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ABSTRACT 

 In this thematic paper, the improvement of True TV online services is 

focused on. There are more than 100 channels from Truelife, True vision, and H TV 

services. The broadcast signals of these services come from two stations – Tipco 

Tower and True Tower 2 Phatthanakan.  Conventionally, the channel lineup file, 

which is in MS Excel format, is used to store and update information for each channel, 

such as encoder type, channel number, and channel name. The channel lineup file is 

shared among users in Google Drive. However, the major problem is the data 

duplication that makes the number of actual available channels unknown.  

 To tackle such a problem, a broadcast management system is introduced so 

that the duplication is resolved, and the capacity is fully used.  

 It is expected that after the BM system is employed, the time dedicated to 

checking data for channel addition can be reduced, eight channels can be added, and 

the cost of purchasing eight additional sets of devices can be cut. 
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บทคัดยอ 
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CHAPTER I 

INTRODUCTION 

 

 

 Currently, streaming TV is internet media gaining higher popularity as a 

result of the growing number of wireless-device users each year and increased demand 

for watching free TV channels, digital TV channels, and channels neighboring 

countries via wireless devices. Streaming TV widely meets users’ needs; users do not 

need sophisticated equipment to expose themselves to streaming TV. They can watch 

TV anywhere and anytime if they have a smart phone connected to the Internet. 

Realizing the growing use, True Corp has invested in the addition of channels to deal 

with the increasing number of users in the future. 

 True Corp has provided two stations to transmit streaming signals – Tipco 

Tower and True Tower 2 Phatthanakan. To allow both stations to share streaming 

signals, there must be a use-friendly system that allows them to share the same data 

without errors or duplication.  

 

 

1.1. Problem Statement 

 The live streaming TV-online service from TRUE is available via the three 

channels:  

 - TRUELIFE (http://tv.truelife.com/live/listall) 

 - TV ANYWHERE (Mobile application) 

 - H TV APPLICATION (Mobile application)  

 The received signals of these services come from the same sources. 

Conventionally, the channel lineup file, which is in MS Excel format, is used to store 

and update information of each channel such as encoder type, channel number, and 

channel name. The channel lineup file is shared among users in Google drive, as 

shown in Figure 1. However, some problems have been found, which are as follows:  
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 1. Channel Lineup database was not designed to support the integration of  

TrueLife, TV anywhere and HTV.  

 2. The same TV Channel may be redundantly tuned via several encoders. 

 3. Transmission bandwidth is not efficiently used because of some 

duplicated channels.  

 4. TV Channels cannot be updated because existing channel lineup 

database is not properly designed for this function.  

 5. Channel Lineup database is not correctly updated.   

 

 

Figure 1.1 Business processes of the current Broadcast management system 

  

 Therefore, the broadcast management (BM) for TV-Online system has 

been proposed as a method of managing channel lineup for the following purposes: to 

prevent duplicated tuning for the same TV channel; to allow transcoders provide 

streaming with the full capacity of bandwidth for concurrent connections; and to allow 

the Operator to answer the Manager’s queries responsively when TV channel addition 

is needed, as illustrated in Figure 2. 
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Figure 1.2 Business processes of the expected Broadcast management system 

 

 

1.2 Objectives  

 The objectives of this research are:  

 1. To accurately calculate the number of added TV channels. 

 2. To effectively utilize transmission bandwidth from True Tower 2 to 

Muangthong.  

 3. To easily manage TV channels lineup.  

 4. To properly invest for the hardware when needed for channel addition.  

 

 

1.3 Scope of Work 

 The scope of this work includes:  

 1. Investigate and identify problems of duplicated data in the operation 

process.  

 2. Collect requirements from the operator.  

 3. Design database for the BM system.  

 4. Develop the BM system. 

 5. Test the BM system. 
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 6. Launch the BM software. 

 7. Assessing the impacts of the BM system on the EA framework based on 

the following KPIs: 

 - Time reduction in channel update. 

 - Increase in additional TV channels after launching the BM system 

 - Reduction in equipment costs after launching the BM system.  

 

 

1.4 Work Plan  

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Preliminary Design 
1. Identify problems and collect requirements from the 
operator.

2. Analyze the data of encoder, transcoder in excel file be 
stored by the operator.
3. Conduct an analysis to explore solutions 
to problems and supporting technology.

Production
4. Present a work plan with the operation and business 
teams. 
5. System Design
6. Development and Testing
7. Documentation software
8. Launch software
9. Measuring for result of research.

Summary
10. Write the thematic paper.
11. Edit the thematic paper based on suggestions made by 
the advisors.

12. Format and bind the thematic paper.

2015
Activities JAN FEB MAR APR MAY

 

 

 

1.5 Major Contributions 

 1. The system can reduce equipment costs by 8 channels after launching 

the BM system. 
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 2. The system can reduce data-checking workload by approximately 8 

hours per month, which saves around 14,000 baht per year.  

 3. The system can support 8 channels increase in TV channels after 

launching the BM system. 

 

 

1.6 Chapter Outline 

 Chapter II Enterprise Architecture Analysis 

 The chapter discusses the analysis of the broadcast management (BM) 

system for online TV using the EA framework, which comprises As-Is, To-Be and 

Gap of four architectures, as follows:   

 1. Business Architecture 

 2. Information Architecture 

 3. Application Architecture 

 4. Technology Architecture  

 Chapter III Literature Review      

 This chapter discusses the comparison between the existing data 

management systems, e.g. the CMS and the broadcast management (BM) system for 

online TV.  

 Chapter IV Materials and methods 

 This chapter discusses the tools, which are hardware and software, as well 

as model technologies used for the development of the broadcast management (BM) 

system for online TV.  

 Chapter V Results and Discussions 

 This chapter discusses the results and analytical thinking related to the 

benefits of the broadcast management (BM) system for online TV, based on KPIs. 

 Chapter VI Conclusion and Future Work 

 This chapter presents problems and results from the use the broadcast 

management (BM) system for online TV to solve problems and solving potential 

problems and future work that can help develop a system to support the growth of 

data. 
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CHAPTER II 

ENTERPRISE ARCHITECTURE ANALYSIS 

 

 

Enterprise architecture analysis is analysis of, and planning for, strategies 

for business, information, applications, and technology, in which the organizational 

vision and goals serve as the key elements of the analysis to yield benefits to the 

organization, in terms of money, time and efficiency of the business. The principles of 

enterprise architecture analysis have been applied in broadcast management (BM) for 

online TV in order to evaluate the potential gaps in four types of architecture, which 

include:  

1. Business architecture 

2. Information architecture 

3. Application architecture 

4. Technology architecture 

The details are presented in Section 2.2. 

 

 

2.1 Organization/Enterprise Background  

As Thailand’s leader of convergence lifestyles, True Corporation Plc 

provides an incomparable range of integrated communications services and solutions. 

Its services and solutions include TrueMove, TrueOnline, and 

TrueVisions.  TrueMove is the country’s third largest mobile provider, and its largest 

business by subscriber numbers and revenue. As for TrueOnline, it is the country’s 

largest broadband and dial-up Internet provider and the largest fixed-line phone 

operator in Bangkok. TrueVisions is the sole nationwide paid-TV company. 

