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Abstract x) ’

This paper designed and implemented a next-generation solution Internet
Broadcasting system applying FlashVideo. Compressing Class i @ real time
currently being broadcast in the field, this is a syste %an se% as well as
Internet live broadcasting, which is a solution that su of Internet Live
broadcasting, VOD service and UCC service easi Ctisgas that supports real
time streaming of MPEC4 and WMV images on th rnet %?)Vphone by compressing

camera and VOD images using H264 Codec if~eal time, w first, the first real time
encoder system in Korea with the real .tir&)rding re of camera images and a
software product that supports the up-t Codec techwology suitable for the Web and
Smartphone environments. Second, it i -wa t@t broadcasting system that can play
videos with an MP4 player and sup, ser c t&%@and customizing. Third, the Contents
Management System (CMS) fg% n serviceNstreaming of video contents and lecture
management contents in real ti rough |d phone or iPhone.

Keywords: real tim&ernet \o%astmg, HD (High Definition), flash video,
compression \\ %

1 Introduc@
With the rapi pread distribution of the Internet, a new concept of broadcasting
media combining com atlon with broadcasting and sending out programs through the

revolutionary cha the domestic broadcasting environment.

In the e ase of its launching, with poor quality broadcasting due to its poor
production, not attract any special attention, but in the 2000s, as its potential ability that
exceede ave broadcasting: e.g., viewers can enjoy the broadcasts beyond time and
ecognized, so including existing sky wave broadcasting, large online businesses
to jJump into the Internet broadcasting business.

Judging from the current speed of development, by 2020, the number of professional
Internet broadcasting companies will be more than 2,000, so that it is predicted that it will
become the darling of the 21st century new media industry, and the Internet broadcasting that
shows a mighty power like this unlike existing sky wave broadcasting, produces and relays
contents exclusively for the Internet and attracts attention as a new medium with infinite
possibilities in that it takes its range of visibility of global netizens as well as its own nation.

The most characteristic advantages can be mentioned as follows: First, the maximum
strength of the Internet broadcasting is that unlike sky wave broadcasting, it does not have
any restriction on the number of channels and time of broadcasting, so the users can watch
“the program they want” at “the time they like” in the two-way broadcasting type. Second, it

Internet appeared m& e end of the 1990s, the Internet broadcasting is leading the
h
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deals with the area ground wave broadcasting has not been able to deal with due to viewer
ratings or conditions of production and can target the niche market. In other words, it can
exhibit differentiated media characteristics to its abilities. Third, it can provide customized
broadcasting: providing the programs the viewers demand. It is forecasted that the number of
small Internet broadcasting companies will gradually increase with its merit that individuals
can operate just with simple equipment.

Thus, this article attempts to support easy operation of the Internet Live Broadcasting,
VOD service and UCC service online with a system that can provide VOD service as well as
Live Internet VOD by compressing HD videos in real time, compressing camera and VOD
images using H264 CORECODEC in real time by implementing a system supporting MREC4
and WMV videos on the Internet and Smartphone in real time streaming so th MODS
and transmit Live broadcasts in real time using the Web and Smartphone ip~or reduce
traffic costs and solve security issues, to especially chang%e field of s@ ing rapidly

[ ]

expanding on the Web [1-3]. \ @

2. Related Studies @
This Chapter will describe the differences bet exi% Oadcasting and Internet
t se

broadcast, the transmission methods of the Int broa.dc ices, and the structures of
the current Internet broadcast system and-ln@ broadcag ta transmission structure, and

Comparison and analysis by transmissior@hods. @
2.1. Differences between the exi:ir@}aadcas@ﬁd Internet broadcast

