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ABSTRACT

There is a company that is not available Multicast IPTV live streaming. The company, place the relay
server in each branch office, is sent in unicast live stream from the stream server at headquarters. To
convert from unicast to multicast format in office. Then, it sends to the client. This is the overlay
multicast. In the case the relay server is not in a normal state, all clients of the branch may not be
able to view the live stream. This should solve the problem. First, I want to generate a tree structure
with vertices relay server where the problem occurred. I seek the shortest path between other branches
from the vertex. At this time, the modified dijkstra algorithm is used. I select a backup path associated
with shortest path. Clients of the vertex can use the transfer path of the selected backup, connect to the
relay server of the other branches, has received the live stream using unicast. Thus, it is possible to
view live stream stably.

© 2014 KKITS All rights reserved

KEYWORDS: IPTV, Private Networks, Enterprises, Relay Servers, Live Streamings

ARTICLE INFO: Received 10 June 2014, Revised 14 August 2014, Accepted 14 August 2014.

1L A8 PTV Mulze dit AgAES thdes st

Aulzoltt. @A e IPTV ArlzE 29 tigt 7]
& A% A} Bo) ol oA A Avl2E
Correspondmg. au‘thor is ‘w1th -the DePaanlent of ]—(—‘)" 3 E]- Bl 1 ]4_ % ° ]/\HZ]?‘(:, o ‘IQI' é]—:ﬂ X]-iﬂ
Computer Engineering, Kongju National University, 275,

1 o Z‘ r

Budae-dong, Seobuk-gu, Cheonan-si, Chungcheongnam-do, Ags 752 249 AFds AL FA7E A
(1223-24, cheonandae-ro), 331-717, KOREA. 2 o] Fojz| A ¥ Ao Aot} IHER F

E-mail address: jwkim@kongju.ac.kr



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 9, No. 4, pp. 409~416, August 2014

Ael A% BAY BUE 24, 24T 5 9o
napae) G Y ww ohye YA A
Agsted ofelgol gtk

ole] B =EdAMe AE HEW  (Private
Z2o A9 IPTV

oz Al & &

z
9,»
=
o
=
i
.
Ho
&8
ol\
=
=4
fd
1o
N
N

>

Live Streaming A4 A ¢H4
A Weks AAB A F

2 =79 #4L2 ugH 2o A 2% #EdAT
dre 71&9 IPTV 743 A&% IPTVY Aol
I Tz, FAA- dsjA AHET A 3FAAE
Al 2ZNA AR FARE HEAT F e WY

%
< 7€y, Al aBM s 2ES TP

ddT

N
r

2.1 Z8€% IPTV Live Streaming 342

Ahef IPTV Az a2 57kl &9 oA
S&HW <O¥ D Zo] FAHY, FE AHEH
= 2EY A9 W dE7)2EMulticast) H4
< o] &sta Ytk

<a¥ 1olA SHOSuper hub office)el| Al BT S
AdzEo] FH o @9 W9 Z7 VHO
(Video hub office)2 AEE AW A 22 A9
2] VSO(Video service office)2 HEE o] zth

HH e HAel=EL VS04 DSLAM AHlg 7}
A4 AlolEdo] (RG : Residential Gateway) “H]
2 &8 718 W9 Set-top Box(STBZ A% o]
NARE F YA =Hol Xt o] w SHO — VHO
— VSO — DSLAM — RG — STB 7t¢] #&uk4
< BEAS olfrE FHANZE AE WS AE

st Al

Long-distance
backbone

NI ~ )
= - Seel () S/VHO: Super/Video hub office
Y z&ft >~ | & Router
h) Metro intermediate office

1
1
1 \\:EG — Sebl—top : @ Video serving office
I =S-aDox | DSLAM: Digital subscriber loop
: : access multiplexer
1 Access 1| %a| RG: Residential gateway