The other two major parts of its business include TrueMoney and 

TrueLife. TrueMoney offers e-commerce services. TrueLife renders digital content 

across the Group and includes the chain of True Coffee shops.  
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As one of the strongest and most recognizable brands in Thailand, True is 

supported by the Charoen Pokphand Group (CP), Asia’s largest agro-conglomerate. 

As of 18 March 2009, the CP Group has a shareholding representing 58.2 percent of 

the total registered and paid-up capital of 77,757 million baht. 

At the end of 2009, True Group’s annual turnover equated to 63 billion 

baht (including interconnection charges), and its infrastructure investments were equal 

200 billion baht. It hired 14,641 permanent staff members. 

 

2.1.1 Vision & brand values 

Its vision is to become the only ‘true’ convergence play, fulfilling people’s 

lives through innovative convergence platform and devices, so people and businesses 

can share and give ‘values’ and ‘togetherness’ , which are the true value of life. 

Its main mission is to be a company that is equipped with infrastructure 

that links families, people, businesses, economy and societies, which will lead to 

sustainable value. Also, its mission is to become an organization that is conscious of 

opportunities and is committed to giving something in return to Thai society, world 

society, customers, partners, shareholders, stakeholders, the management, and 

employees. It believes that the true value of life is ‘togetherness‘ with true happiness 

and freedom on the basis of sharing to achieve love, good living, and knowledge that 

leads to sustainable growth of individuals, families and society as a whole. 

 

2.1.2 Mission 2014-2019   

The missions that True Group will implement from 2014 to 2019, which 

will lead it to truly become no. 1 in a sustainable way are:   

1. Pushing 90% of Thais to access information through both 

wire and wireless high-speed networks within 5 years. 

2. Mobilizing its existing capacity to implement its plans in 

Thailand, becoming a regional player, and investing in foreign countries, especially in 

ASEAN countries. 

3. Expanding its digital platforms globally and reaching 10% 

of the world population within 5 years.  
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4. Becoming a national, regional and global highest-quality 

service provider because the success of business relies on quality. 

5. Being committed to provide investors, shareholders and co-

investors with returns on investment in True Group within the next 5 years. 

6. Becoming one of 10 organizations that conducts business 

with social responsibility at the Asian level, based on the belief that "the whole 

society’s goodness is followed by the company’s or organization’s goodness." 

 

  

2.2 Enterprise Architecture analysis 

As a well-defined practice for conducting enterprise analysis, design, 

planning, and implementation, enterprise architecture (EA) always uses a holistic 

approach to achieve the successful development and implementation of strategies. 

Enterprise architecture applies architecture principles and practices to lead 

aorganizations via the business, information, process, and technology changes that are 

needed for strategy execution. These practices use many aspects of an enterprise to 

identify, motivate, and get the changes (as shown in Figure 2.1), which consists of:   

1. Business architecture (BA) is the bridge between the enterprise business 

model and enterprise strategy and the business functionality of the enterprise. 

2.  Information architecture (IA) comprises models, policies, rules or 

standards that control which data is collected and how it is stored, arranged, integrated, 

and put to use in data systems and in organizations. 

3.  Application architecture (AA) describes the structure and behavior of 

applications used in a business, which is focused on how they interact with each other 

and with users. AA is focused on the data used and generated by applications instead 

of their internal structure. In general, in application portfolio management, the 

applications are mapped to business functions and to application.  

4.  Technology architecture (TA) focuses on the organization’s 

infrastructure; it includes both software and hardware technology on application 

architecture.  
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Figure 2.1 Enterprise Architecture model 

 

 

2.3 Business architecture analysis   

Business architecture analysis deals with analysis of the business structure 

and process to identify which strategies should be improved in line with the 

organizational vision and goals.   

As its vision is to become the only ‘true’ convergence play, fulfilling 

people’s lives through innovative convergence platform and devices, so people and 

businesses can share and give ‘values’ and ‘togetherness’ , which are the true value of 

life, providing online TV service is building the capacity of devices that can be used 

for viewing online TV. Handling on-air data is essential for online TV service 

provision.  

The unit that takes charge of the system development and maintenance is 

TrueLife, which is under True Digital Plus, Truecorp’s subsidiary.  

Rendering digital content and access to mobile and online digital 

communities, TrueLife serves as a digital convergence and communicator platform for 
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consumer-to-consumer, business-to-consumer and business-to-business transactions. 

All its services are as follows:  

1. Online portal 

- Truelife.com renders an online community and communicator platform, 

which allows users’ interaction, communication and sharing. 

- Its main content categories include TV, movies, music, and sport. 

2. Online games 

- True Group provides several leading online games for Thailand, which 

include Special Force, Lineage II, Guild Wars and Point Blank. 

3. TrueLife shops 

- TrueLife shops provide a full range of True products and services, which 

include True Coffee, True Music, and True Broadband. 

4. TrueLife Plus 

- TrueLife Plus represents True products and services, which give 

customers greater value via packages that are suitable for their lifestyle. 

5. Online shopping 

- www.weloveshopping.com, which is TrueLife’s online shopping service, 

has over 150,000 online shops, where more than 2 million items are available. 

The team responsible for online portal will develop and maintain Online 

TV so that it can serve several media, including web portal, mobile application, and 

future products, such as Internet TV. 

The web portal organization’s major systems are as follows: 

• Business Team, which selects channels and requests the Operation Team 

to increase or decrease channels and requests a summary of the remaining number of 

channels that can be added.  

• Operation Team, which checks the channels that Business Team would 

like to add. Using data recorded in Microsoft Excel, Operation Team has to identify if:  

- the desired channels are already on air;  

- the remaining bandwidth is sufficient for the service; and 

- the broadcast devices are sufficient. These are presented in Figure 2.2:  
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Figure 2.2 Baseline Business Process Flow 

  

 Baseline of business 

 For channel addition, Microsoft Excel is used for recording data of the 

encoder serial numbers and the transcoder server to identify which channels have been 

tuned in the system and for recording other relevant data.  

 1. Sharing data via Google Drive. 

 2. Changing data by many staffs. 

 3. The management wants to know the number of channels that can be 

added, which is revealed by means of calculation by staff each time.    

 Problems of existing business process flow 

 1. The same channels are tuned via various encoders.  

 2. It is impossible to identify in which services each channel is displayed. 

 3. Channels cannot be added immediately as a result of repeated and non-

updated data. 

 4. The fact that the same channels are tuned via various encoders results in 

the insufficiency of encoders, so there is need to purchase more encoders and IRD 

(receivers). 

 Target Business Process Flow  

 1. Using the BM system for online TV to manage data about all channels 

in the system, as presented in Figure 2.3. 
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 2. Using the BM system for online TV to broadcast programs and calculate 

the remaining number of channels instead of calculation by humans.  

 3. In the target business process, the benefits from the BM system for 

online TV are as follows: 

 - Solving the program of tuning the same channel via the different 

encoders, which helps increase the number of channels.  

 - Assisting the operator in accurately checking the image signals for 

problem-solving. 

 - Serving added channels immediately due to non-repeated and updated 

data.  

 - Calculating the number of channels that can be added accurately. 

 

Figure 2.3 Target Business Process Flow 

 

 Gap Analysis of Business Architecture  

Table 2.1 Gap Analysis of Business Architecture 

Baseline Target Gap Reason 

Work relating to data about 

on-air channels and devices 

via Microsoft Excel. 

