DESIGNING AND IMPLEMENTATING OF AN ONLINE RADIO STREAMING APPLICATION

ABSTRACT

This research work deals with an online radio streaming application. Chapter one is an introduction to the project to describe what the project entails. It discusses the problems in the existing system. Also described in chapter one are the aim, the objectives, the significance and the limitation of the study. Chapter two is the literature review of the project which contain diverse research and scholarly articles written of this project while chapter three describes the method of data collection, system analysis and design and improvement on the proposed system. Chapter four describes the implementation and result of the project and lastly, chapter five gives the summary, conclusion and recommendation.
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CHAPTER ONE

INTRODUCTION

1.0
BACKGROUND TO THE STUDY

A radio streamer is a piece of software or an entire system that, in order to listen to streaming audio from a radio station, first collects (accepts) as an input the URL of the station's stream, verifies the URL's legitimacy, and then connects to it over the internet using the assistance of a computer.

It provides a more computerized approach to the way and manner in which we appreciate the use of technology by listening to radio online in our day-to-day activities, thereby reducing the massive limitation that is associated with the limited system of listening through a radio player or a mobile phone. This is done in order to offer a more computerized approach to the way and manner in which we appreciate the use of technology. When transmitting a station, it may be used as an alternate medium to AM and FM, but why should we have to choose between the two? (Barb, 2017). As a result of the FM radio's inability to reach frequencies at great distances, the software makes it possible to have worldwide access to the relevant information at any time. This is because certain radio stations, both within and outside the country, transmit live online on the internet.

Before beginning development of the program, the viewpoint of a scenario was considered in which radio listeners, also known as users, purchase an FM/AM radio equipment and begin listening to the local station of their choosing. For this device to have access to these local stations, it must have had a preconfiguration performed on it. However, in order for the user to be able to tune in to the radio station of their choosing, it is presumed that the radio equipment must first have satisfied a number of prerequisites (Dave, 2017).

People used to listen to the radio in this manner before the widespread availability of computer technology (the internet, to be more specific). However, this method has a great deal of restrictions when it comes to evaluating or listening to radio across the nation or even further afield than the vicinity of a specific local station's coverage area.

Because of this factor, radio stations began transmitting their broadcasts on the internet as early as the 1990s. The development of the computer and widespread use of the internet has made it possible for radio stations to improve the method in which their programming are sent to listeners.

1.2
STATEMENT OF THE PROBLEM

Listening to online radio programs in our midst especially among the youths usually undergo tedious and delayed process, and even when the stations are ready, users encounter many ups and downs on trying to access the URL of the broadcasting station(Franc , 2015).

Some of the problems posed by this system include:

Limited access to radio stations. 
Unable to access radio stations outside the nation or outside a certain vicinity
Time wasted in getting URL of radio stations.
1.3
AIM AND OBJECTIVES OF THE STUDY

The primary aim of this project work is to the design and implementation of online radio streaming application  that would upon successful completion be able to achieve the following objectives:

Provide ease of access to online listening to radio broadcast.

Easy documentation of the URLs of different radio stations.

To create a well organised and better environment for both the radio stations to reach their users and also for the users to reach the radio stations.

To limit the old, manual system and invent a faster, more accurate and safer means of listening to radio stations.

1.4
METHODOLOGY

To solve these problems, the proposed methodology was to design the application using Visual C# - Winforms. Visual C# is a high level programming language that was developed and implemented on the .Net framework (software framework developed by Microsoft that runs primarily on Microsoft windows). It is an Object Oriented Programming (OOP) computer language. It comes in two main editions either as a commercial software e.g. Microsoft Visual Studio or as a freeware in the form of Visual C# Express edition.
1.5
SCOPE OF THE STUDY

This project will produce an online radio streamer that would handle the allow users to listen to live radio broadcast over the internet and have the URL stored in the application database for easy access and reference sake. It considered the different URL of the broadcast station as the input, connects through this URL and then transfer the live broadcast back to the application on the system.

This system is ideal for its purpose and may be used for other similar usage like listening to local music on the system.

1.6
LIMITATION OF THE STUDY

Every successful project must have one limitation or the other and this one is no exception. To ensure I achieved the primal objective of my research work, I took the bull by the horns and dealt with these limitations in order to obtain maximum results. 