I 1. FET IPTV o}71EA
Figure 1. Public IPTV architecture
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Figure 2. Private network live streaming configuration
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function updateDistanceAndPrevious(obp)
begin
for (i=0; i<this->numberOfNodes; i++)
begin
if( (isse(this->maplobplli])) and
((this->maplobplli] == this-infiniteDistance) or
(this->maplobplli] == 0)) and
((this->distancelobp] + this->maplobpl[i]) <
this->distance(S$il) )
begin
this->distanceli] = min(this->distancelobp],
this->maplobpl[i])
this->previousNodeli] = obp
end
end

end

19 3. £4 9 Dikstra ¢18&
Figure 3. Modified Dijkstra Algorithm
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for(i=0; iKrelay server count; i++ ) {
if server is shutdown then set Ci is max num;
set node is servers,Bparent, Ci T, My, IP;
node append to nodes;
}
result < modified_dijkstra( nodes );
sort result order by
node length asc,
node bandwidth desc, bps asc,
memory usage desc,
Cpu usage asc;
print result ip list;

19 5 HaH g 55 29 dugF
Figure 5. Minimum cost list output algorithm
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SmartPlayer CMSServer RelayServer #1

RelayServer #2

1 : Request Parent Relay

P2 Response Parent Relay IP

3 : Request multicast connect

4 Access grant
5: Reﬁuest Relay IP list when not respnnsei‘!.

7t Request unicast connect

9 : Access grant or denied

10 : Request unicast connect when not grant at 9

8 : Check unicast max connect()

RelayServer #n

Streaming Server

12 : Access grant or denied

13 : Unicast connect when not grant at 12

11 : Check unicast max connect()

a9 6. FEYO|AEY FA MY Mg ¢Ajrho]o] 17
Figure 6. Relay Server Selection Sequence Diagram for Clients
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Figure 7. Web based Contents Management System

[root@RPC2 ~]# /home/servers/SmartRelayl ive/SmartRelay -c /home/servers/SmartRelaylive/SmartRelay.ini

0S 6.5 build 20140508)

1:22] eth® IP address is 192.168.200.6
2] HAX UNICAST : 0
2] SmartChS connect success. Local IP : 192.168.200.6

[2014-06-09 20:41:22

[2014-06-09 20:41:28
[2014-06-09 20:141:23
:2

68.200.6 2014-06-09 20:41:22 FIRST
sten at 15888 port
eceive from CHS
168.40.6

: CHS LIVE START 25 20144

1 Send target clients START :

1 Conmand receive From CHS
1 SEND : CHS TEXT UPDATE 7

0 00202:00 3 192.168.101.6 192.168.200.6 192.168

4] Live strean check
sdp -0 /dev/null --timeout 10 —-stop 0.61)
4] Multicast process 13056 launched.
[2014-06-09 20:41:32] RPC 192.168.200.6 2014-06-09 20:41:32 LIVE 01 00020003 00040005 o
0

00600070

890001000

: Pass - with Audio - (/usr/bin/rtmpdunp -r rtnp://192.168.99.|

[2014-06-09 20:41:42] RPC 192.168.200.6 2014-06-09 20:41:42 LIVE 01 00020003 000400 05 o
0060007 000800090001000

a8 8 FAAW FE 29

Figure 8. Relay Server Daemon Program
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Figure 9. Player Program for Clients

=
2
1
o
N
HN
|o
b
o
ra
ofN
)
>
)
2
¥ oo ©
:(1){:’9

A
B
=
ofo
o,
s i
it
>
o
_o|£
rr
e
=
SO
(3 EIIN
2 glo
{m
e
)
9‘L

AN

TN

=
Mooy fu oy B

17
=

o, iy
o
luf

S i

o oy 1o

o
N
Y
[
{m
B
=
2
Ir 4 to
BL
o 4>
1 wt rlo

o
>

to M

ol

ol

3

re
m X r
s
X T o 4
QL

o,
=,
e
[

o oR
>
=
fru

> o
©
Rl
o

te
o
N oz x

m

dpr

gh

2

[

m

Mo

ol

11—

o
= o m
> lﬂl
Iz
~
S
offt
QL
N

M
e
Ty
N ‘
I
lo Ay

o

0 Rl

iy
i)
9,
Kv)
rt
N
182
lo
ofN
X,
2
=

ol
% rin 2 fd

o L oy
o
e rr
|
N
—_ m[o

=
ot
N
%9,
X
)
<2
N
i
U =)
1o

3
=

HRES

References

[11 R. Doverspike, G. Li, K, N. Oikonomou, K.
K. Ramakrishnan, R. K. Sinha, D. Wang an
d C, Chase, Designing a reliable IPTV netw
ork, Internet Computing, IEEE, 13.3, pp. 15-
22. 2009.