Using the BM system for 

online TV via Internet 

browsers. 

Update To receive real-

time and 

accurate data.   
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2.4 Information/Data Architecture Analysis 

This part presents information/data used in the BM system today and 

shows what modifications should be made to reduce and solve the problem of 

duplicated work of information/data.  

 Baseline information/data process 

 1. Business Team requests Operation Team to adjust channels to 

broadcast. 

 2. Operation Team, composed of Tayan Team and Tipco Team, uses 

information/data from shared Excel files to manage programs and broadcast devices. 

Figure 2.4 shows existing data management. 

 3. Business Team requests the information on the number of channels that 

can be added. 

 4. Operation Team would like to inform Business Team of the total 

number of channels aired in three services – H TV, Truevision Anywhere, and 

Truelife web portal.  
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Figure 2.4 Handling of Currently On-air Channels  

 

 Problems of existing data 

 1. Non-integrated working on the shared Excel files makes it impossible to 

know which Operation Team, between Tayan Team and Tipco Team, has modified the 

data.  

 2. There is a problem about handling channels with duplication.  

 3. Figure 2.4 shows the complexity of data management. For example, if 

we want to inactivate any channels, we have to switch from Online to Offline 

identified in the red font and cross some data in some columns as agreed.  

 Target information/data process 

 1. Reducing data duplication using the BM system for online TV. 
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 2. Specifying clearly which applications are used for broadcasting in each 

channel.  

 3. Providing a data access system in which the name of the last person who 

made modification to the data and the latest modification time are shown. 

 

 Gap Analysis of Information/Data Architecture  

 

Table 2.2 Gap Analysis of Information/Data Architecture 

Baseline Target Gap Reason 

Data stored in Excel. - Eliminate To export data 

from Excel to 

the database. 

- Collecting data in the 

database (RDBMS) 

New To export data 

from Excel to 

the database. 

Providing a summary of 

the remaining number of 

channels that can be 

broadcast to Business 

Team through Microsoft 

Excel calculation. 

- Eliminate Real-time data 

do not need the 

summary from 

Operation Team. 

- Reporting the remaining 

number of channels using 

the BM system for online 

TV.  

New To use it through 

Internet 

browsers. 

 

 

2.5 Application Architecture Analysis 

 Baseline application process 

 1. Currently, both Tayan Team and Tipco Team are using Microsoft Office 

Excel to manage data for broadcast.  
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 2. The work must be accessed via Google Drive shared by Tayan Team 

and Tipco Team. 

 3. When Business Team requests the report, Operation Team will send 

them Excel files via email. 

 

 Problems of existing application 

 1. As Excel is a desktop application, when there is a need to change data in 

Excel files, the files have to be shared in the cloud system, which is Google Drive. 

Bigger files require more upload time. Despite small data to change, file downloading 

and uploading still take a long time. 

 2. Although Google provides Google Doc, it has some problems. For 

example, the format of data in Google Doc always changes from the original one. To 

see data in a right format, it is needed to download the data to work on it. 

 3. After receiving Business Team’s request for any report, Operation Team 

has to attach the file report to an email and send the email to Business Team, which 

causes delay. 

 4. Opening files to see Excel data via Google Drive is very difficult; it 

does not allow sorting or filtering data or seeing data in hidden cells. 

 

 Target application process 

 1. This deals with development of the BM system via an Internet browser 

instead of Microsoft Excel shared on Google Drive, which can solve users’ 

downloading and uploading problems or users’ lack of skills in using Excel. The 

system is designed to be user-friendly, as shown in Figure 2.5, in which inactivation 

can be done via a single click by ticking off the checkbox in the logo.  

 2. The reports can be seen real time by Business Team, as the BM system 

provides real-time reports. 
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Figure 2.5 Handling Channels with Local Displays 

 

 Gap Analysis of Application Architecture 

 

Table 2.3 Gap Analysis of Application Architecture 

Baseline Target Gap Reason 

Microsoft Excel BM System New To develop a system 

to manage on-air data 

Sharing data using 

Google Drive 

BM System New To use the BM 

system, which does 

not need file 

uploading. 

Sending report files 

by attaching them to 

an email 

Report function on the BM 

system 

New To offer real-time 

reporting, which 

allows Business 

Team to access the 

BM system right 

away. 
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2.6 Technology Architecture Analysis 

This part is dedicated to the adoption of technology architecture to support 

application architecture. 

 Baseline Technology proccess 

 1. Data is managed via Microsoft Office Excel, which is a desktop 

application operated via a personal computer.  

 2. Sharing Excel files via Google Drive relies on the Internet. 

 3. Sending a report to Business Team has to be done via email.  

 Problems of existing Technology 

 1. To manage data via Office Excel, users have to install the program in 

their computer. This is not convenient for users who do not have this program. 

 2. Uploading Excel files to share via Google Drive takes a long time. Also, 

uploading a file to the cloud system by many users simultaneously will result in data 

non-integrity. 

 3. Report sending has to be done via email, which takes a long time. 

 Target Technology process 

 1. The DB server is used for storing data; it is freeware that handles data 

via MySQL, as shown in Figure 2.6  

 2. Using the web server (Internet information services) to store BM files to 

serve users via the Internet.  

 3. Report sending has to be done via email, which takes a long time.  
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Figure 2.6 MySQL Managing On-air Data  

 

 Gap Analysis of Technology Architecture  

The technology of web application facilitates and optimizes work on 

different types of data, including centralized data. Also, it can be accessed via different 

media, e.g. mobiles and desktop, if they are connected to the Internet.  
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Table 2.4 Gap Analysis of Technology Architecture 

Baseline Target Gap Reason 

Client computer Client computer - To use BM via 

Internet browsers  

Google Drive Web server (IIS) NEW To create the BM 

system for online 

TV 

Microsoft Excel Database server 

(MySQL) 

NEW To input data into 

the database 

(RDBMS)  

Email system - - To stop using the 

email system 

because reports no 

longer need to be 

sent via email. 
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CHAPTER III 

LITERATURE REVIEW 

 

 

Broadcasting on-line TV needs systematic data management as it involves 

many parties, which utilize shared data. A lack of data tuning from each party will 

result in duplicated data. For example, Voice TV at the Tipco Building is broadcasted 

in Truevision Anywhere. At the Tayan Building, the same channel is tuned for H TV 

and TrueLife Portal, as shown in Figure 3.1. Actually, the three services – Truevision 

Anywhere, HTV, and Truelife Portal can share the same streaming source. Using 

different streaming sources causes unnecessary expenditures on broadcast devices. 

Thus, there is a need to use the shared data appropriately without storing duplicated 

data in order to achieve efficient use of data, devices, and channels.  

Broadcasting data involves a huge amount of data on broadcast devices in 

order to support more than 100 TV channels. The data is stored in Microsoft Excel, so 

many errors arise as a result of data duplication and miscalculation. This research aims 

to compare three data management systems, namely Data Grid, the interface of which 

is similar to online Excel; the content management system (CMS); and the broadcast 

management system for online TV (the BM system for online TV). 