Internet broadcast is a techno
and recently, which is promatj

in whic mmunication and broadcasting are combined,
the gr elated Internet industry with the expansion of
the distribution of ulfra speed network and network advancements such as
Internet Data Cent and Gonténts Delivery Network (CDN), etc. The Internet
broadcast services p varipu %ialized services unlike existing terrestrial broadcasting
and satellite b %g, whichhave the following characteristics: They are interactive or
bidirectional, % hile 4 isting broadcast media, the senders transmit contents to the
customers unilaterally, i Internet broadcast, bidirectional communication is possible
between the senders e recipients, and the senders can provide enhanced services
accepting the cust requests through conversations with individual recipients. Second,
the customers can and the services types and characteristics they want to the senders with
personalize ices and diversification of channels, and they can receive contents whenever
they want. dition, they can choose and repeat contents as they like, and through this,

CUZW ervices can be provided. Also, the Internet broadcast provides infinite

br g channels unlike existing broadcast media, and the service providers can develop
and ibute contents fitting the customer’s characteristics and demands. Third, the Internet
broadcast services linked to other Internet industries can connect to the other Internet
industries like e-commerce easily through the enforcement of security and charge function,
and promote the creation of profits of related Internet businesses.
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Figure 1. Differences between eX|st| oadca and Internet broadcast

Figure 1 shows the differences bet Xisti castlng and Internet broadcast. The
Internet broadcast can promote t @\ of re ternet service industries by accepting
the requests from the custom I- dlrect , personalization and diversification of
channels.

2.2. Transmission meth QHI nterné@ dcast services

echnologégan be used not only for the air channel broadcast but
also for the | based e-c eree, video advertising such as product sales promotion
and corporate etc, various events like real-time live broadcasting services, and various
Internet services such as e learning broadcasting by images and texts in parallel. The
services provided thro e Internet broadcast can be divided broadly into two types by

N

\

s+ 00000
Qq ‘

The Internet broa

in which con e delivered on the request of the customers, and the kinds and types of contents and
transmissi ed may differ depending on their personal requests, and the customers can receive
cont & @wver they want. In addition, the contents can be controlled depending on their request:
e.gion, and the contents service providers can develop and distribute the contents according to
the claskifications and characteristics of the customers.

transmission meth '& lows
2.2.1. On—de%e vices: On-demand Internet broadcast services belong to a “Pull Service” model,

2.2.2. Live broadcasting services: The Internet live broadcasting services belong to a “Push Service”
model, which come under the live relay of specific events not recorded broadcasting compared with
TV broadcasting. This method is used to transmit the same contents to numerous customers
simultaneously, and news and publicity media transmission services for numerous subscribers, too, fall
under this.

2.3. Structures of Internet broadcast system

The Internet broadcast system consists of several broadcasting devices and servers. There
are differences in the servers by the actual placement, but it consists of a Stream Server in
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charge of the Web Server and streaming transmission. In addition, an encoder creating or
processing contents and a storage device storing generated contents are required. Figure 2
shows the structures of the Internet broadcast system. For the On-demand services, contents
stored in a device can be sent to the customers through the Stream Server, and for the live
broadcast, the contents created through the encoder can be transmitted to the customers
through the Stream Server directly. If the customer accesses to the Web Server of a Contents
Provider (CP) to request for related contents, the Web Server should choose a proper Stream
Server by the live broadcast/On-demand services and the demand of contents and the selected
Stream Server can transmit data to the customers via the Internet. The Internet broadcast
system devices are already commercialized, and in particular, various products forstreaming
media transmission technologies such as Windows Media, Real Media, MPE Mick
Time etc. have been launched and used. @%’

= Q Q\)
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i
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2.4. Internet broadca transmission structure

The Internet da@wsmission methods are classified broadly into Unicast and Multicast,
and most Interpet ices are provided through a Unicast method based on TCP/IP or
UDP/IP. M@bgyhlle the Multicast technology developed for multilateral group
communicatioh “services like Internet broadcast, but it has not yet been widely popular.
Howeyer, recently, the affiliate application services markets such as Internet broadcast and
dist%? earning etc. have been growing sharply, and it is expected that the Multicast
technotogy will be widely used because of its better effectiveness and economic feasibility
than those of Unicast. Especially, the Unicast transmission is suitable for the contents
transmission specialized for individual customers like On-demand services, but live broadcast
services should transmit the contents to a great many subscribers, so the Multicast
transmission is required acutely for the effectiveness of the network resource. This Chapter
describes transmission structures that can be used for the Internet broadcast contents
transmission. Especially, it suggests alternatives in terms of the Unicast and Multicast
transmission technologies, and compares and analyzes their advantages and disadvantages.