The project will be limited to listening of online radio stations in the presence of internet and the project will not go beyond listening to radio stations and recording of radio programs to be listened to, at a later time.

1.7
SIGNIFICANCE OF THE STUDY
To ensure unlimited access to radio broadcast within and outside Nigeria.
To increase the level of accuracy in (1).
To create an online radio streamer application that handles and manages radio stations broadcast URLs.
To ease the stress users undergo on trying to access radio stations outside their locality.
1.8
DEFINITION OF TERMS

URL: (Abbreviated form for Uniform Resource Locator), is a reference to a web resources that specifies its location (address) on a computer network and mechanism for retrieving it.

WEBSITE: This is a set of related web pages including multimedia content, typically identified with a common domain name and published on at least one web server.

RADIO: Is an electronic device that receives radio waves and converts the information carried by them to a usable form. It is sometimes used with an antenna.

STREAMING: Is a flow of data in form of audio broadcast, a movie or a live video, transmitted smoothly and continuously from a source to a computer, mobile device, etc.

COMPUTER: Is an electronic device which is capable of receiving information (data) in a particular form and of performing sequence of operations in accordance with a predetermined but variable set of procedural instructions to produce a result in form of information or signal.

RADIO FREQUENCY (RF): Is any electromagnetic wave frequency that lie in the range extending from around 20 KHz to 300GHz.

ONLINE: Activities that is carried out on the internet.
TERRESTRIAL RADIO: The system or industry that broadcasts programs of audio content to the public by the means of radio waves. It is also known as an electronic device for listening to radio programming, consisting of tuner and speakers.
CHAPTER TWO
LITERATURE REVIEW
2.0
INTRODUCTION

Traditionally, audio programmes have been available via dedicated terrestrial networks broadcasting to radio receivers.  Typically, they have operated on AM and FM terrestrial platforms but, with the move to digital broadcasting, audio programmes are also available today via DAB, DRM and IBOC.

Franc. K and Michael M. (2005), Radio programmes are increasingly available not only from terrestrial networks but also from a large variety of satellite, cable and, indeed, telecommunications networks (e.g. fixed telephone lines, wireless broadband connections and mobile phones).  Very often, radio is added to digital television platforms (e.g. DVB-S and DVB-T).  Radio receivers are no longer only dedicated hi-fi tuners or portable radios with whip aerials, but are now assuming the shape of various multimedia-enabled computer devices (e.g. desktops, notebooks, PDAs, “Internet” radios, etc.).

These sea changes in radio technologies impact dramatically on the radio medium itself – the way it is produced, delivered, consumed and paid-for.  Radio has become more than just audio – it can now contain associated metadata, synchronized slideshows and even short video clips.  Radio is no longer just a “linear” flow emanating from an emission mast – audio files are now available on demand or stored locally for time-shifted play out.  It is convenience for the user, rather than the broadcaster-imposed schedule, which matters now.

Radio streaming is a relatively recent phenomenon.  Nevertheless, during the past ten years, the Internet has become a very important distribution mechanism for audio and video streams and files.  Audience statistics show that radio streaming is increasingly popular, especially among young people and users in offices.

For conventional broadcasters, radio streaming could usefully complement existing on-air broadcasts.  Radio streaming works best as a narrow-cast medium targeting a small number of concurrent users.  Should this number increase to more than a thousand (or several thousand), the Internet streaming servers are generally not capable of providing the streams economically. In other words, Radio streaming is only really useful if it is kept relatively small.

Franc et al, Radio streaming is best suited to niche content, such as education, specialist music, and programmes aimed at ethnic minorities, which may be of interest to a relatively small number of people.  Often it is considered too extravagant to use scarce spectrum for such programmes.

Radio streaming can offer a solution for communities scattered across the world.  For example, there may not be enough fans of gypsy music in a given part of the world to justify a local broadcast station, but if we add listeners around the world who are interested in this kind of entertainment, the potential audience will look a lot healthier.

While it is easy to introduce a new web radio for niche radio programmes, it is more difficult, if not impossible, to find spectrum for new FM stations, particularly in some large agglomerations where spectrum is already very congested.  