 

 

3.1 Data Grid 

Data Grid or Grid is the most desirable way to display data in the list 

format, and there is a large quantity of jQuery Grid plugins available with many 

features. 

jQuery is a JavaScript library that is quick, small, and full of features. It 

helps to make HTML document traversal and manipulation, event handling, 

animation, AJAX and so on less sophisticated as a result of its user-friendly API that 

works across a very large number of browsers. Due to its versatility and extensibility, 

jQuery has proposed a new way of writing JavaScript. 
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3.1.1 SlickGrid 

As a JavaScript grid/spreadsheet component, SlickGrid is an advanced 

component and is a little bit more complex to learn and configure. However, if its full 

potential is realized, it has great effects. Its user interface is as shown in Figure 3.1. 

 

 

Figure 3.1 User Interface of SlickGrid 

 

3.1.2 jQGrid 

jqGrid for ASP.NET is a server-side component that is built on top of the 

most popular jQuery plugin, which is jqGrid. In addition to blazing speed, its features 

include minimum view state and minimum HTML. Also, it comes with themerollar 

support. Figure 3.2 shows its user interface. 
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Figure 3.2 User Interface of jQGrid 

 

3.1.3 DataTables 

As a plug-in for the jQuery Javascript library, DataTables is a tool that is 

very flexible, based on the foundations of progressive enhancement, which will add 

advanced interaction controls to any HTML tables. Some of its features include 

variable length pagination, on-the-fly filtering, smart handling of column widths, 

multi-column sorting, display data from almost any data source, etc. Its user interface 

is illustrated in Figure 3.3. 
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Figure 3.3 User Interface of DataTables 

 

3.1.4 FlexiGrid 

Despite being lightweight, FlexiGrid is a rich data grid containing 

resizable columns and a scrolling data to match the headers. Also, it has the ability to 

connect to an xml based data source by means of AJAX to load the content. Some of 

its features include resizable columns, resizable height and width, sortable column 

headers, cool theme, ability to connect to an AJAX data source (XML and JSON), 

paging, and so on. Its user interface is illustrated in 3.4. 

 

 

Figure 3.4 User Interface of FlexiGrid 
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3.1.5 jTable 

jTable is a jQuery plugin that can create AJAX based CRUD tables 

without a need to code HTML or Javascript.  It can automatically create HTML tables, 

load records from a server using AJAX, support server side paging using AJAX, 

support master/child tables, resize columns, show/hide columns, can be localized, and 

so on. Its user interface is shown in Figure 3.5. 

 

 

Figure 3.5 User Interface of jTable 

 

3.1.6 ParamQuery Grid 

ParamQuery grid is an open source jQuery grid plugin for displaying and 

manipulating tabular data in rich AJAX applications. Containing ideas of MS Excel 

and Google spreadsheet, it can deal with almost all problems. Its user interface is 

presented in Figure 3.6. 
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Figure 3.6 User Interface of ParamQuery Grid 

 

3.1.7 jQWidget -> jqxGrid 

The Grid is a jQuery widget that displays tabular data. It provides a lot of 

support for interacting with data, including paging, grouping, sorting, filtering and 

editing.  Figure 3.7 shows its user interface. 
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Figure 3.7 User Interface of jQWidget -> jqxGrid 

 

3.1.8 jui DataGrid 

jui_datagrid is an AJAX-enabled jQuery plugin, which is used for 

manipulating database data in the tabular format. Its features include fully 

customizable, simple yet powerful API, jQuery themes compatible, and localization 

support. With its modular design, it uses a jui_pagination plugin for paging and 

jui_filter_rules plugin for searching. Its user interface is shown in Figure 3.8. 

 

 

Figure 3.8 User Interface of jui DataGrid 
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3.1.9 Ingrid 

Ingrid is a jQuery component that is not easily noticed; it adds datagrid 

behaviors (column resizing, paging, sorting, row and column styling, and so on) to 

tables. Its user interface is shown in Figure 3.9. 

 

Figure 3.9 User interface of Ingrid 

 

3.1.10 Open JS Grid 

Equipped with a MySQL class, JS Grid can perform database work. Its 

user interface is presented in 3.10. 

 

 

Figure 3.10 User Interface of Open JS Grid 
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3.2 Content Management System (CMS) 

The content management system (CMS) comes with the function of 

managing contents on the website via "Admin," which is created by Webmaster. CMS 

facilitates editing texts, contents, banners or other parts without a need to open the 

files of the website to edit texts and upload them to the server. Figure 3.11 shows 

CMS’ main abilities.  

 

 

Figure 3.11 CMS’s Major Abilities  

 

 As a computer program, it contains two features, as follows: 

 1. It has the Admin system that handles different parts of the website.   

 2. Files of the website do not need to be edited. 
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 There is a lot of CMS software to serve different purposes, such as: 

 - CMS for blogs – Wordpress, Drupal. 

 - CMS for web boards – SMF, phpBB. 

 - CMS for e-Learning – Moodle, Sakai. 

 - CMS for e-Commerce – Magento, VirtueMart, osCommerce, PhpShop 

 

 3.2.1 Major CMS Software 

 The diagram shows the first four popular CMS software – Wordpress, 

Joomla, Drupal and Plone, as illustrated in Figure 3.12. The following are its 

advantages and disadvantages, which come from the research paper prepared by 

http://idealware.org, issued in March 2009. 

 

 

Figure 3.12 CMS’ Advantages and Disadvantages 
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 3.2.2 Advantages of the CMS  

 1. Users need no knowledge about website development. 

 2. It saves time and money for website development. 

 3. It is easy to manage, and it comes with all supporting systems. 

 4. It allows added management systems, e.g. the gallery system.  

 5. It can adjust the website theme by downloading themes provided by the 

CMS.  

 3.2.3 Disadvantages of the CMS   

 1. To design the web theme, users need to possess extraordinary expertise 

as it involves several systems, which is very complicated. 

 2. Users need to study the developed CMS, such as, where to insert texts 

and images, which is difficult at first. 

 3. Setting up the CMS in the web server for the first time is complicated. 

However, there are many web servers that offer free CMS setting up service. Overall, 

CMS is a preferable system.  

 

 3.2.4 Application of the CMS  

 The CMS can be applied in many tasks, for example:    

  Creating websites of educational institutions, entertainment business, 

newspapers, finance, banking, stocks and investment, real estate, human resources, 

auction, tourist attractions, and customer service.  

 1. Tasks of government agencies, such as news, public relations, and 

presentations.  

 2. Creating personal websites or websites of clubs, associations, and 

federations, by means of job division, which results in harmony and teamwork spirit. 

 3. Creating websites for SMEs, especially for OTOP, which have gained 

high popularity.   

 4. Replacing licensed software to save money and time and facilitate 

development.  

 5. Creating Intranet web sites. 

 

 



Nongnuch  Sripattanathadakul                                                                                Literature Review / 32 

3.3 Broadcast Management (BM) for Online TV  

BM system is in-house software developed by software developers from 

Truelife Team. It is a web application developed using PHP connected to the MySQL 

database, which aims to manage data for broadcast, broadcast devices, and report on 

the remaining channels, bandwidth and broadcast devices. Its advantages are as 

follows:  

1. Can handle data on broadcast devices, as shown in Figure 3.13. 

2. Can issue reports as needed by Teams.   

3. Can calculate the number of channels that can be added. 

4. Can prevent data duplication. 

5. Is easy to access as it is a web application. 

6. Shows logins/which users have changed the data. 

 

 

Figure 3.13 Handling of On-air Data 

 

 

3.4 Comparison between Solutions  

The BM system for online TV can be customized to channels or devices. 

