's specification, the system's security and control to protect the website from
unauthorized people.
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4.1

System Specifications
After studying the existing manual system, now require an effective information

system, which can facilitate the various processes of Training Management System, and
solve the problems occurred from the existing system.
In order to achieve the target, the new proposed Training Management System
should have the components as follows:
(1) Training Database converted from unstructured spreadsheet application file
to effective database format designed and developed on database server,
and integrated with Course and Class database to keep track of training and
teaching record.
(2) Course detail, Class Schedule, Employee Evaluation and Instructor
Database replacing the existing manual system to facilitate the current
processes and solve the problems occurred from the current system.
(3) Training Evaluation Database developed and integrated with Training
Database to help Training and Development staff officers develop and
improve the effective Performance Improvement Course.

4.2

Requirement Analysis
Given the specified problems occurring in the current system, Training System has

to change from the manual system to a computerized information system to improve
training operation to be more efficient. The business requirement for the new system
can be summarized as follows:
(1)

The new system should facilitate the user for searching the training and
teaching operation information such as employee, instructor and course with
fast response.
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(2)

The new system should calculate the employee attendance and summarize
teaching/ training hours Hit/Miss of each employee or department.

(3)

The new system should minimize the human errors when the training
operation information is input to the system.

(4)

The system's data should be linked together and shared throughout the
system.

(5)

The new system should generate quarterly report and annual training
operation reports.

(6)

The new system should print correct details on employee number and course
certificate.

(7)

The new system should allow any authorized user to change the course and
class information through on-line information display screen.

(8)

The new system must have to control the level access and authorization.
Different users have to access different levels.
(a)

Level 1 user: Employees can browse only their status, except
Administrative Assistant of each department that gets permission from
the Director to monitor the status within a department.

(b)

Level 2 user: Employee who is a supervisor or authorized person can
see all details of his/her subordinate's training and teaching status.

(c)

Level 3 user: Training & Development staff officers can see all records
and they are able to update, delete or add new information into the
database.

(9)

The new system should be user friendly.

(10) The new system should have a security control to check for access
authorization.
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4.3

System Analysis and Design
To better understand the proposed system, the logical model is used to analyze the

business requirements that show what a system is or does.
independent of any technical implementation.

It is implementation

For the proposed system, the data

modeling is used as a technique for defining business requirements for database whereas
process modeling is used as a technique for organizing and documenting the process
requirements and design of the new system.
4.3.1 Data Modeling
Data modeling is a technique for organizing and documenting a system's data.
There are several notations for data modeling. The actual model is frequently called an
entity relationship diagram (ERD) because it depicts data in terms of the entities and
relationships described by the data. To develop data model, the fundamental entities
must be defined and discovered. After that, context data model, key-based data model,
and fully attributed model are built.
The complete entity relationship diagram of the proposeg system is shown in
Figure 4.1.
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Figure 4.1. Entity Relationship Model of Training Management System

TRA_FCOUfl.5E_ TBL_FK!ndexl

0 TRA_COURSE_TBL_CO_ID

(jj

j 0 FCO_ETYPE: VARCHAR(6)

!0

CO_ID: VARCHAR(B)
I19O PL_ID:
VARCHAR(6)

i<> TRA_PLACE_TBL_PL_ID: VARCHAR(6) (FK)
0 TRA_COURSE_TBL_CO_ID: VARCHAR(8) (FK)

l~ ~~=~~:~~~~;100). -~~1~ ~~=~~~~~~~~~R( )
I() AD EM: CHAR(l)
i<> PL_INCOST: INT(ll)

lo TRA_COURSE_TBL_CO_ID: VARCHAR(8) (FK)

i ~ FCO ID: VARCHAR(8)

TRA_cLAS5-::rsL--····-----··-··--······-;·

Cfst::~iii:-~At~[(~L..:::::=:::====::::c

I

IO

Q3_GOAL: INT(5)
Q4_GOAL: INT(5)
iO EMPCAT: VARCHAR(5)

j<;

lo Q2_GOAL: INT(5)

16 Qi::_Gb!IL:: INT (5j

. TRA TRAINGOAL TBL
EMPTYPE: VMCHAR(5)

I'ii

~-----10 CL_SDATE: DATE

~
I
!

i

CO_ID

;TRA_PLACE_TBL
i~""FlC:JD: VARCHAR(6y--·

iiRiis9.yi:.5§5B.L. ___________ _

I

iI~,0,-NS=Q.\J.f\~-rgL :-:.
IO NCO_NAME: CHAR(3)

16-foj'ii'U~o:mc:HAR(iooj

1··~

ITRA_COURSE_TBL

Regon_02

4.3.2 Process Modeling
Process modeling is a technique for organizing and documenting the structure and
flow of data through a system's process and/or the logic, policies, and procedures to be
implemented by a system's process.
To develop the process model of he proposed system, the context diagram is used
to depict scope of the system. The context data flow diagram illustrates a system's
interfaces to business and other information system. The context diagram of proposed
system is shown in Figure 4.2.
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Figure 4.2. Context Diagram of Proposed System

To fully understand the proposed system when viewed as a whole, the system is
decomposed into two subsystems. The functional decomposition diagram shows the
top-down structure of a system and also provides an outline for drawing data flow
diagram of proposed system. The functional decomposition diagram is shown in Figure
4.3 and Figure 4.4
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From the Functional Decomposition Diagram, The proposed system is
decomposed into four key subsystems the brief description of each subsystem 1s
explained as follows.
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( 1)

Manage Course Entry Process
In this subsystem, the new course information derived from two
resources. Firstly, employees who act as manager, level M-1/E-1 up, they
have responsible for a teaching at least 7 hours per year.