The scalability of radio streaming is a major issue.  When audiences are relatively small, the required bandwidth – and thus the cost – is reasonable.  However, when audiences increase, the operational costs may escalate.  In a way, a station may become a victim of its own success.  

Streaming websites are places for listeners to interact not only with the station, but also with each other.  These interactions are usually achieved through text messages, e-mail forums or chat rooms as well as, in a growing number of cases, audio and video messages.  Indeed, listeners may become active contributors to the website audio-visual content.  As an example of interactivity and audience active participation, 
More so, streaming websites have a unique possibility to offer both live and on-demand audio programmes.  Many radio stations have created on-demand online archives enabling their listeners to hear programme items that were originally broadcast on-air, for example, up to seven days before.  This on-demand service allows users to time shift broadcasts and frees them from the constraint of adhering to station schedules.  On-demand services transfer control to the listeners: they can create their own schedule of programmes.

Web radio has the advantage of allowing broadcasters to measure audience directly. Broadcasters using a Windows Media Server, or other streaming media, will have detailed reports of the streams played, while those using web servers can estimate audience sizes by viewing the traffic statistics found in the web-server log file, an automatically-generated list of all the files served.

Radio streaming adds a global audience which may be important for ethnic minorities scattered around the world.  While terrestrial radio is generally limited to a certain geographical territory, its audience is effectively global and is redefined according to shared interest.  It introduces a concept of a multitude of niche audiences spread globally and not necessarily limited to one geographical region or country.
2.1 
THE CONCEPT OF RADIO STREAMING

Radio Streaming (also web radio, net radio, internet radio, e-radio, IP radio, online radio) was created in 1993 and is defined an audio service transmitted via the Internet. Broadcasting on the Internet is usually referred to as webcasting since it is not transmitted broadly through wireless means. It can either be used as a standalone device running through the internet, or as a software running through a single computer system. It is a technology that continuously transmits streaming audio over the internet to your computer. This technique of broadcasting audio using data transmission is much like listening to terrestrial radio.

Streaming radio is generally used to communicate and easily spread messages through the form of talk. It is distributed through a wireless communication network connected to a switch packet network (the internet) via a disclosed source.'

It involves streaming media, presenting listeners with a continuous stream of audio that typically cannot be paused or replayed, much like traditional broadcast media; in this respect, it is distinct from on-demand file serving. Internet radio is also distinct from podcasting, which involves downloading rather than streaming.

2.2
HOW RADIO STREAMING WORKS

Mark Harris (2017), “Traditional radio stations simulcast their programs using one of the compatible audio formats that internet radio uses such as MP3, OGG, WMA, RA, AAC Plus and others. Most up-to-date software media players can play streaming audio using these popular formats.”

These traditional stations are restricted to their transmitter and the obtainable options to broadcast. The maximum transmission distance is about 100 miles, and they may share their airwaves with other local radio stations.

These limitations are not in internet radio stations. One can listen to any internet radio station anywhere, as long as there is availability of internet. 

Furthermore, streaming radio stations are not restricted to audio transmissions. They can share multimedia files like graphics, photos, and links with their listeners and to form chat rooms or message boards.

It gives the listeners varieties of access to many of radio stations that you wouldn’t normally be able to listen to due to your locale. Another advantage is an almost unlimited supply of music, live events and radio show that you can listen to in real time.

This on-demand audio technology gives you access to entertainment at any time of the day without having to first download files to your hard drive.
2.3 
BRIEF HISTORY OF RADIO STREAMING

Internet radio was pioneered by Carl Malamud. In 1993, Malamud launched "Internet Talk Radio" which was the "first computer-radio talk show, each week interviewing a computer expert". The first Internet concert was broadcast on June 24, 1993 by the band Severe Tire Damage. In November 1994, a Rolling Stones concert was the "first major cyberspace multicast concert." Mick Jagger opened the concert by saying, "I want to say a special welcome to everyone that's, uh, climbed into the Internet tonight and, uh, has got into the M-bone. And I hope it doesn't all collapse."

On November 7, 1994, WXYC (89.3 FM Chapel Hill, NC USA) became the first traditional radio station to announce broadcasting on the Internet. WXYC used an FM radio connected to a system at SunSite, later known as Ibiblio, running Cornell's CU-SeeMe software. WXYC had begun test broadcasts and bandwidth testing as early as August 1994. WREK (91.1 FM, Atlanta, GA USA) started streaming on the same day using their own custom software called CyberRadio1. However, unlike WXYC, this was WREK's beta launch and the stream was not advertised until a later date.