As for Data Grid, despite being an easy tool with various user interfaces to choose 

from, it requires high customization for displaying, especially preparing a summary of 

the remaining number of channels. As for the CMS, its disadvantages are as follows:  

1. Setting up the CMS needs extraordinary expertise as it is complicated. 

2. Users need to study the developed CMS, for example, where to insert 

texts. 

3. It is difficult or impossible to do editing as this software does not 

perform calculation. 



Fac. of Grad. Studies, Mahidol Univ.  M.Eng.(Enterprise Architecture) / 33 

In conclusion, the BM system for online TV saves time for system 

development compared with the CMS or Data Grid, which take longer time for 

customization and installation. The BM system meets Operation Team’s needs and can 

issue real-time reports. Both Tayan Team and Tipco Team use web applications 

connecting to the same database. 
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CHAPTER IV 

MATERIALS AND METHODOLOGY 

 

 

 The unit that takes charge of broadcasting needs to gain accurate 

information about programs to broadcast and broadcast devices. The head-ends at 

Tayan Building and Tipco Building have to rely on the same data, and data duplication 

has resulted in unnecessary costs of additional devices for channel addition. Thus, the 

broadcast management (BM) system for online TV was developed to tackle this 

problem.  

This chapter presents tools for developing the BM system and 

methodologies that were applied to develop BM software to resolve the problem of 

data duplication from operations by both teams at Tayan and Tipco building. 

 

 

4.1 Materials 

 The BM system deals with the development of web application, which 

consists of hardware and software. Its main comonents, as shown in Figure 4.1, are as 

follows:  

 

 4.1.1 Web Server   

 A web server is an information technology that processes requests through 

hypertext transfer protocol (HTTP), which is the basic network protocol that is used 

for distributing information on the World Wide Web. This term refers to the entire 

computer system or the software that accepts and supervises the HTTP requests, as 

shown in Figure 4.1. 

The BM system chooses the internet information server, which is the 

internet information services (IIS) from Microsoft, whose advantages are as follows:   

1. Secure the server by diminishing the attack surface area – 

Decreasing surface area is one of the best ways to secure a server system. With IIS, 



Fac. of Grad. Studies, Mahidol Univ.  M.Eng.(Enterprise Architecture) / 35 

individuals can remove all unused server features, and this can achieve the minimum 

surface area possible while maintaining the functionality of their application. 

2. Optimize performance and reduce memory footprint – If 

individuals remove unused server features, they can reduce the amount of memory that 

the server uses and optimize performance by decreasing the amount of feature code 

that executes on every request to their application. 

3. Build custom/specialized servers – By selecting a particular 

set of server features, individuals can create custom servers that are optimized for 

performing a specific function within their application topology, such as edge caching 

or load balancing. They can add custom features to extend or replace any existing 

functionality by means of their own or third party server components that are built on 

the new extensibility APIs. The componentized architecture gives long-term benefits 

to the IIS community. That is, it helps the development of new server features as they 

are needed both inside Microsoft and among third-party developers.  

 

Figure 4.1 Web server and Database server Architecture 

 

 4.1.2 Database Server  

 A database server is a dedicated server that gives database services to other 

computer programs or computers, as defined by the client-server model. This term can 

refer to a computer used for running the program. Database management systems 

usually provide database server functionality, and some database management systems 
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(DBMSs), such as MySQL rely only on the client-server model for database access, as 

presented in 4.1.  

 The server is accessed either via a “front end” that runs on the user’s 

computer, which displays requested data, or the “back end” running  on the server and 

handles tasks, for example, data analysis and storage. 

 In a master-slave model, database master servers are centralized and the 

primary locations of data. Database slave servers are synchronized backups of the 

master acting as proxies. 

 Most of the database servers work with the base of Query language. 

Understanding its query language, each database converts it to server readable form 

and executes it to retrieve the results. 

 Some proprietary database servers include Oracle, DB2, Informix, and 

Microsoft SQL Server; examples of GNU General Public Licence database servers 

include Ingres and MySQL. All servers use their own query logic and structure. The 

SQL query language is almost the same in all relational database servers. DB-Engines 

lists over 200 DBMSs in its ranking.   

 The BM system selects MySQL for system development, because MySQL 

is RDBMS, which is a relational database management system, RDBMS is a program 

that allows creating, updating, and administering a relational database. Most 

commercial RDBMS use relies on the Structured Query Language (SQL) to access the 

database, but SQL was created after the development of the relational model and is not 

necessary for its use. These are the benefits of MySQL 

1. Cost Effective 

MySQL database is an open source system, and any 

individuals can use it as it is under General Public License. This provides developers 

with the opportunity to build MySQL Database. At the same time, individuals can 

make changes to the code and customize the same as per their requirement. With the 

features that are available anyone would like to choose MySQL database. Nonetheless, 

there are some limitations for those who plan to use MySQL database for commercial 

use. This is because they may have to buy standard edition of SQL server for a very 

nominal charge. 

 



Fac. of Grad. Studies, Mahidol Univ.  M.Eng.(Enterprise Architecture) / 37 

2. Cross Platform Operability 

One major reason why MySQL is the most popular form of 

database is its Cross Platform Operability. It can be installed in all major platforms, 

e.g. Linux, Windows and Solaris, and performance is not affected. In addition, its 

application programming interfaces (APIs) makes its integration with C, C++, Perl, 

Java and Python etc. quite easily. 

3. Security 

Databases that are set up on MySQL are extremely secure 

because of the fact that all the passwords that are stored are in encrypted form. 

Therefore, this can restrict unauthorized access to the database.  

MySQL database has only basic advantages. There are plenty, 

and this attracts most large companies to select MySQL databases. However, small 

companies can keep these features as the option of choosing Free MySQL database. 

The cost of maintenance is quite low, so it is a good option for 

small-scale companies. As there is a lot of free MySQL Training, people can learn and 

handle MySQL databases without facing any serious problems. MySQL databases are 

designed for all people and are suitable for all kinds of requirement. 

  

 4.1.3 Web Development 

 Web development deals with the process of developing websites or 

webpages hosted on the Internet or intranet. To create websites, including a blog, 

social network, online video streaming service, e-commerce store, or other types of 

Internet application, it has to be developed by a web developer. 

 The web development process can be divided into three key components, 

which are server-side coding, client-side coding and database technology, as shown in 

4.2.  
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Figure 4.2 Overall functions of Server-side, Client-side and Database technology 

 

  4.1.3.1 Client-Side Coding 

  When an individual is viewing or using a website, he or she is 

called a ‘user’ or a ‘client.’ Accordingly, web applications or computer programs 

executed by a user’s web browser are called client-side scripts. This means the 

program requests any files that it needs to run from the web server, and then runs 

within the client’s web browser. 

  This equips a webpage with unique and alternating content, 

which depends on a user’s input or other variables. Ajax, Flash, JavaScript, jQuery, 

Microsoft Silverlight, HTML5, and CSS3 are among, plugins, popular languages, and 

libraries that are used in client-side scripting. 