Secondly, the

special course from external instructor, the request from any department
head within company. The Training officer is responsible to add the details
such as course type, course title, and employee level into the system.
(2)

Manage Class Scheduling Process
This subsystem also Training officer is responsible to add the date,
time, total attendees, and instructor.

(3)

Manage Course Evaluation Process
This process deal with collecting the course assesses for next time
improvement, the Training officer is responsible to add the score into the
system.

(4)

Report Generation Process
This process generates reports into eight types are as follow:
(a)

Training Hours Hit/Miss

(b)

Teaching Hours Hit/Miss

(c)

Training Hours Record

(d)

Teaching Hours Record

(e)

Summary Report by Department

(f)

Class History

(g)

Core Course

(h)

Evaluation
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4.4

Hardware and Software Requirement
For the existing system, the training course section has only five stand-alone PCs,

which are connected to any server. For the proposed system, the selection of hardware
and software specification is the major important points to support system design and
implementation of the proposed system.
The information technology architecture of the proposed system is client/server
architecture with distributed data (two-tiered client/server computing). This architecture
is a way in which the data and data manipulation layers are placed on the server, and the
application logic, presentation logic, and presentation are placed on the client. The new
system requires one database server in order to properly service its clients.

The

database must have more efficiency to support training operation data, thus database
management system (DBMS) is used to create, access, control, and manage the
database. The following tables show details of hardware and software.

Table 4.1. Hardware Specification for the Server.

Hardware
Brand
CPU
Hard disk
Memory/RAM
Display Adapter
Sound
Network Adapter
Monitor
Keyboard
Mouse
Floppy Disk
CD-ROM
UPS

Specification
IBM X-335
Intel Pentium IV Xeon 2.40GHz.
36.4 GB x 3 pieces (with Raid 5 -level controller)
2.5 GB DDR
Built on board
Built on board
3Com 100/1000 GBPS x 2 ports
IBM Flat 17"
Standard 104 keys Thai/English
Standard Mouse PS/2
1.44 MB
52X
APC smart 1400i
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Table 4.2. Software Specification for the Web Server.

Software
Operating System
Web Server
Application Software
Database Server

Specification
Microsoft Windows 2000 Server SP4
Apache Version 1.3
PHP,HTML
MySQL

Table 4.3. Hardware Specification for the Client.

Hardware
Brand
CPU
Hard disk
Memory/RAM
Display Adapter
Sound
Network Adapter
Monitor
Keyboard
Mouse
Floppy Disk
CD-ROM
UPS

Specification
IBM PC Net vista
Intel Pentium IV Xeon 2.60GHz.
80 GB.
512 MB DDR
Built on board
Built on board
Built on board
IBM Flat 15"
Standard 104 keys Thai/English
Standard Mouse PS/2
1 .44 MB
Combo Drive (56X/CD-writer)
Leoni cs Ultra 550VA

Table 4.4. Software Specification for the Client.

Software
Operating System
Application Software

Specification
Microsoft Windows XP Professional SPl
Microsoft Office 2000 Pro
Macromedia Dreamweaver
Adobe Photoshop CS
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4.5

Security and Control
With data concentrated into electronic fonn and many procedures invisible

through automation, computerized information systems are vulnerable to destruction,
misuse, error fraud, and hardware of software failures.

The effect of disaster in a

computerized system can be greater than in manual system because all of the records for
a particular function or organization can be destroyed or lost. Therefore, the security of
the proposed system is significant to control mistakes, which happened starting from the
process through the end as our business concerns the corrective communication.
With current security standard, the proposed system must use the following
security and control policies.
(1)

Identification
The proposed system should have the unique Employee Number that
there is a control procedure to ensure the proper verification of all users.
Each Employee Number must be specified with its responsibility prior to the
Employee Number assignment. In addition, the Employee number can not be
shared among users.

(2)

Authentication
Authentication involves ensuring that messages received, supposedly
from a certain client workstation, really did come from that properly
authorized workstation.

(3)

Authorization
Authorization is the familiar user ID and password process, which
ensures that a certain user is authorized to access a particular enterprise
resource. Enhancements to authorization for remote users include callback

41

security. It determines by examining access control lists whether a given
user is authorized to access requested files or system resources.
(4)

Auditing
While authentication ensures that only valid users are accessing system
resources, an extensive auditing system monitors and reports on what those
valid users are doing. The auditor acts independently of the supervisor in an
effort to ensure a proper system of checks and balances in which no single
person could remain undetected while performing potentially harmful acts.

(5)

Production Environment
When the new application program is developed, it must ensure the
control over the application version in the production system. The control
procedure must be set up to control the program migration to production
environment. Before the migration, the developed application must be tested
and accepted by the system owner.