2.4.1. Unicast (Pure Unicast): This is a transmission method mostly used in the Internet
broadcast services currently, and data packet is transmitted through TCP/IP or UDP/IP
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Unicast link between a sender and each individual recipient. As shown in Figure 3, through
an individual Unicast link between the CP sender and each recipient customer, data are
transmitted. Each recipient request for contents by accessing the CP’s Web Server and the CP
transmits the relevant contents using a Stream Server.

CP — "
= . _
|- AL — “ = )
=m- =:1]! qﬂ f —Egal Net\w\éfrl;“\
&I; ¢;| i === it .-
- e \ R e
B\V—" :\ — N

-~ le,
u
‘x\ / i 2-"“
\_\_:“‘“‘“—_3__".
Internet| Q /_’L\o/cal Network
_~T
a- 7| -

=

| e

, n&%\ ~\© O
Figure@ﬁ%ast t%%ussmn method
'\

(1) Advantages

This is a widely ransml 5|)$Vmethod on the Internet, currently and suitable for
On-demand service V|d|n idual customers with individualized services. Also, a
direct link is s een a C d & customer, so the CP can easily get access information,
contents use atio traffic statistical data of individual customers, so it is
advantageous to estabhsh@nd customer management policy.

(2 Dlsadvantages ‘b

Transmission delays and data losses may increases with changes in network environment
such as par%%ngestlon in the Internet network, according to which the so-called “Middle-
Mile” iss occur: The data transmission quality is rapidly degraded. In addition, Unicast
link 4 sép as many numbers of simultaneous log-ins, so a lot of network bandwidth is
der@d, and there is a great load on the transmission Server system. Thus, by a CP’s
transmission system capacity and network link bandwidth, the number of simultaneous log-
ins is considerably limited. It has a lot of limitations in applying to the Internet broadcast
services and live broadcast services consisting of a large number of groups.

2.4.2. Relay Server-based Unicast Relay: This is a method of relaying a CP’s transmission
traffic to a recipient, in which a Relay Server is located for area or ISP domain. A Unicast
link is used from the CP to the Relay Server and from the Relay Server to a recipient
customer. While the transmission data goes through the Relay Server before reaching the
receiving host, network upper layer “transport layer or application layer” function should be
carried out, so it is also called “application layer Multicast” method. Figure 4 shows an
example of the Relay Server-based Unicast Relay transmission method. The transmission
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traffic is transmitted to each Relay Server by Unicast, and individual customers receive the
Internet broadcast data stream through a Unicast link from the Relay Server in geographically
nearby locations. The CDN technique to which recently attention is paid is a typical example
of the “application layer Multicast” method. A CDN transmission service provider installs a
CDN local Server in each area of the network, a recipient is allowed to receive the Internet
broadcast stream from a CDN Server located close not from a long range of a CP so that the
so-called “Middle-Mile” issue of the Unicast transmission method can be solved. With the
emergence of the CDN technique, a new business field of “CDN transmission business” is
settling and several companies at home and abroad like Cisco Systems are developing and
selling related solution products. In the CDN transmission business, Inktomi an€ Akamai
(foreign firms), and KT and CDNetworks (domestic firms) are currently rtiMr' ating.
Besides the CDN technique, a method of implementing Multicast functio 'n%mlication
layer” is proposed. “Your Own Internet Distribution (YOID)” project in_spme¥academics in
the United States studies a method of forming a lo 'cd%e’e betye ceiving hosts
participating in a certain group and attempting Unicast betwegn indvidual hosts along
the tree. In the meantime, in Korea, companies sucira '%C&C ar&?lfz Communications
developed techniques of implementing Multicastmissi W'on in some receiving
hosts by software not using a Multicast router iathe networlignp re leading the market of
the related fields. . Q
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@igure 4. Relay Server-based Unicast Relay transmission method