[2] V. Pai, K. Kumar, K. Tamilmani, V. Samba
murthy and A. E. Mohr, Chainsaw: Eliminat
ing trees from overlay multicast. In Peer-to-
peer systems IV. pp. 127-140. Springer Berli
n Heidelberg. 2005.

[3] Y. D. Chawathe, Scattercast: an architecture
for internet broadcast distribution as an infr
astructure service. Doctoral dissertation, Univ
ersity of California. 2000.

[4] Y. H. Chu, S. G. Rao, S. Seshan and H. Zh
ang, A case for end system multicast. Selecte
d areas in communications. 1IEEE Journal on,
20(8), pp. 1456-1471. 2002.

[5] A. Ballardie, Core based trees (CBT) multic
ast routing architecture. 1997.

[6] P. Francis, Yoid: Extending the internet multi
cast architecture. 2000.

[7] S. Banerjee, B. Bhattacharjee and C. Komma
reddy, Scalable application layer multicast.
Vol. 32, No. 4, pp. 205-217. ACM. 2002.

[8] S. Skiena, Dijkstra's algorithm. Implementing
discrete mathematics: Combinatorics and gra
ph theory with mathematica, reading, MA:
Addison-Wesley, pp. 225-227. 1990.

[9] T. Stockhammer, Dynamic adaptive streamin
g over HTTP--: standards and design princi
ples. In Proceedings of the second annual A
CM conference on Multimedia systems. pp.
133-144. ACM. February, 2011.

[10] K. Honkanen, HTTP Live Streaming. 2011.

- 415 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 9, No. 4, pp. 409~416, August 2014

Jae-Woong Kim received
A8 HLHEAHEE ol &3 13d
By HE A= 24 R 73

the bachelor’s degree and the
MS degree in the Department
of Computer Engineering from

the Jungang University in
e

s t 1983 and 1988, respectively.
He received the Ph.D. degree in the Department

8 % of  Computer  Engineering from  Daejun

University in 2000. He has been a professor in

Multicast IPTV live streaming= AH8-% 4 §l& 7] the Department of Computer Engineering at

AOIWBM s 2 AKAD A FAMHE FiL 24 Kongju National University since 1992. His

(B9 2EFAHAA Zo|B2ERS FUMN2E current research interests include  software

dJe 2 AFus o] Z+ AAHA Ao A ThHA] engineering. He is a life member of the KKITS.
HEH2E %EHE Zhato] ZEfolAdEd HFste E-mail address: yjkim@kongju.ac.kr

Mo FEN 2E HAE AgBT) oln 2 FAA
W7h A7 ohd ASolE dw ANAD ®
£ 2oL Fo|urEYL AH B 4 = 4
gol WA ol 4%E A A 2 AN
AL NHez e ETzE 4T 2 7
HolA ge ANADE e =

a0 Be Wy A4 A2 Adat wAdd F

AW} 248 ZeeldEEe ods Adw
A% AZE olgdd fUN2E P B AAX
Wl W&o PolnrEYL Aewert

/\E

stozMn QAAOZ FlolB

4
3

Myeong-Ki Jung received
the bachelor’s degree in the
Department of Electric
Engineering Education from
the Chungnam National
: University in 1994, He
received the MS degree in the Department of

Computer Multimedia Engineering from Kongju
National University in 2004. His current
research Interests include software engineering,
web engineering, IPTV. He is a regular member
of the KKITS.

E-mail address: bright@kongju.ac.kr

- 416 -