(6)

Backup and Recovery
The backup and recovery procedures are required to ensure the
availability of system information. The backup process should be scheduled
and done on a daily, weekly or monthly depend on the system policy. The
recovery process ensures all relevant persons know how to retrieve
information from backup media.
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4.6

Cost and Benefit Analysis
Cost and benefit analysis is an economic feasibility analysis method. It is widely

used as a tool to judge whether the project is worthwhile to construct or not which is
essential for the management decision maker.
Before the companies create the new system, it is necessary to discuss about cost
and benefit, which they have to confront in the long run. Cost and benefit analysis is
used to evaluate alternatives system.

It can help to find the optimum way from

comparing between cost and benefit by calculating all the anticipated cost associated
with the system.
Cost Analysis
Initial cost and operation cost estimation of the project, it can estimate the cost
of this project from evaluating the resource that will be needed to develop and operate
the system.

The initial investment includes the cost of getting outfitted with the

computer system, the cost of creating WWW storefront, and the server cost. All the
expenses are shown as follows:
(1)

Cost of Manual System
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Table 4.5. Manual System Cost Analysis, Baht.
Years

Cost Items
I

2

3

4

5

-

-

-

-

42,000

462,000

498,960

548,856

592,764

960,000

1,056,000

1,161,600

1,277,760

1,405,536

1,002,000

1,518,000

1,660,560

1,826,616

1,998,300

Utilities (per annum)

40,000

45,000

50,000

55,000

60,000

Stationary (per annum)

30,000

35,000

38,000

42,000

47,000

Paper (per annum)

21,600

23,760

26,136

28,749

31,624

Miscellaneous (per annum)

60,000

66,000

72,600

79,860

87,846

Total Annual Office Supplies

151,600

161,600

177,760

205,609

226,470

Total Annual Operating Cost

1,153,600

1,679,600

1,838,320

2,032215

2,224,770

Total Manual System Cost

1,173,600

1,679,600

1,838,320

2,032,215

2,224,770

Fixed Cost
Typewriter(2 unit@ 9,000)

18,000

Calculator (5 units@ 400)

2,000

Total Fixed Costs

20,000

Operating Cost
Salary Cost
Manager ( I @ 35,000 baht per month)
Trainer ( 8 @ I 0,000 baht per month )
Total Annual Salary
Office Supplies & Miscellaneous Cost

Table 4.6. Five Years Accumulated Manual System Cost, Baht.

Year

Total Manual Cost

Accumulated Cost

1

1,173,600

1,173,600

2

1,679,600

2,853,200

3

1,838,320

4,691,520

4

2,032,215

6,723,725

5

2,224,700

8,948,425

Total

8,948,425

-
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(2)

Cost of Computerized System
The cost of computerized system is classified into two categories that
are fixed cost and operating cost.

The fixed cost includes hardware,

software, personnel, training, maintenance, and installation cost, whereas the
operating cost includes user salary cost and

office supplies and

miscellaneous cost.
With the computerized system, there is less office equipment cost but it
has to invest in computer hardware and software. The maintenance cost of
both server and client is paid and increased every year. The personal cost is
the salary of the persons who are involved in the proposed system
development such as system analysis, programmers, database administrators,
and network administrators.
Since the new system can reduce the number of staff and officers in
training operations, only one training course manager, one Training
administrator and four training officers can operate the system without any
workloads.

To proceed with the operation of this system, the database

administrator and network administrator are hired.

With this proposed

system, although the cost of office supplies such as stationary and paper can
be reduced, but the newly computerized system still uses these materials to
support some task such as printing the necessary report, generate training
hours, and class schedule documents. The details of the proposed system
cost are shown in the Table 4.7.
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Table 4.7. Computerized System Cost Analysis, Baht.
Cost Items
2

I

Years
3

Fixed Cost

4

5

I

Hardware Cost:

-

-

-

-

-

Workstations (4 @ 31,500 @2 )

126,000

-

Total Hardware Costs

186,000

-

-

-

-

Network Installation (4 @4,500)

18,000

Total Network Cost

18,000

-

-

-

-

-

25,000

20,000

-

25,000

20,000

-

Computer Server with UPS

60,000

Network Cost

Maintenance Cost
Maintenance Cost

-

Total Maintenance Cost

-

-

Microsoft Windows 2000 Server

20,000

-

-

-

Microsoft Office 2000 Pro (4

72,000

-

-

@18,000)

12,000

Macromedia Dreamweaver

12,000

-

-

-

Software Cost

Adobe PhotoShop CS

-

-

116,000

Total Software Cost
lm(!lementation Cost

20,000

-

-

-

-

Training

30,000

-

-

Setup

50,000

-

-

-

-

370,000

-

-

25,000

20,000

Total Implementation Cost
Total Fixed Cost
O(!erating Cost
Salary Cost
Manager (I @ 40,000 baht per month)

480,000

528,000

554,400

582,120

611,226

Trainer (4@ 10,000 baht per month)

480,000

528,000

580,800

638,880

702,768

Total Annual Salary

900,000

969,000

1,043,850

1,125,082

1,213,280

Cost

36,000

39,600

43,560

47,916

52,707

Utilities 3,000 per month

15,000

15,000

15,000

15,000

15,000

Stationary 1,250 per month

12,000

12,000

12,000

12,000

12,000

Paper 1,000 per month

60,000

60,000

60,000

60,000

60,000

123,000

123,900

130,560

134,916

139,707

Total Annual Operating Cost

1,023,000

1,092,900

1,174,410

1,259,998

1,352,987

Total Computerized System Cost

1,393,000

1,092,900

1,174,410

1,284,998

1,372,987

Office Su(!(!lies & Miscellaneous

Miscellaneous 5,000 per month
Total Annual Office Supplies
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Table 4.8. Five Years Accumulated Computerized System Cost, Baht.