On December 3, 1994, KJHK 90.7 FM, a campus radio station located in Lawrence, Kansas at the University of Kansas, became one of the first radio stations in the world to broadcast a live and continuous stream over internet radio. Time magazine said that RealAudio took "advantage of the latest advances in digital compression" and delivered "AM radio-quality sound in so-called real time". Eventually, companies such as Nullsoft and Microsoft released streaming audio players as free downloads. As the software audio players became available, "many Web-based radio stations began springing up".

In 1995, Scott Bourne founded NetRadio.com as the world's first Internet-only radio network. NetRadio.com was a pioneer in Internet radio. It was the first Internet-only network to be licensed by ASCAP. NetRadio eventually went on to an IPO in October 1999. Most of the current Internet radio providers followed the path that NetRadio.com carved out in digital media. In March 1996, Virgin Radio - London, became the first European radio station to broadcast its full program live on the internet. It broadcast its FM signal, live from the source, simultaneously on the Internet 24 hours a day. On May 1st, 1997 Radio306.com (now Pure Rock Radio) launched in Saskatoon, Canada. The internet only station purerockradio.net celebrated 20 years on air in 2017 as the longest running Canadian internet station.

Internet radio attracted significant media and investor attention in the late 1990s. In 1998, the initial public stock offering for Broadcast.com set a record at the time for the largest jump in price in stock offerings in the United States. The offering price was US$18 and the company's shares opened at US$68 on the first day of trading. The company was losing money at the time and indicated in a prospectus filed with the Securities Exchange Commission that they expected the losses to continue indefinitely. Yahoo! purchased Broadcast.com on July 20, 1999 for US$5.7 billion.

With the advent of streaming RealAudio over HTTP, streaming became more accessible to a number of radio shows. One such show, TechEdge Radio in 1997 was broadcast in 3 formats - live on the radio, live from a RealAudio server and streamed from the web over HTTP.In 1998, the longest running internet radio show, "The Vinyl Lounge", commenced netcasting from Sydney, Australia, from Australia's first Internet Radio Station, NetFM (www.netfm.net). In 1999, Australian Telco "Telstra" launched The Basement Internet Radio Station but it was later shut down in 2003 as it was not a viable business for the Telco.

From 2000 onwards, most Internet Radio Stations increased their stream quality as bandwidth became more economical. Today, most stations stream between 64 Kbit/s and 128 Kbit/s providing near CD quality audio. As of 2017 the mobile app Sound Garden, a research project of the Netherlands Institute for Sound and Vision, was streaming approximately 8,000 radio stations to a global audience.
2.4
IT’S STREAMING; NOT DOWNLOADING

Streaming and downloading are two ways one can get access to digital media content (photos, music, videos) over the internet but these two concepts should not be mistaken because they are not interchangeable

Streaming describes the act of playing a media on one device from the internet when the media (that is being played) is temporarily saved on another.

The media that is being played is lost immediately, the process is stopped and it can never be recovered. Video websites like YouTube make use of streaming process for making transfer of movies and music to your computer or any other device. When you click to play a video on YouTube, you are streaming the media from that website to your computer. Streaming happens in real time; the file is delivered to your computer like water flowing from a tap.

The other way to play media on a computer is to download the file. When media is downloaded from a website, the file is saved to your computer's or network media player’s hard drive. Unlike streaming, when you download a file, you can play the media at a later time, unless the file is deleted.

2.5
INTERNET’S IMPACT IN THE RADIO INDUSTRY

Ever since the early 19th century, when the first radio was broadcast, additional technologies have regularly come forth and these technologies have tried and tested the durability of radio. Between 1930 and ’40, radio experienced extreme growth, with more homes getting equipped with a radio by 1950 (Dominick et. al, 12). 

New changes in technology that have been evolving have ensured that radio do not really need to go in the decline – but to adapt to these changes. 

The Streaming Radio model is very effective for many reasons.  There are no limitation as to how far it can transmit audio because its transmission isn’t running by means of the airwaves – radio frequency can only travel about 30-40 miles while satellite travels over 20,000 miles, but the distance of Internet is unlimited. 