(1) Advantages

The local Server-based Unicast Relay method is efficient in terms of use of network
bandwidth and transmission system resource compared to the existing “pure Unicast” method.
Also, from the position of customers, instead of setting up a link in a long range of a CP
penetrating the Internet backbone to receive contents, they receive data from a Relay Server
close to them, so the quality of the data transmission can be enhanced. This method is suitable
for On-demand services. For a CDN, each CP distributes the contents to several CDN Relay
Servers in advance. If a customer requests for contents transmission through a Web Server,
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the CP finds the optimal CDN Relay Server located near the customer, responds to the
customer, and the customer accesses to the relevant Relay Server to receive the contents.

(2) Disadvantages

There are some problems in providing live broadcasting services by a CDN transmission
structure. While live broadcasting services are characterized by numerous simultaneous log-
ins and seamless transmission of real-time data, the CDN basically depends on Unicast Relay
transmission, so if the number of simultaneous log-ins sharply increases, there is a limitation
of its coping ability. In addition, while live broadcast stream reaches froma CP to a eC|p|ent
it should go through a conversion process: [network layer < transmlssmn/appllc ayer
< network layer] in the CDN Relay Server. In the CDN method, contents d?butlon is
performed by the CP, but the actual transmission of contents is in charge @‘ DN Relay
Server, so compared to the pure Unicast method, R's co d customer
management function gets weaker, and all contents controhdi rlbutlon management in
the CDN network are done by the CDN transm |d , SO the dynamics
structure between “the CP and the CDN service pr r rna centermg around the
CDN service provider to some extent.

2.4.3. Multicast (Pure Multicast): The Mu %nethoo\% mes that Multicast function is
ica

distributed to the Internet network. CP t session through a Web Server
and notifies customers of sessio % atlo to receive Multicast data. The

customers get related informati the CB% b Server, subscribe to the Multicast
session and set up a Multlcast the netW roughout the course of these, a Multicast
tree is formed between the network routers. own in Figure 5, data transmitted by the CP

are delivered to each cust hrough Iticast tree of the network. No separate Relay
Server is not used.

Multicast—enabled Local
Network

Multicast-enabled Local
Network

~T N

-7

Ca g .

f*'" “ae
B

Figure 5. Multicast transmission method

Multicast—enabled Internet

(1) Advantages
IP Multicast technique is a standard technique sufficiently matured through research and
development for 20 years, and compared to the Unicast method, it is very efficient in terms of
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use of network resource and transmission. Most common routers already have built-in
Multicast function, so an ISP can use it once the formation of a related revenue model
becomes concrete, The Multicast method is a transmission method very suitable for Internet
live broadcasting services with numerous simultaneous log-ins, and theoretically, it can be
delivered to infinite recipients. In addition, since all packet transmissions to the recipients are
done at the network layer, the packet transmission time is very short.

(2) Disadvantages

This is suitable for live broadcasting services while it is not suitable for On-demand
broadcasting services providing contents and quality specialized for individual customers: In
Korea, some ISPs have introduced Multicast, but it has still not been introduce ISP
networks. Especially, whether to support Multicast function in substructur ??mission
such as DSL (Digital Subscriber Line) and cable modem has not yet verified.
Application of Multicast within an ISP network i ively eds le Multicast

transmission technique between different ISPs has still aj@i ob% Ve.