(3)

Year

Total Computerized Cost

Accumulated Cost

1

1,393,000

1,393,000

2

1,092,900

2,485,900

3

1,174,410

3,660,310

4

1,284,998

4,945,308

5

1,372,987

6,318,295

Total

6,318,295

-

The Comparison of the System Costs between Computerized System and
Manual System
After both the Manual system cost and Computerized System cost are
identified, the comparison table is constructed to show the cost saving after
implementing the proposed system.

The Comparison of system cost is

summarized on Table 4.9.

Table 4.9. The Comparison of the System Cost, Baht.
Year

Accumulated Manual cost

Accumulated Computerized Cost

1

1,173,600

1,393,000

2

2,853,200

2,485,900

3

4,691,520

3,660,310

4

6,723,725

4,945,308

5

8,948,425

6,318,295

Total

8,948,425

6,318,295
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(4)

Break-even Analysis
Break-even Analysis shows the point where the accumulative cost of
the existing system is equal to the accumulative cost of the proposed system.
At the beginning, the cost of the proposed system is higher than the cost of
the proposed system.
These differences come from the development cost paid in the first
year, but for the long term, the proposed system can decreased the operating
cost, especially salaries and office supplies cost. The break-even point of the
proposed system is shown on Figure 4.4. The cost of proposed system is
less than the cost of existing system after one year and four months.
Therefore, it can be concluded that the break-even point will occur
approximately one year and four months after the system has been operated.

Accumalated Cost,Baht

10,000,000
9,000,000
8,000,000
7,000,000
-+-Accumulated
Manual cost

6,000,000

--•-·Accumulated
Computerized Cost

5,000,000
4,000,000

Break-even Point

3,000,000
2,000,000
1,000,000
Years
4

2

Figure 4.5. Cost Comparison between Manual and Computerized System.
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V. MARKETING ANALYSIS
5.1

Market Target
Our target market is emphasized on three types of users.
(1)

Front-end users Level 1 who can access and view the training and teaching
only their records.

(2)

Front-end management users Level 2 who can access and view the training
and teaching that they would like to know the status.

(3)

Back-end administrator users Level 3 who can access, add and update all
training and teaching records at anytime.

5.2

SWOT Analysis
The SWOT Analysis is to analyze about Strengths, Weaknesses, Opportunities

and Threat of the system. This analysis can be summarized as follows:
5.2.1 Strength
There are many strengths in the Training Management System (TMS). Main
strength obviously found is to reduce costs of the organization. Cost of paper using,
Cost of telephone calling, Cost of salary of Training staff officers are examples of costs
that can be reduced. Reducing these costs make more profit to the organization.
The TMS system can reduce the error of communication by increasing the
communication channel via web page.

Not only this system can serve and help

Training staff officers to solve user's problem rapidly. These reasons show that, the
TMS system can make more efficiency in Training Management.
5.2.2. Weakness
It has some weaknesses in the system. The first one is cost of investment. First

invested capital to develop the TSM system is quite high but it can gave a return and get
more benefits after using the system much more than one year and four months.
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The other weakness is about network load. Because this TSM system will run on
the existing network of the organization, it can affect the existing system. The TSM
system has to be tested about the network load after installation to make the least effect.
The other weakness is about data. All data were kept in form of softcopy. If any
error happens to the computer system, data may be lost.
5.2.3. Opportunities
To develop web-based TMS system can increase the opportunity to the Training staff
officers to inform training/teaching status via a web page 24 hours a day 7 days a week,
and employees there can access the web page at any convenience place and time. This is
increasing the communication channel between Training staff officers and all
employees.

Web-based systems will transform and enhance information access and

services that company has the opportunity to combine the best of electronic/digital
resources with valuable, viable traditional resources and services.
5.3.4. Threat
Threat of TMS is about unauthorized access. If the web page or database is
accessed by unauthorized users, the data will be lost or will be stolen.
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VI. PROJECT IMPREMENTATION

6.1

Overview of Project Implementation
After designing the proposed system, the next task is system implementation.

Two main stages are classified for implementing the proposed system, which construct
and deliver the final system into operation. The details are as follow:
(4)

Construction Stage
The purpose of construction stage is to develop and test a functional
system that fulfills business and design requirements and to implement the
interfaces between the new system and existing production system. This
stage involves with the development, installation, and testing of system
components.