Unlike terrestrial radio, that often have several minutes of commercials in between songs, streaming radio, if at all there are interruption, have much lesser interruptions to scheduling and programming by commercial advertising and DJs. Most of streaming sites make money by random 20-30 second commercials/advertisements after playing a few songs, and much of these adverts is displayed via banner ads and mobile ads that don’t take away from listening time. 

As long as there’s internet availability and connectivity, streaming radio is free and there’s no costly subscription fees like those necessary for satellite. It also provide provides the highest possible sound quality, and an additional advantage is that there is not the hassle of dealing with radio static or frequency loss. Internet Radio can travel wherever there is an Internet connection. Users can listen from home, in the car through a mobile device, or on a computer from anywhere in the world – the scheduling and programming is not restricted to a specific locality.

There are a numerous different streaming radio stations available with different features that users can choose from. One of the most popular programs on streaming radio stations is the Blog Talk on Blog Talk Radio, which lets anybody with a telephone and computer host a live Internet talk show and it integrates with social networks to go even deeper into the web radio experience. There is also Last.fm, a service that lets listeners subscribe to stations and then access them from any Internet-connected device (Last.fm). Aside from these programs, there are countless other stations with similar features such as Slacker, SHOUTcast, Jango, AOL, Radio Tower, Last.fm, Reciva, NPR, Sangean, CBS Radio, and Absolute Radio – the list goes on and on.

Some of the above features are definitely on the terrestrial radio station but the advent of internet and streaming has improved them a lot.
2.6
INTERNET RADIO'S RELATIONSHIP WITH TRADITIONAL RADIO

The comparatively low entry barriers for broadcasters have led to a proliferation of Internet Radio sites.  This has increased the importance of promotion and product differentiation.  However, public service broadcasters enjoy a significant competitive edge.  They benefit from both strong brand recognition and the ability to cross-promote across Internet, radio and TV networks.

In order to promote their Internet services, broadcasters must communicate the all-important web addresses to listeners during live programmes; in advertising campaigns on radio, TV, the Internet or in print; and with e-mail marketing campaigns, press releases and give-aways.

Where Internet Radio really comes into its own is as a marketing tool in its own right.  Radio is an “experience product” which the consumers must sample before they become regular listeners.  In addition, some shows already have as many “catch-up” listeners online as they do for the original live broadcasts.

Internet Radio is also a useful platform for collecting data and for building communities of dedicated listeners.  Message boards and chat rooms create communities, with the added benefit that in order to register, listeners must fill out customer profile forms and give their contact details.  Information gathered in online competitions can also contribute to listener databases for the purposes of market research.

2.7
SOME IMPORTANT RADIO STREAMING PORTALS

BEETHOVEN

http://www.beethoven.com
LAUNCH: MUSIC ON YAHOO

http://launch.yahoo.com
LIVE365 http://www.live365.com
RADIO VH1

http://www.vh1.com/radio
IM TUNING

http://www.sonicbox.com
LAST FM

http://www.last.fm
MTV RADIO

http://www.mtv.com/mtvradio
RADIO-LOCATOR

http://www.radio-locator.com
SHOUTCAST

http://www.shoutcast.com/

CHAPTER THREE

RESEARCH METHODOLOGY

3.0
INTRODUCTION

Research methodology has many research dimensions and methods. The scope of research methodology is wider than research method. This is mainly adopted by the researcher in undertaking this research. Methodology is the underlying principles and rules that govern a system method, on the other hand it is a systematic procedure for a set of activities. Thus, from these definitions a methodology encompasses the methods used within a study.

A waterfall model under the software development life cycle (SDLC) is the methodology used to produce the online radio streaming software. It is used by system developers to produce or alter information systems or software. 

It divides the development process into several stages or processes. After the completion of one stage, it will logically move to another stage. Sometimes moving back to the previous stage is necessary due to failure that occurs in current stage. 
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Figure 3.1: Waterfall model

3.1
ANALYSIS OF THE EXISTING SYSTEM

The existing system is a terrestrial FM/AM radio and it works by connecting to an antenna which then converts some of the energy from incoming radio wave into a tiny radio frequency which in turn, produces a sound through the loudspeaker that has been designed along with it.
The existing system has the following problems:-

It is limited to its transmitter, 

Meaning that a radio listener that lives in Lagos might not be able to listen to radio stations at Abuja or even outside Nigeria.