2.4.4. Relay Server-based Multicast: Multicast dist nis P network while it is
predicted that it will take some time for Multicast function'to’be distributetto the entire Internet within
a few days, so a transmission structure mixing Unica@gd Multic t will'be an effective alternative. In
this method, in an Internet backbone netwosk @ pporting icast, Unicast link including IX
(Internet eXchange) is used while in an ar efWork supporting Multicast, using a Relay Server,
Multicast link to individual customers is speci I&{@method is very effective when CP and
the customers belong to a different | lbg,n Ass inFigure 6, from the CP to the Relay Server
of each area network, Unicast Iing%e transmit while the Relay Server transmits data to the
individual customers through Multicast link. Tehe Clistomers located in the area network access to the
CP’s Web server, analyze the lggation of th rver and the support of Multicast, and subscribes
to Multicast group with tbe %@erver to,{ IVe data.
7 N

e A% Multicast-enabled Network
—
( Relay Servedrdﬂ\

Multicast—enabled Network

,/'—“«/_”q\\,.-

Relay Server |

Internet Backbone

Figure 6. Relay Server-based Multicast transmission method

(1) Advantages

The above method is a mixed transmission method of Unicast and Multicast, which can be
seen as a realistic alternative by the prediction of the introduction of Multicast. In addition, in
an area network supporting Multicast, the effectiveness of use of the network resource using
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Multicast transmission can be promoted. Internet live broadcasting services are the
representative target services. Also, if it is used in parallel with CDN transmission method at
the local Relay Server, it can support both On-demand services and live broadcasting services.
In this case, the local Server uses Unicast transmission for On-demand services demand while
Multicast transmission for live broadcasting services.

(2) Disadvantages

For the seamless cascading of Unicast and Multicast transmissions in the local Server,
detailed technical developments such as contents distribution management, Multicast group
and session management are additionally required, but the development of related
techniques will be easily solved by using Multicast standard techniques develope§ M [2].

2.5. Comparison and analysis by transmission methods ( Q

A comparison and summarization of merits/demerits a aeteristics four Internet
data transmission methods described so far are like Tab e Unica thod is suitable
: r live broadcasting

services. The effectiveness of use of network reso and pr ing ‘Capacity is high in the
Multicast method. It can sharply increase in applying simulta log-ins or Multicast. At
the contents and customer management leve nicast h d is advantageous, but they
also can be provided in the Multicast od throu separate group and session

management technique. To sum up, to er rt both On-demand services and live
broadcasting services and increase t ctlv economlcs of use of resource, it is
desirable to use the second and ourthigaethods i |

Table 1. Comparlsorv)f Intern&tf\ cast Data Transmission Methods

o | N
Transmissi n& d Relay Server- Relay Server-
A Unicast based Multicast based
Characteristic ﬁ Unicast Multicast

Target services

\ &Z)

On-demand On-demand | adcasting | broadcasting

e -
N
veness Very low Low Very high High

Resource use @
o)
N%@multaneous log-ins Very little Little A lot Many
L

- Additional Additional
Relatively
Contents and customer management Easy management management
easy
needed needed
Transmission services quality Low High Very high High
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3. System Design

This chapter aims to describe the system implementation environment of internet broadcast
solution, overall system design, video and web system design, video system design, and
internet broadcasting solution diagram.

3.1. System implementation environment

3.1.1. Video system implementation environment
m DBMS : Oracle 9i or higher, My-sqgl, MS-sql
m Web Server : Apache-Tomcat-7.0.37

m Server OS : Redhat 9.0 or higher Yy
m Development Language : PHP, Java, Dhtml, XML, Flash

m Video services environment : FMS (Flash Medla S r) base igang services,
encoding service
3.1.2. Web system implementation environment Q : x)
m DBMS : Oracle 9i or higher, My-sgl, MS-sqgl x
m Web Server : Apache-Tomcat-7.0.37 Q . %

m Server OS : Redhat 9.0 or higher q
m Development Language : PHP, Java Xwas

3.1.3. Broadcasting System envi on@ t &\
m Mobile Relay System : M (1 Set).
m Composite Cable : CAN RE Cable (Vi&%mercomﬁally)
m Cable Reel : Doldolly

m 2 Units of Came a DSR F)&b
m Zoom Controll ZC-
= ereless Y UW

m Tripod :
m Table Doll ystem ing a notebook installed on a table) : JC-9911
m Chroma Keyer Sy

m Chromatte : CK

3.2. Overallz&%r esign
In Figur tually, Front End consists of a Web Server or a streaming Server through L4
SIW a WaII through a Web browser, and the load dispersion Server disperses load to
e% erver by load balancing. The streaming Server provides streaming service of FLV
file e the encoding Server converts WMV or other files to FLV to send to the streaming
Server. Back End via L3 S/W consists a DB Server, security management Server, file Server,
management Server and backup Server.
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Figure 7. vé& yste@agn Drawings
3.3. Video and Web system des . %

