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A Distributed Conference Architecture with a New Load
Control Method
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Abstract

A distributed conference architecture with a new load control method has been suggested in this
paper. A new event package in this paper enables to control conference load. Some additional
elements for exchanging SIP messages between server and participants, and for distributing the

CRIRIR} © KA
< E1 2012, 02. 04, AMAFY : 2012, 03. 09, AIRYEHY : 2012, 04. 07.
« oty AFE T8 1w (Dept. of Computer Engineering, Kumoh Institute of Technology)

=1 = E—
+ 2 A7E FezAstn SedTuld Qe d7E =Edun:,



68 Journal of The Korea Society of Computer and Information June 2012

load, have been added to new conference information data format. Furthermore to lessen the load,

all conference share
transferred periodically to all participants.

Servers

the processing of conference

information data which should be

The suggested load control event package makes each

server can get current load status of the overall servers. When load increases in one server SIP

client requests are distributed by selecting a server which has the lowest load value, or new server

is created to share the load.

The performance of the proposed system has been evaluated by

experiments. They shows 21.6% increase in average delay time, and 29.2% increase in average SIP

message processing time.

» Keyword : Session Initiation Protocal,
Data
LM &

SIP(Session Initiation Protocol) 7]¥ke] AHH~ 3
ZM2IEIANA F7ERL 571 o= gt o) Bolxd 719
B2 o] ZREL BASHA HEE Bole] AR A
HE 7 23 7A9ds 7271 Ze3ti4]h] £ =
M A 271 Bold 79 dAlske 79w AH e
YRS A3 N2g F3) Alo] WAl ALE3E BA4t
3 AP FEE AF3Ath

olE 95t EaH AR FAAA 7 AT Y

5o B 7o AEA A 3} Ao] oE IS
AHgBte] 771202 A WAl H3) AeiE A Al
Augel) AT, o)s} 2e Fae Bale] 2 AN A

HEL A2 7he] ) Bl ARE Ax7ro s gloket 2= g
om B4 Mo Al 471 Sk ld AW Fst
AR o] M A AHE2= AW F 7P Halrh He A
HEZ delale] o] MM SIP Felo|dE 2 Agw)
A AH_E AWE0] FelE F7ie BT 4%l of
d A9ehd A2 AvUs qug A4l o] Auzt #
2 Bl E sl AA AEs RIE A F7)
Hog Aol & ATH2 F1 dojEe] APx BE A
HEo] BEES Ftk o5 Hdle] B =RoE A¥Y
2 B3t Aos H?ﬁ A2 oME sj7)|A7F AAEYT A
Hez ST AFHA: 7S Alole] SIP HAJA] w3t
Az} 2 B3} BALS xg)sked] Besk @S0 271" A)
22 A~ AR H]"]H Eo] AAEAT B =FoA]
Aokgl o9} e F2E AME3IE Eal 7441 12 B70)A]
Al2=Hle] A & o}~ 23] Alo] & 4= 9o 3 35 o}

Distributed

Conference, Conference Information

<8 =Y & A "ok

2 =22 I3dA 3 A7E 7IEsta M
=AM Akl Az Fah Ao] wale A
AL F2E Al oo} e B4 7
A F2slkE §af Alof oWIE #7]x] & Ha} 3

=8 dast 9450 MFEA F7HE 7AA FR dolH
oo dis] dieth = ARHs A9 7R Aol
SIP HIA1A] ﬂﬂ AAw ok AAEL. VA E 4
5 B4L 3 5 VAN 22S det

W L
2 o fr FTF
e

AC)
ol

=2 o

2%

A2
vEr

ﬂJO

Il 2EHAF
. 2 ?’ji_dﬂ._ﬁ 12

A B4R
lcwoqg R ~EYS FA
A71E BA6lo] dl o] A o] ¥72E AEH
Hozn A AdHz Wt 471 F7F F5E el
SIP AR A7 2 gl Solrke HE] & S7HE s
ﬂﬁiﬂ* Al Aok FA drk wEbA ZA 29 2A

2 7K B e Add 2 AMHES ARSsle] AR 3t
747} 71 S AR AYds M) rlEe 20
Asge 3271 Yasich

a3 18] $49 Az FreE 7 AR At
E712:5} PN 53 Q0B BHE 817t o] o]
o/ITIQ 7 2EYE B4 AR & Qo] A% AL

o #9425 5 Ak

AAAL: EA



AZE B3} Ao PAS AT BAY ARAL T2 69

Conference Server

MIXER | [T

Conference
Focus

Flaor
Control
Conference Server

MIKER |

Conference
Focus

Paticipant

Conference Server

| MIKER

Conference
Focus

/ Contral
==
Floar
Control wenees RTP 912

ISP W\

U Participant

21 B0 mEA
Fg. 1 Architecture of Distributed Conference

K

o714 AP~

7I5s A

L)