  4.1.3.2 Server-Side Coding 

  On the contrary, server-side scripts are executed on the web 

server when a user requests a document or service. The server then generates the 

document, frequently in the form of hypertext markup language (HTML), which can 

be read through the client’s browser. 

  The document that has been sent to the browser may often 

contain client-side scripts. ASP.NET, PHP, Java, ColdFusion, Perl, Python, and Ruby 

are among languages used for server-side coding. 

  The BM system uses PHP for system development – As PHP 

is an open source, any individuals have free access to the source code and can use it 

for their own development purposes.  A main advantage of the open source model is 

individuals can avoid vendor lock-in.    
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  There has been a huge increase in PHP adoption, and many 

large web applications have been developed in PHP. PHP has several benefits, as 

follows: 

  1. Short Time to Market 

  PHP allows complex solutions to be quickly implemented. The 

faster a new application enters the market, the higher the their cost efficiency and the 

greater the their competitive advantage will be. 

  2. Easy Integration 

  Apart from Linux, PHP runs on any platforms, such as 

Windows, Unix, and IBM’s System. Furthermore, as PHP can smoothly integrate with 

other technologies (e.g. Java), their current software components can be reused. This is 

one of the major benefits because re-development is not needed for the existing 

software. 

  3. Flexibility 

  During and after the initial project, PHP also gives high 

flexibility. This is important because functionality often changes during a project’s 

lifetime. A benefit of PHP is that changes can be implemented even after the 

development is started, without wasting a lot of time. 

  4. Resource Availability 

  Resources refer to two things. First, because of PHP’s 

popularity, there is a steady growth of the number of online and offline resources. It is 

very likely that someone has already developed something very similar, be it related to 

frameworks, CMS, blogs, ecommerce, or something else. Individuals might find 

someone in the PHP community that is willing to help them. 

  The second aspect of resources refers to the large number of 

PHP developers on the market. If ones choose PHP as their main web language, their 

recruitment process might become very easier. Qualifications, such as the Zend 

Certification, will help with choosing the best. 
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  4.1.3.2 Database Technology 

  To allow a website to function on the Internet, it must be 

hosted within a database on a web server. The database has all the files that are 

necessary for a website and its applications to function. Normally, websites use some 

forms of a relational database management system (RDBMS).    

 

 4.1.4 Specification of hardware and software  

 As mentioned in Section 4.1.1 and 4.1.2, the specifications can be outlined 

as below. 

 

Table 4.1 Hardware/Software Specifications for the Web Server and Database 

Software 

Category Software/Hardware 

Server - IBM  

Intel(R) Xeon(R) CPU E5620  @ 2.40GHz, 2394 Mhz, 4 Core(s), 

8 Logical Processor(s) 

- Microsoft Windows Server 2008 R2 Standard 6.1.7601 Service 

Pack 1 Build 7601 

Web server Information internet services(IIS) version 8.5.9600.16384 

Database server Database server : MySQL version 5.1.73 

Server side script PHP version 5.5.25 

PHP extension: mysqli 

 

 

4.2 Research Methodology 

 The BM system development involves the framework of the Agile 

software development as it is appropriate in several ways, based on the agile 

development’s concept, especially fast delivery of software to users and focus on 

response to change, as illustrated in Figure 4.3. The figure shows feedback from user 

through fixed time cycles using rules about program development like extreme 
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programming (XP), which focuses on all members in the team to reach the common 

goal.  

 

 

Figure 4.3 Agile software development model 

 

 Agile software development is a group of software development methods 

where requirements and solutions change gradually via collaboration between self-

organizing, cross-functional teams. It promotes evolutionary development, adjustable 

planning, early delivery and continual improvement. Also, it encourages fast and 

flexible response to change. 

 

 4.2.1 The Agile Manifesto 

 The Agile menifesto is based on 12 principles, as follows:  
1. Customer satisfaction by fast delivering useful software. 

2. Welcome changing requirements, even late in development. 

3. Working software is frequently delivered (weeks rather than months). 

4. Close, daily cooperation between business people and developers. 

5. Projects are created around motivated individuals, who should be 

trusted. 

6. Face-to-face conversation is the optimal form of communication (co-

location). 



Nongnuch  Sripattanathadakul                                                                  Materials and Methodology / 42 

7. Working software is the main progress measure. 

8. Sustainable development, which can maintain a constant pace. 

9. Continuous attention to technical excellence and good design. 

10. Simplicity, which is the art of maximizing the amount of work not 

done, is essential. 

11. Self-organizing teams. 

12. Regular adaptation to changing circumstance. 

 

  4.2.2 The Advent of Agile Methodologies  

 Extreme programming (XP) is a software development 

methodology which aims to enhance software quality and responsiveness to changing 

customer requirements. It is a type of agile software development, so it advocates 

frequent “releases” in short development cycles, which is intended to enhance 

productivity and introduce checkpoints at which new customer requirements can be 

adopted. 

  Four basic activities that XP proposes for software development process 

are as follows: 

 1. Coding 

 In XP, coding is the only important output of the system development 

process. XP programmers start to develop codes at the very beginning; therefore, there 

has to be a program at the end. 

 2. Testing 

 XP emphasizes on checking if a function works by testing it. XP uses Unit 

Tests, which are automated tests. Also, the programmer writes as many tests as 

possible to try to break the written code. 

 3. Listening 

 Coding and testing need to be done no matter how a system is developed, 

but listening is essential in XP. For XP developers, the ability and expertise in 

technical aspects should come with the ability to be good listeners. This ability will 

allow them to gain the knowledge about customers’ needs and create solutions that 

match the needs. . 
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 4. Designing 

 XP’s simplicity principle does not mean that it can exclude designing 

process. If proper design is not present, in the long term, the system will become too 

complicated, and projects may stop. Therefore, it is important to develop a design 

structure that organizes the logic in the system in order to avoid too many 

dependencies in the system.  

 

 4.2.3   XP’s strengths 

 The strengths of the application of XP to the development of the BM 

system are as follows:  

 1. Customer-focused (user’s stories)  

 The customers write user stories as something that the system needs to do 

in their terminology without techno-syntax. They are similar to usage scenarios, but 

they are not limited to describing a user interface. 

 2. High visibility on the project status 

 Teams do the minimum work that are needed to meet requirements. 

 3. Good support for volatile requirements 

 Working software is often delivered (mostly on a weekly basis). 

 4. Quality via regular tests 

Unit and functional tests are automated and tested continually. Developers 

check each other’s code through pair programming. 

5. Regular focus on the identification and delivery of critical user stories 

 Face-to-face conversations are the optimal mode of communication. 