(2)

Delivery Stage
The purpose of this stage is to deliver smooth transition from the
existing system to the new system. It consists of conducting a system test,
preparing a system conversion plan, installing database, training system
users, and converting from the old system to the new system.

6.2

Stages of Project Implementation
The project implementation processed must be identified into more specific details

that are described as follows:
(1)

Coding
The programmer is responsible for this job by using PHP and HTML

as the development tool. After program coding is complete, the next step is to
design graphic user interface for user to interact with the proposed system
according to design section.
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(2)

Hardware and Software Acquisition and Installation
The new proposed system requires additional database server to work
with the existing client computers. With the new database server, Microsoft
Windows 2000 Server and Microsoft SQL 2000 Server are purchased and
installed as operating system software and database software respectively.
In order to work with database server efficiently, the existing client software
must be upgraded by installing Microsoft Windows 2000 instead of the
existing operating system software.

(3)

Training
In order to operate the new system smoothly, the courses of training are
required for both end-user and system administrator. The end-user must
learn how to use and operate the new system in their workplace, while the
system administration must learn how to configure and control the system
properly.

(4)

Site and Data preparation
The network specialist and database specialist are responsible for
implementing the new system. The network specialist is an expert in the
design of LAN and its connectivity, whereas the database specialist is an
expert in the design database and testing data, which is collected and
prepared by the training officers.

(5)

Testing
All software packages, newly developed software, and any existing
programs that comprise the new system must be tested to ensure that they all
work together. There are three levels of testing to testing to be performed.
The first is stub testing that is the test performed on individual events or
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modules of a program. The second is program testing that is a test whereby
all the events and modules that have been coded and stub tested for a
program are tested as an integrated unit.

The last is system testing that

ensures that application program written and tested in isolation work
properly when they are integrated into the total system.
(6)

Conversion
Once a successful system test has been complete, the strategy for
converting form an existing to a new production information system must be
planned.
Parallel conversion strategy is chosen for the new proposed system.
With this strategy both the old and new system are operated for some time
period. This ensures that all major problems in the new system have been
solved before the old system is discarded. For the proposed system, the
conversion plan will be completed within two weeks.

After the second

week, every user can try to work on the Training Service Information
System.
The conversion plan also includes a system acceptance test plan; the
system acceptance test is the final opportunity for end-users, management,
and information system operations management to accept or reject the
system. It is performed by end-users using real data over an extended time
period.
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VII. CONCLUSION AND RECOMMENDATIONS

7.1

Conclusion
The proposed system project is the starting point of computerized information

system in Training Management System supports the operation of Training and
Development Section that mainly handles course and class scheduling and monitoring,
course registration, course evaluation, and training report generation. The new system
can fully replace the existing system, which is a combination of manual and
computerized processed that have remain largely unchanged for many years.
Based on the cost and benefit analysis, the existing system has lower cost than the
proposed system during fist years and four months as shown in the breakeven point
chart.
In terms of management perspective, the new system can improve the workflow of
Training & Development section for input process, data processing process, output
process, and feedback process.

The system also generates and keeps data in the

database with capability of sharing the same data to all employees can monitor their
status at all the time when they need.
In terms of information technology, the new proposed system is a two-tiered
client/server computing with distributed data. The powerful database server computer is
installed together with the existing workstations. For the additional software, Microsoft
Windows 2000 Server is installed on server and Microsoft Windows 2000 is installed
on all client workstations. Moreover, Microsoft SQL Server 2000 is chosen as database
management system that used to create, access, control, and manage the system's
database. This technology helps the new system to improve performance, reduce the
cost, and gain more business benefits than the existing system. In addition, this new
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system can replace a number of training officers and temporary staff as shown in cost
and benefit section.
Since this system is an on-line information system, the process workflow is faster
and performance more productivity to the organization. The data can be modified easily
by authorized persons through a centralized control computer.
The achievement of the proposed system is shown in table 5.1. It shows that new
system can achieve the business solutions by decreasing the operating time of training
course section and related departments.

Table 7.1.

The Degree of Achievement of the Proposed System.

Process

Existing System

Proposed System

Course Entry Process

30 Minutes

5 Minutes

Class Scheduling Process

30 Minutes

5 Minutes

Registration Process

45 Minutes

10 Minutes

Training Evaluation Process

1 Hour

5 Minutes

Report Generation Process

1 Hour 30 Minutes

5 Minutes

The details of how implementation of the proposed system can improve the
operating time of each process can be described as follows:
(1)

Course Entry Process
The existing system spend 30 minutes since a manager sent the detail

of new course until training officer release the course detail document and
recommendation letter to related persons.

In contrast, the proposed system

provided the graphical user interface for training officers to input these course
details and create necessary documents within five minutes.
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(2)

Class scheduling Process
From 30 minutes spent by the existing system to perform this process,
the new system can save 25 minutes to perform this task because when the
new class information is input to the system, this process can verify the
correctness of this information automatically and then record to the class
database. After that, the training officer can add more details so that this
information is complete and ready to be formatted to generate class schedule
document.

(3)

Registration Process
The proposed system can save approximately 35 minutes for
registration process. Because of the well designed database, this process can
easily check and verify the registration information by comparing with the
old data in the system's database.