Because of the reason above, radio stations transmitting at far distance are not always readily available to listen to.

Also, relating to the limitation in transmitting, it doesn’t contain enough choice and varieties of stations one can listen to.

It doesn’t always provide quality sound.
3.2
OVERVIEW OF THE PROPOSED SYSTEM

On this system, the user is expected to save the direct URL of streaming radio stations into the application database. When the user needs to listen to a particular station, the user goes to the channel list, selects any station of his choice. Once that is done, the application will connect to the streaming station and start streaming audio as long as there is access to internet.

The essence of the proposed system is to break the limitation in radio devices, which can access streaming radios. The system will also be able to record streaming audios, which the user will be able to listen to in an offline mode (i.e. without connecting to the internet).

This system also acts as a music player by giving the user the free access to listen to music on the local system without connecting to the internet.

The proposed system will provide ease of access to online listening to radio broadcast and also ease the documentation of the URLs of different radio stations.

It is also aimed at creating a well organised and better environment for both the radio stations to reach their users and also for the users to reach the radio stations, thereby limiting the old, manual system and invent a faster, more accurate and safer means of listening to radio stations.

3.3 
METHOD OF DATA COLLECTION 

Method of data collection refers to the methods used in gathering the necessary data used for this project.

Having achieved the software requirements, the next step was to source for information relative to the subject. This process of information gathering was achieved through so many sources including: 

File downloads from the Internet 

Reading of Online Textbooks 

Newspaper, Journals and Articles

Interview of radio listeners

Other publications relative to Radio Streaming

Personal observations.

The above process are categorized into primary and secondary source.

3.3.1
PRIMARY SOURCE 
Primary source refers to the sources of collecting original data in which the researcher made use of empirical approach such as personal interview with radio listeners and generating of questionnaires. 

3.3.2
SECONDARY SOURCE 
Secondary source of data collection for this study proved very important Secondary sources of data were obtained from journals, papers, the internet and most importantly the library.
3.4
SYSTEM DESIGN

3.4.1
FLOWCHART

Main Menu
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Figure 3.2: Main menu
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PLAY STATION

Figure 3.3: Play stations

RECORD


Figure 3.3: Record station
3.4.2
ER-DIAGRAM
Figure 3.5: ER Diagram

3.5
DATABASE STRUCTURE

3.5.1
INPUT DESIGN

ADD NEW CHANNEL

	CHANNEL NAME
	_____________________________________

	URL
	_____________________________________


Figure 3.6: Input Structure of add channels

ADD RECORDINGS

	RECORD NAME
	_____________________________________

	PATH
	_____________________________________


Figure 3.7: Input Structure of recordings

3.5.2
OUTPUT DESIGN

Table 3.1: Bin

	SN
	FIELD NAME
	FIELD TYPE

	1
	FILENAME
	SHORT TEXT

	2
	FULLPATH
	SHORT TEXT


Table 3.2: Recordings

	SN
	FIELD NAME
	FIELD TYPE

	1
	FILENAME
	SHORT TEXT

	2
	FULLPATH
	LONG TEXT


Table 3.3: Stations

	SN
	FIELD NAME
	FIELD TYPE

	1
	FILENAME
	SHORT TEXT

	2
	URL
	LONG TEXT


CHAPTER FOUR

SYSTEM TESTING AND IMPLEMENTATION

4.0
INTRODUCTION

A system is an organized collection of inter related subsystems with a collective responsibility of meeting a goal. Dependent subsystems are regularly interacting while independent group of components forming a unified whole work like standalone in achieving a specified task. 

A system also defined as an organized or complex unitary whole. System testing is therefore the study of the system’s processing including investigation of inputs and outputs in order to find better, more economical and efficient means of processing data.

4.1
CHOICE OF PROGRAMMING LANGUAGE AND DATABASE
The new system is implemented using Microsoft C# programming language. This is because the programming language has the advantage of easy development. Flexibility and it has the ability of providing the developer/programmer with possible hints and it produces a graphical user interface and Microsoft office access 2010 was used as the back end database.