Server, load dispersiorn and We and the user can see video hosting, LMS and
homepage services s the Web\ Server connected to the load dispersion Server, Web
Server and the @ Serv hejvideo hosting Server, the DB Server and file Server of

the Web envir mprm@e Server.

Figure 8 consists of a v'd@msting Y Web environment improvement Server, cache
@1 er,

% Tosting Server Web Environment Improvement Server

s&m

Server

Video Hosting. LMS. Homepage Service

Figure 8. Video and Web system design drawings
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3.4. Video system design

Figure 9 shows that if the enterprise registers video, the contents management Server
manages the video, manages and operates corporate logo, player size, storage capacity and
traffic, and if it is an FLV file, it is sent from the streaming Server to the Web Server linked to
the DB Server, and if it is a WMV or other files, the encoding Server converts it to FLV and
sends it to the streaming Server, and then it is sent to the Web Server linked to the DB Server,
and the user is provided with services simultaneously with the access to the Web [4-8].

Vidao Ragistration Contents Mansgamsnt

Flgu V|de S Design Drawings

3.5. Internet Broad s&olutl

ram

Figure 10 s cture |c31 the system receives video inputs through HD cameras,

saves the mpu@ using r e encoding system (S/W), and the customers can see the
t ing

saved video s Web in real time through a player, and in addition, it by
organizing the video ¢ in through the cameras through a scheduler system by date and
hour, so that it can t t and operate the video to broadcasting companies in the form of
IPTV.

-

Windows Media  Scheduler System.
Server.

Video  Management CMS.
Server. e

Userd Video Player.

Figure 10. Internet Broadcasting Solution Diagram
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4. Merits of Internet Broadcasting Solution

First, it is the first real time encoder system in Korea with the real-time recording feature
of camera images, supporting the up-to-date CORECODEC technology suitable for the Web
and smart environments, which is not a hardware product but a software product.

B Real time recording (encoding) while watching
multiple camera images directly )

M Supporting dual recordings in various image

formats (WMV, AVI and MPEG) .

er S){V

Second, it is a two-way Internet broadcas @tem that_can play videos that can provide
lyrics as well as existing VOD videos usin 4 player, provide video service through
WMV and real time streaming, support attmx@;ustomlzmg

Figure 11. Real Time E

Q Figure 12. Supporting Various Players

Thi:;, it can provide streaming services of various video contents and lecture management
contents in real time through Android Phone and iPhone the video management system and
scheduling system with the Contents Management System (CMS) feature.
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Figure 13. Contents I\@agenler&(osy tem
. Q \

5. Conclusions and Future Work%?
D ser

This is a system that can provid& s well as live Internet VOD by

compressing HD videos broadcast e fiel al time, for which a next generation
Internet broadcasting soluticﬁ&at would- support easy operation of Internet Live
broadcasting, VOD service ,and UCC s online was designed and implemented.
Everyone agrees that in ture, broadcasting is a medium that will develop
infinitely with the con¥ (gé'ce betweerMNoroadcasting and IT, but most Internet broadcasting
companies run by i iduals are Il broadcasting companies, and they do not have any

special basis f , SO ab@ﬂ' tic view might be suggested that they will disappear
from the mark hin 2 or @ea . Yet, it is clear that it is the eye of a typhoon in the future
broadcasting market.

In the future, it is p to construct a lot of information and data to contribute to the

development of thfl& t broadcasting system.
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