After recording the registration

information, the different combination of the same data can be easily
accessed to fulfill the needs of different document.
(4)

Training Evaluation Process
The existing system spends 1 hour for this process because the scores
of each employee are calculated and recorded manually.

For the new

system, the training coordinator only records all score through the graphic
user interface and then the final evaluation result will be displayed
automatically.
(5)

Report Generation Process
The new system can reduce approximately 1 hour and 25 minutes for
this process because the existing system keeps the data on paper form and an
unstructured spreadsheet file, so it is difficult to generate the report. After
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developing the system's database, the proposed system can easily access the
needed data and generate the required report within 5 minutes.
7.2

Recommendations
The Training & Development section is the first department who start to develop

the computerized system formally. If this system is operated for some period of time to
ensure that all processes are performed properly and smoothly, the development team
that consists of system analyst, database specialist, and network specialist, have
responsibility for developing the information system of other departments.
To cope with the growth of the organization, the Training Management System
has to be developed and improved in order to respond to the needs of customer. So
there should be some modification to this new system for improving some process such
as registration process as the new system uses the registration form to collect the
customer information, it is not convenient to both the company as well as customers.
To improve this process, the Internet-based computing solution must be
considered. The Internet can extend the reach of company information and transaction
processing system to include potential users, remotely located users, partners, and even
suppliers.

The system can distribute the training information to the user by using

Hypertext Markup Language (HTML) to construct a proposed system web page and
using PHP to develop web based application. With this solution, the company must
invest in additional hardware and software to support this Internet technology.
Moreover, the development team should consider a new technology such as bar
coding because it can eliminate the time delay and errors associated with human
interaction. The development team can apply this barcode by printing on employee
number for easily checking the information.
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APPENDIX A
WEB INTERFACE DESIGN

Site Map
This is the site map for the users as employees.
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Home

User Login

lrl

User Level 1

H

User Level 2

~-

Self Training
Record

,__

Self Core
Course

,__

Self Teaching
Record

~:-1

Self Training
Record

,__

Self Core
Course

,__

Training Hour
Hit/Miss

,__

Training Hour
Record

,__

.....__

,__ Training Core
Course

y

User Level 3

,___

Self Teaching
Record

,__

Teaching Hour
Hit/Miss

,__

Teaching Hour
Record

~-
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,_ ,__
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Code

-

Manage Class

,__

Self Training
Record
Self Core
Course

,__

Self Teaching
Record

-

Add Training
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Training Hour
Hit/Miss

,__

Training Hour
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Teaching Hour
Hit/Miss
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,__
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Teaching Hour
Record

,__

Summary
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Figure A. l . Site Map.
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Figure A.2. Horne Page and Login Menu.
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~Go

Front-end user Level 1
There are three reports prepared:
(1)

Self Training Record

(2)

Self Core Course

(3)

Self Teaching Record.

~ ~] http://focaD-iost/trnlniog}i~x.php

v

Figure A.3. Self Training Record.
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fuJ Go

Front-end user level 1: Self Core Course
Self core course that means what course user has to attend the class in listed.

'

Search

/

ti:I Go
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,, '
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Figure A.4. Self Core Course
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2: My MSN

Front-end user level 1: Self Teaching Record
Management level employees have a goal of teaching or knowledge sharing at
least 7 hours per year that they can see at this menu.
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Figure A.5. Self Teaching Record.
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~Go

Front-end user level 2
There are eight reports prepared:
(1)

Self Training Record

(2)

Self Core Course

(3)

Self Teaching Record

(4)

Training Hours Hit-Miss

(5)

Training Hours Record

(6)

Teaching Hours Hit-Miss

(7)

Teaching Hours Record

(8)

Summary Report

Front-end user level 2.1 Self Training Record
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Figure A.6. Login as Level 2 User, Self Training Record.
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iJGo

St~

Front-end user level 2.2 Self Core Course
Self core course that means what course user has to attend and has already trained
in listed.
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Figure A.7. Self Training Record.
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Front-end user level 2.3 Training Hours Hit-Miss
Management !evel employees can see more detail that they need to know
Hit means employee has already completed his/her course.
Miss means employee does not complete his/her course.
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Figure A.8. Training Hours Hit-Miss.
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v

~ My MSN

~Go

Front-end user level 2.4 Training Hours Record
Management level employees can see more training detail that they need to know
search by Employee type, Department, Sup Code, or Employee Number.
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Figure A.9. Training Hours Record.
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Front-end user level 2.5 Training Core Course
Management level users can see more detail search by Employee type,
Department, Sup Code, or Employee Number that they would like to know.
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Figure A. I 0. Training Core Course.
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Front-end user level 2.6 Self Teaching Record
View the status of teaching, if the message Not Found means the employees do
not complete their teaching.
E~e

~dit

:iiew

Fgvorltes

Iools

t!.elp

Back ,,,.