4.2
SYSTEM REQUIREMENT
4.2.1
HARDWARE REQUIREMENTS AND SPECIFICATION
The software designed needed the following hardware for an effective operation of the newly designed system. 

Pentium IV System. 

At least 20 MB hard disk.

LAN Port or Wireless Enabled

Enhance keyboard and mouse

The Random access memory (RAM) should be at least 1GB RAM

4.2.2
SOFTWARE REQUIREMENTS AND SPECIFICATION
The software requirements includes:- 

A window 7 or higher version for faster processing 

Microsoft Access 

.NET FRAMEWORK

4.3 
RESULT INTERFACE

THE MAIN INTERFACE

CHANNEL LIST

Figure 4.1: Main Menu

CHANNEL LIST

Figure 4.2: Channel List

4.4
SYSTEM TESTING AND IMPLEMENTATION

Testing presents an interesting anomaly for the software engineer where he attempts to build software from an abstract concept to a tangible product. During testing, the engineer creates series of test cases to discard preconceived notions of the “correctness” of software just developed and overcome a conflict of interest that occur when errors are uncovered. The following tests were carried on the system:-

Table 4.1: Play Station Test

	S/N
	Operation
	Result

	1
	Open Application
	Application Starts

	2
	Select Station
	System checks for internet access

If internet access, stations start playing

Else, system prompts user for internet connection

	3
	
	

	4
	Stop
	


With time and usage, the requirement of the user may change, therefore, equipment installation and implementation of a working system is not the end of the system analysis and design, there is need for maintenance to ensure that the system continually meets the objectives or achieved its specific goals. 

In order to achieve this maintenance goal, the system monitoring methods should be employed. These involves the monitoring of the system during/ or after implementation by observing and measuring the efficiency of the procedures.
4.5
DESCRIPTION OF FINDINGS

Some findings in the development of the radio streaming system are described as follows

It presents a universal access with ease
It improves the storage and access to radio stations
Improves communication where recordings can be made from the application
4.6
SYSTEM DOCUMENTATION

4.6.1 
PROGRAM DOCUMENTATION
A system implemented is examined to see that it has met the designed aims and objectives, unforeseen problems may need to be overcome when changes occur in the institution. The system will be examined to see if it can cope with the changes. To modify files or programs to adapt to changes, expert’s i.e. system analyst or programmer must be contacted depending on the stages at which correction is needed. 

The program is packaged into an executable and installable setup to allow easy deployment of the application for use in any computer running Microsoft Windows Operating System The packaging contains all dependency files; dlls, exe, .sql, .csproj, .csp, jpg and gif extensions needed for the application to carry out its target functions.

4.6.2
USER DOCUMENTATION

Anyone who can read and respond to instructions can operate the new system. The following guidelines are needed to operate the system.

Put on your computer system and waits until the booting is completed.

From start menu go to program

Select “Radio Streaming”
The Splash Screen displays, which last for about 2 – 3 seconds before the user is asked to provide valid username and password to gain access to the main menu. The whole application is menu-driven and made users’ friendly as much as possible.
CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1
SUMMARY 
The product of the study, RADIO STREAMING, has successfully brought ease and efficiency to existing system, which is characterized by manual, time consuming and rigorous processes. It is very user-friendly. The researcher also incorporated graphic user interfaces (GUI) to enable the users appreciate the software package. 

However, full usage of this system by any radio listener will reduce the operational hardship encountered during the use of the web version mode of operation. The system will; 

An efficient storage management which will contain and manage all radio station URLS

Reduction of workload of the users in getting access to streaming URL.

Minimal usage of time locating stations in the application. 

The Radio Streaming System is easy to use by users who wants to listen to stream radio. It incorporates storage, streaming and recording, all in one package. Radio Streaming has never been easier. 

5.2
RECOMMENDATION 
Having clearly tested and observed that the package provides a great improvement on the terrestrial radio system. I therefore, confidently recommend it to any user or organizations or establishments that need effective and efficient radio streaming system. The new system is easy to use and does not require training before one gets used to it.

5.3
CONCLUSION

The almost impossible approach to accessing internet radio through the use of terrestrial radio poses a lot of problem to user. With Computerized based spec analysis system, radio streaming data/information are well collected, processed and stored for future purpose.
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