 

 

4.3 Key performance indicator (KPI) of the BM system  

 Data collection for the comparison of the results before and after the use of 

the BM system is outlined below:   

 1. The duration of data collection before and after the use of the BM was 

equal, which was one month. The data before the usage of the BM system was 

collected from 1 April 2014 to 13 March 2015; the data after the usage of the system 

was gathered between 16 March 2015 and 10 April 2015. Table 4.2 shows data before 
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the launch of the BM system, and Table 4.3 shows in data after the launch of the BM 

system 

 

Table 4.2 Past Data before the Launch of the BM System 

No. Month Human error 

from data duplication 

(channels) 

The number of channels 

that had not been 

corrected in terms data 

duplication (channels) 

1 March 2014 3 0 

2 April 2014 3 0 

3 May 2014 2 0 

4 June 2014 1 0 

5 July 2014 1 0 

6 August 2014 2 0 

7 September 2014 1 1 

8 October 2014 2 2 

9 November 2014 2 2 

10 December 2014 1 1 

11 January 2015 1 1 

12 February 2015 1 1 

Total 20 8 

 

Table 4.3 Data after the Launch of the BM System 

No. Month Human error 

from data duplication 

(channels) 

The number of channels 

that had not been 

corrected in terms data 

duplication (channels) 

1 March 2015 0 0 

2 April 2015 0 0 

Total 0 0 
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2. The frequency of the data collection stemmed from the duration and 

man hour of each request that Business Team filed to Operation Team concerning the 

addition or adjustment of the list of programs and the report on the number of channels 

and remaining bandwidth.  

 3. Number of times of errors from work resulting in non-integrity of data, 

e.g. duplicated data and non-updated data before and after the use of the BM system.  

 The performance of the developed BM system based on the above-

mentioned principles can be measured through three KPIs, as follows:  

  1. Data-checking workload – The system can reduce the workload for 

channel update by around 8hrs/month.   

 2. Number of supported TV channels.  

 After the BM system is launched, it will be able to support eight channels. 

 3. Equipment costs  

 After the BM system is launched, it can decrease the cost of devices for 

eight channels. 

 The next chapter presents the analysis of data collected before and after the 

use of the BM system based on the aforementioned KPIs. 
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CHAPTER V 

RESULTS AND DISCUSSIONS 

 

 

The previous chapters present the process of analyzing the guidelines for 

the development of the Broadcast management for TV-online (BM) system to achieve 

the organizational goals. This chapter discusses the results of the application of the 

BM system and discussions of the results. 

The assessment of the results of the application of the BM system is 

presented based on the respective KPIs:  

 Time reduction in channel update. 

 Increase in additional TV channels after launching the BM system. 

 Reduction in equipment costs after launching the BM system. 

 

 

5.1 The Result of Implementation  

After the BM system was launched on 16 March 2015, changes in the 

results analyzed based on the enterprise architecture principle were recorded. This 

resulted in some change in the working system of Operation Team and Business 

Team.  

The duplicated data each month as presented in Table 4.2 and 4.3 can be 

illustrated in Figure 5.1, as follows:  
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Figure 5.1 Data Duplication from Human Error 

 

From Figure 5.1, the BM system eliminates data duplication as a result of 

human errors as it cleans up duplicated data in eight channels. After the BM system is 

launched, no channels have duplicated data in March and April.  

Originally, Business Team relied on the summary report on remaining 

bandwidth as shown in Figure 5.2. The report was prepared by Operation Team and 

sent to the Business Team via email, which caused delays in work. The BM system 

summarizes the remaining channels that can be added, which can be accessed 

immediately by Business Team, thus facilitating Business Team, as shown in Figure 

5.3. 

 

 

 

Figure 5.2 Bandwidth Report before the Use of the BM System 
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Figure 5.3 Bandwidth Report Using the BM System 

 

Table 5.1 shows the comparison of the results of work based on the KPIs. 

The data during the period was recorded. 

 

No BM Period:  From 1-APR-2014 To 13-MAR-2015 

With BM Period:  From 16-MAR-2015 To 10-APR-2015  

 

Table 5.1 The Result of BM on respective KPIs and measurement comparisons 

Key measurement ‘Without’  BM ‘With’ BM 

1. Time reduction in channel update. 8 hrs/month Real-time 

2. Increase in additional TV channels 

after launching the BM system. 

0 channels 8 channels 

3. Reduction in equipment costs after 

launching the BM system. 

0 set 8 sets 

 

 Table 5.1 shows the comparative results based on the KPIs. It can be 

explained that operating cost reduced by 8 hrs./month as a result of the decrease from 

8 hrs./month channel update to real-time channel update. Furthermore, the number for 
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additional TV channels increased from 0 to 8 channels after launching the BM system. 

This can affect the quantity of broadcast devices to be procured.  

 

5.1.1 Time reduction in channel update 

The inspection of data duplication reveals that before the BM system was 

used, it took 8 hrs. to update channels each month. Most time was used for checking 

data in Excel files, preparing reports for Business Team, downloading and uploading 

Excel files shared in Google Drive, and emailing the report on the remaining number 

of devices and channels that can be added. The BM system is a web application that 

can be immediately accessed, and its report can be immediately viewed too.   

Figure 5.4 shows that the use of Excel make it difficult to notice which 

channels have been tuned because there is no agreement on channels among different 

units responsible for data handling. The BM system has been designed to manage data 

very quickly, by representing individual channels with their logos to prevent 

confusion. This is because the same channel may be filled in under different names. 

The solution is improving the interface so that staff involved see channels in use, as 

shown in Figure 5.5. 
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Figure 5.4 Data Duplication from Using Excel for Data Management  

 

 

 

Figure 5.5 Design of Interface to Show Logos  
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5.1.2 Increase in additional TV channels. 

The chance to increase the number of channels in the broadcast is the 

result of no data duplication. Unlike Excel, the BM system does not allow the same 

data to be recorded, so it is impossible to broadcast the same channels.  

Before the BM system was used, human errors were detected in the update 

channel lineup. The duplicated broadcast was found to be eight channels, which means 

the loss of opportunities to add channels. The BM system makes it possible to add up 

to eight channels. When channels are mistakenly added using the same name, the 

system will send notifications, as shown in Figure 5.6. 

 

 

Figure 5.6 The BM System’s Ability to Send Notification for Data Duplication 
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5.1.3 Reduction in equipment costs 

As for the reduction in the cost arising from data duplication as mentioned 

in Section  5.1.2, before the BM system was utilized, additional devices had to be 

purchased because of errors in the data record, which resulted in inaccuracy in the 

report. Since the BM system was utilized, the cost of the devices to purchase in line 

with the increasing number of channels has been reduced. 

In conclusion, reducing the amount of duplicated data resulted in reduced 

time and cost reduction and increased number of channels. Eight sets of devices could 

be reduced after launching the BM system.   

 

5.1.4 Financial Analysis 

With regard to the BM system development, the break-event point is 

shown in Figure 5.7. 

 

 

Figure 5.7 The Result of the Break-event Point Figure 

 

Figure 5.7 shows the payback period. The investment in the first year is 

based on the following data:  

- BM system development cost   

- Maintenance cost  

- Software/Server cost (leased from True Internet) 

The saving cost is based on the calculation outlined in Section 5.3, which 

will be presented next. In conclusion, the break-event point for the BM system 

development can be reached within 11.65 years. 
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5.2 Discussions 

Table 5.1 presents the results of the application of the BM system. 

Although the values of KPIs measurement comparison were not very high, the change 

during a period of just one month shows the benefits of the BM system according to 

the KPIs. 

Accordingly, the continual use of the BM system will increase the amount 

of money that can be saved for the Company. It can be seen that within one year, 

30,799.92 baht can be saved, as shown in Table 5.2 

 

Table 5.2 The Result of BM on respective KPIs and financial gain each year 

Key Measurement ‘Without’  BM ‘With’ BM 
Financial 

gain/month 

Financial 

gain/year 

1. Time reduction in 

channel update. 