·?:.i http:/J1ocalhost/tralning/repRETeaching_emp,php
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v

•
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1 Options

Pop·ups Alowed

•

Hotmail ,~ Messenger

Figure A.11. Self Teaching Record.
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~ My MSN

~Go

Front-end user level 2. 7 Teaching Hours Hit/Miss
Management level users can brows their subordinate's teaching hours Hit/Miss

ljle
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Iools
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~~~Media

./f?'
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Figure A.12. Teaching Hours Hit/Miss.
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Front-end user level 2.8 Teaching Hours Record
Management level users can see more teaching detail that search by Employee
type, Department, Sup Code, or Employee Number that they would like to know.
file
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Iools

t:!.elp

Qaack . .
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~l Media
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~ Options
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Figure A.13. Teaching Hours Record.
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v

_a My MSN

filJ Go

Front-end user Level 3
There are eight reports prepared and one menu for add new training record:

Eile

(1)

Self Training Record

(2)

Self Core Course

(3)

Self Teaching Record

(4)

Training Hours Hit-Miss

(5)

Training Hours Record

(6)

Teaching Hours Hit-Miss

(7)

Teaching Hours Record

(8)

Summary Report

(9)

Add Training Record

~dit

~

Favorites

Ioos

t!e/p

(}aack •

Figure A.14. Login as Administrator.
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Front-end user Level 3
Summary report of ali departments

Figure A.15. Summary Report all Department.
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Front-end user Level 3: Manage Course and Class
Click [New course] to add a new course

[ Close Windows ]

Figure A.16. Manage New Course and Class.
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Front-end user Level 3: Manage New Course

Course Type :

,~,Functional

Course Name :

GGeneral
Course Title :

EIE-3 EIE-4

DE-5 DE-6
OE-7

New

->Seled<-

Course Number : .0001

v

FAC

Safety and Security

Employee level core course :
Executive Monthly (Engineer)

EE-1 EJE-2

From list

Dally
DG-2 OG-3

Executive Monthly (Manage)
2JM-1 G'.'JM-2
2M-3 EIM-4
OM-5 OM-6
OM-7 OM-8
OM-9

I « Back I rSave I I

Save & aass

Monthly (other)
DNM-1 DNM-2
DNM-3 DNM-4
ONM-5

I

Figure A.17. Manage New Course.
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Monthly (Technical)
OT-1 DT-2
OT-3 OT-4
OT-5

Front-end user Level 3: Manage Class

Class ID FFAC0001-001
Course ID FFAC0001
Place Type

!;)

[From List] [New Couse]

Course Title Safety and Security
Internal

External OThalland ()Non Thailand

Place name NS Electronics Bangkok Co., Ltd.

Total

Time of class from

Tota!

2 Day

Employee in class

o Bath

Cost Instructor

To 2005-03-18

Date of class from 2005-03-17

[From List]

oa:oo Hours

20 Persons

Instructor[ 1) E/N 111234

Name Kuncharintr Kaewphittayaphon

lnstructor[2) E/N

Name

I « Back

)

Next Step »

)

Figure A.18. Manage Class.
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Other

08:30

o Bath

To

12:30

Front-end user Level 3: Add Employee
Add employees who have to attend the class by type only 6 digits of employee
number after that Name, Shift, Level, Sup Name and Department automatic appear in
each column.

Course

ID

ifi'.A.COoo1-

Date From !2005--03-17

Course

Title

iSefety and Security

To 12005-03-18
Total
Name !Kuncharintr Kaewphitta),

Time From

Day

fO!!::lo

To

!103419
f104252

@_i::_i<j

j

Save & aose

J

Figure A.19. Add employees
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i12:3o-

Total

!oaoo- Hrs

Front-end user Level 3: Add Evaluation
Add evaluation by click at a small box

Date From [2006:03-17
Instructor E/N jm234- Name [i<-;;-n;;-11;,,;ntrKeew;;hitt;;;:

I «Beck l I

Add Subject

II

Add Score

Figure A.20. Add Evaluations.
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Front-end user Level 3: Add Score
Click to add scores

[

Save & New

JJ

Save & Close

j

Figure A.21. Add Score.
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Front-end user Level 3: Evaluation Score Report

2 Day

Time From
12 Persons

ouo

To

Percentage

1230

.~ < Back to Class History ] [ Send

Figure A.22. Evaluation Score Report
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Total
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Front-end user Level 3: Class History Report
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2 Day
To 20D5--03· 13
Total
Name K:Jncheuintr Kaev;,pbitta;v

Time From

To

0830

Total

12.30

oe.oo Hrs

1
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Figure A.23. Class History Report.
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APPENDIXB
DATABASE DESIGN

Table B.1. Employee Record.
EMPCARD
ColumnName

DataType

PrimaryKey NotNull Flags Default Value

EN

VARCHAR(6)

PK

NAME

VARCHAR(60)

SUPNAME

VARCHAR(60)

SUPCODE

VARCHAR(S)

DEPT

VARCHAR(SO)

EM PG RP

VARCHAR(S)

EMPTYPE

VARCHAR(S)

Comment

AutoInc
AI

NN

IndexName

IndexType

Columns

PRIMARY

PRIMARY

EN

SUPERVISOR
ColumnName

DataType

PrimaryKey NotNull Flags Default Value

MGRCODEl

CHAR(3)

PK

EN

VARCHAR(6)

Comment

AutoInc

NN
AI

NN

IndexName

IndexType

Columns

PRIMARY

PRIMARY

MGRCODEl

TA_USERS
ColumnName

DataType

PrimaryKey NotNull Flags Default Value

USER_ID

VARCHAR(6)