8 hrs./month Real-time 1,166.66 13,999.92

2. Increase in 

additional TV 

channels after 

lauching the BM 

system. 

0 Channels 8 channels N/A N/A 

3. Reduction in 

equipment costs after 

launching the BM 

system. 

0 set 8 sets  16,800.00

Total 30,799.92

  

Table 5.2 shows the amount of money saved. The cost/month calculation 

is as follows:  

 

5.2.1 Financial gain of time reduction in channel update 

Table 5.2 shows reduced costs as a result of the use of BM system, which 

is capable of providing real-time data management. Operation Team spent 8 working 

hrs./month on reviewing data in Excel. 
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Thus, it can be said that the BM system reduced working time, which can 

be converted into financial value. Based on HR’s information, the annual income of an 

operation-level staff is 420,000 baht, which is 35,000 baht per month. This means the 

BM system helps reduce working time by 8 hrs./month. That is, it can reduce the 

employment cost about 14,000 baht, out of 420,000 baht, per year.  

 

5.2.2 Financial gain of increase in additional TV channels 

Despite no financial data for the copyright cost of channels broadcast, 

including free or paid TV was shown, income opportunity could be realized when 

more channels are available. However, the cost is not revealed because it has not been 

disclosed.  

 

5.2.3 Financial gain of reduction in equipment costs. 

This derives from the price of a set of a signal box with an antenna, which 

is 2,100 baht (including an installation fee), which is the average price in the market. 

As the system solves the problem of data duplication for 8 channels, there 

is no need to buy 8 sets of new equipment, which can save 16,800 baht after launching 

the BM system (2,100 baht x 8 sets). 

 

One of the organizational missions as mentioned in Chapter 2 is “pushing 

90% of Thais to access information through both wire and wireless high-speed 

networks within 5 years.” The better the public access the Internet, the better they 

access information. As for online TV, it is the number of channel that has gained 

increasing popularity every year. 

The BM system does not only minimize data duplication or costs but also 

provides timely services from Operation Team and Business Team, which is a 

sustainable benefit. Operation Team is responsible for managing data/information on 

broadcast devices and channels. Business Teams takes charge of management and 

assessment of situations of all channels broadcast in each service product (HTV, 

TRUELIFE, and TRUEVISION) as they have the data/information in hand without a 

need to request it from Operation Team.  
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CHAPTER VI 

CONCLUSION AND FUTURE WORK 

 

 

6.1 Conclusion 

This chapter discusses research works and works that make a contribution 

to, or optimize, this study in the future. It presents the problem statements, proposed 

solutions, results, conclusion and further work. All these aim to achieve one of the 

organizational missions:  “Becoming a national, regional and global highest-quality 

service provider because the success of business relies on quality.” 

This will be achieved by the development of BM system to support 

working of Operation and Business Teams to deliver the highest-quality online TV 

service to the general public.  

 

 

6.2 Proposed solution 

 This section is dedicated to problems and solutions of online TV broadcast 

that relies on channel lineup data recorded in Excel shared by both teams. 

1. The head-end at Tipco and Tayan Building is responsible for 

the livestream, data on broadcast channels, and broadcast devices.  

2. Business Team is responsible for managing the number of 

broadcast channels in line with the limited bandwidth. 

 There are several services that share the livestream source, which include 

HTV, TRUELIFE, and TRUEVISION. Problems related to recording broadcast data 

on Excel and sharing it on Google Drive are as follows:  

 

 6.2.1 Problems   

1. The channel Lineup database has not been designed to 

support the integration of TrueLife, TV Anywhere, and HTV.  
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2. The same TV Channel may be redundantly tuned via several 

encoders.  

3. Transmission bandwidth is not efficiently used because of 

some duplicated channels.  

4. TV Channels cannot be updated because the existing 

channel lineup database is not properly designed for this function.  

5. The channel lineup database is not correctly updated.   

 

 6.2.2 Proposed solution  

 From the problems mentioned in Section 6.1.1, the principle of the 

Enterprise Architecture (EA) was analyzed before the development of the BM system. 

The BM system is in-house web application software, which uses the Agile and 

extreme programming approaches. Its features consist of fast delivery of software to 

users and adjustability to users’ actual needs. The main goals are to address issues as 

mentioned in Section 6.1.1 and above all to achieve the organizational mission. The 

BM system’s abilities are as follows. 

1. It can accurately calculate the number of added TV 

channels.  

2. It helps management to effectively utilize transmission 

bandwidth from True Tower 2 to Muang Thong.  

3. It can easily manage the TV channel lineup.  

4. It can properly invest in the hardware when needed for 

channel addition.  

 

 

6.3 Summary of results and discussions  
 The results of the usage of the BM system in replacing the use of Excel 

based on the three KPIs are: 

 1. Time reduction in channel update. 

1. Increase in additional TV channels after the BM system is launched. 

2. Reduction in equipment costs after the BM system is launched. 
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 From Table 5.2, it is shown that the BM system can reduce unreasonable 

costs arising from problems presented in Section 6.1.1 by over 30,000 baht after 

launching the BM system. Accordingly, the system is cost-effective in the long run as 

shown in Figure 5.5, the break-event point can be reached within 11.65 years. 

 When Business Team has up-to-date information, it no longer needs to 

request reports from the Operation Team. This results in faster allocation of broadcast 

channels in response to change in channels. Also, Operation Team does not need to 

purchase more broadcasting devices to deal with data duplication. 

 In conclusion, the BM system is beneficial to all parties working on 

broadcast in terms of speed of data management and channel utilization and provides 

the maximum benefits for all users of online TV (HTV, TRUELIFE, and 

TRUEVISION), as a result of fast channel management. 

 

 

6.4 Unfinished tasks/ Obstacles  

 The BM system is an internal system originally developed to solve 

problems for Operation and Business Teams. However, it does not cover connecting 

information on the livestream source to applications of different service providers 

(HTV, TRUELIFE and Truevisions). Currently, the information on the livestream 

source is requested, it must be sent via email. 

 

 

6.5 Future work 

 In the future, there will be more products and services for watching online 

TV from True, including the set-top-box and internet TV, which relies on the same 

livestream source. Therefore, linking data to different applications takes long time for 

development. The best way of providing the livestream source for the developers of 

each application who want the livestream source from the BM system is to prepare it 

as the application programming interface (API), as shown in Figure 6.1. 

 The API allows a piece of software to make use of the functionality of, or 

data available to, another one. It gives a consistent, programmatic method for 
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accessing a resource. It is simply a structured way of exposing functionality. Its 

advantages are:  

1. Developers are able to accelerate the application 

development process through easily integrating remote tools and systems. 

2. Companies do not need to purchase many software 

applications and hardware to make all of them work. 

3. If companies integrate conferencing functionality into 

existing applications, they do not need to provide IT staff and employees with training 

in administering and utilizing new software. 

4. The company that launches the API gives permission to its 

customers to have access to their conferencing services in new and more efficient 

ways. This can improve brand recognition and customer loyalty. 

 

 

Figure 6.1 Use of BM’s API that Supports Multi Endpoints 
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