PK

PASSWORD_2

VARCHAR(8)

STATUS_2

CHAR(l)

EMAIL

VARCHAR(30)

Comment

Autoinc
AI

NN

IndexName

IndexType

Columns

PRIMARY

PRIMARY

USER_ID

WEBAPP_ADMIN
ColumnName

DataType

PrimaryKey NotNull Flags Default Value

EN

VARCHAR(6)

PK

WEB_NAME

CHAR(2)

WEB_COM

VARCHAR(lOO)

Comment

NN

Autoinc
AI

IndexName

IndexType

Columns

PRIMARY

PRIMARY

EN
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Table B.2. Training Course Record.

TRA_COURSE_TBL
ColumnName

DataType

PrimaryKey NotNull Flags Default Value

CO_ID

VARCHAR(S)

PK

co_mLE

VARCHAR(lOO)

Comment

NN

Auioinc
AI

IndexName

IndexType

Columns

PRIMARY

PRIMARY

CO_ID

TRA_ECLASS_TBL
PrimaryKey NotNull Flags Default
Value

ColumnName

DataType

ECL_ID

VARCHAR(6) PK

NN

TRA_EVALUATION_TBL_EV_ID VARCHAR( 4)

NN

TRA_CLASS_TBL_CL_ID

VARCHAR(12)

NN

CL_ID

VARCHAR(12)

EV_ID

VARCHAR(4)

EV_SCORE

INT(ll)

DATE_CREATED

DATmME

IndexName

Comment

Inde:xType

Autoinc
AI

Columns

PRIMARY

PRIMARY

ECL_ID

TRA_ECLASS_TBL_FKindexl

Index

TRA_CLASS_TBL_CL_ID

TRA_ECLASS_TBL_FKindex2

Index

TRA_EVALUATION_TBL_EV_ID

TRA_EVALUATlON_TBL
ColumnName

DataType

PrimaryKey NotNull Flags Default Value

EV_ID

VARCHAR(4)

PK

EV_SUBJECT

VARCHAR(lOO)

Comment

NN

Autoinc
AI

IndexName

IndexType

Columns

PRIMARY

PRIMARY

EV_ID

TRA_FCOURSE_TBL
PrimaryKey NotNull Flags Default
Value

ColumnName

DataType

FCO_ID

VARCHAR(S) PK

NN

TRA_COURSE_TBL_CO_ID VARCHAR(8)
CO_ID

VARCHAR(S)

FCO_ETYPE

VARCHAR(6)

IndexName

Comment

AutoInc
AI

NN

IndexType

Columns

PRIMARY

PRIMARY

FCO_ID

TRA_FCOURSE_TBL_FKindexl

Index

TRA_COURSE_TBL_CO_ID

TRA_NCOURSE_TBL
ColumnName

DataType

NCO_NAME

CHAR(3)

PrimaryKey NotNull Flags Default Value

Comment

NN

AutoInc
AI

TRA_PLACE_TBL
ColumnName

DataType

PrimaryKey NotNull Flags Default Value

PL_ID

VARCHAR(6)

PK

PL_TYPE

CHAR(3)

PL_NAME

VARCHAR(lOO)

PL_INCOST

INT(ll)

PL_OTCOST

INT(ll)

Comment

NN

Autoinc
AI

IndexName

IndexType

Columns

PRIMARY

PRIMARY

PL_ID
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Table B.2. Training Course Record (Continued).
TRA_SCLASS_TBL
PrimaryKey NotNull Flags ~efault
Value

ColumnName

DataType

SCL_ID

VARCHAR(lO) PK

NN

VARCHAR(12)

SCL_STU_EN

VARCHAR(6)

Auto Inc
AI

NN

TRA_CLASS_TBL_CL_ID VARCHAR(12)
CL_ID

Comment

Columns

IndexName

IndexType

PRIMARY

PRIMARY

SCL_ID

TRA_SCLASS_TBL_FKindexl

Index

TRA_CLASS_TBL_CL_ID

TRA_TEACH_TBL
ColumnName

DataType

TE_ID

VARCHAR(S) PK

PrimaryKey NotNull Flags Default Value Comment
NN

TRA_CLASS_TBL_CL_ID VARCHAR(12)
CL_ID

AutoInc
AI

NN

VARCHAR(l2)

TE_EN

VARCHAR(6)

TE_NAME

VARCHAR(25)

IndexName

IndexType

Columns

PRIMARY

PRIMARY

TE_ID

TRA_TEACH_TBL_FKindexl

Index

TRA_CLASS_TBL_CL_ID

TRA_TRAINGOAL_TBL
ColumnName

DataType

PrimaryKey . NotNull Flags Default Value

EMPTYPE

VARCHAR(S)

PK

Ql_GOAL

INT(S)

Q2_GOAL

INT(S)

Q3_GOAL

INT(S)

Q4_GOAL

INT{S)

EMPCAT

VARCHAR(S)

Comment

NN

Autolnc
AI

IndexName

IndexType

Columns

PRIMARY

PRIMARY

EMPTYPE
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