Aze AR[2 A 44 2 74
A=  RTPReal-Time Transport
Protocol)[7] Z2EZS ARESte] ZARE2 AW}l H7iat
Atolol|l Al mlE]o] gf AFshe 75 dth E2
o Ao} BEL AU A Ffr Al tigk JES
A3ty gk 7155 AlTgh

o9} e i AWML FRAA AFHL AP
71 W A2 A2 A7} 7l ofof sla o|uf
F7HE AT AW} 71E AMHE AboloXe AHH A F
71Ake] B, SIP A A2 $% WA wEk 2 AR~
AE ] W Fol| Azt Aoyt oSy

19,

i

]

=
{ >

m
o
o

2. mzA ME Ho|E =i
B2 A2 FR dlols EAQI91e XML #4191
application/conference-info+xml Je = 7
‘conference-info 7} #+8 2(element)o]th ©] 840] &4
o2= 79U UR g YRl ‘entity' 9} 541 #AIA] 9]
HAS YERE ‘Version' 2 o] A2 Ko v]s) W3}
H RS g FEA] ARE Yehle ‘state7F Sk 8t
9] 22x(child element) 2= AT Ao i YRS 71
8l ‘conference-description’ % @A) AH 2 HE)E HAIS]
71918t ‘conference-state’ % AHT F7AFEC tig A
AEE JeR7] 8 ‘users’ 5°] AUtk

24 ‘users'E 8H9 QAR 7} RS FRE e
£ ‘user’ S 7HAH o] 840 &Aoo 2= AU ALE AL
3t URIS Y= ‘entity'7} QL 319 242 7 37}

7

-

ArEo] AT E 20| FsHA ARSlE tiulo]2 E SIP 4
% A4 gk AREE YeEE ‘endpoint 7} ATk ©] 84
Tt Addze e Yel=
joining-method’ ¢} ZAH# 2 Aje}e] wtjo] ~2EY HH
£ U= media’ B thuto]xo] A HEIE e
status’ T o] 39 Q4E TRt 94 ‘media’® 1H
H2 o] o] wtjo] 2EY F d 2EYS FE3]S
3|A A2 ofdll FAHE label’' - AA| &2~ HHAE
UERflE ‘sre-id’” §9] o2 89 24F 7RIt

Fol] FA4H ATHE A AHEE AHES F
7¥ete] F3E =ol7] A% AP AR vy Ewlo]
AT QITHI0L B =RelME B2k AT 3
Al Fat AlolE 93 Bag 94so] FUHE AR AHY
2 AR glolE XL AsTh

(e}
WS

. A" dA 2 73

| AAG A2 J3) Alo] WS AMgS
TFZ2E 2% 20 BYvk a9 2004 2 A%
2, B4, §a) Aol BE 2 SgE Ay
tloejujo] =2 At A2 FR wjojEfH| o]
2 71Ee] Wl g 23} Ao} 715o] UM AlEe A
AR dlole] TS ARgsle] FARATE 7 A%
E& MZ zil SIP SUBSCRIBE HIAIAIS AME-3}

T = &
P
p
Hl
X
I

=
eor
[>

=
z

E9] B4 7IsE EEsld HalE &2k

AU AL AE2A VRIS 92 SIP INVITE
HAIAE ARt AR A 7t 84S 3hd o]F Hke
A2 e £ =elA Ak 238t Alo] AFHL PR
to]e] XS ARl FEE dolEMo]2~E da23it) 2}
Aol Al Fal AEHE JehlE  ‘media-load-index’ ¢}
‘sip-message-load-index’ %ol ©] 7L 84& A2
& e 7S AelAl SIP 200 OK 388 BujaL o]0
A RTP AAS o] Az rletes St

A 23l Ael7F AX O ANE2 AuoA ARHx
W 8AE ALY T AS SHOE A A= METE 302
o)3 ThE AN~ MME 7}el7] Redirection SIP WA



70 Journal of The Korea Society of Computer and Information June 2012

A 2] WAt o] Muish AL WS ek A
& AR AvkE F7kslok & Aol A A o
olElol 2ol 8 TFs e Am e AT

4 7A9H 2 JH dolHE HUlL o]ojr] 7|& T2 <
ARz~ AwEF SIP Al 2 mjtjo] 2EY HAES 9
RTP Al1S HASI== 3t} o]9h 2 ANHA 57 33
o tig MEE 27 30 BTk

% 304 AlEE- AT AT 88 e ATFHA
AMME 53} Ao} 715E 7 A2 A1 golEu|o] s
MR 2ste] HA) 7 F3) et B A AHE 7
sk o] AWl 24 Mo} BE AU A
B3} A7} Eol A2 AWU~ Mue) 71 Bed 7
S 9P AH doJeulo]z=dA AFA 571 2 5 Sl
A2 A URIE 7K Y= conf-server-list-uri’ &
BolA] AT AHE Aeisic): A28 AT AW F71 &
71E AP AHE F F3t et 2 At 2dske #
TREAA AZ F7H M| F4E ¥ SIP REFER
AAE Btk oo ois] T e AR F7HE AHel
Al INVITE ®IAIAE Hulo] Aads dar 71Ee] AelAls
BYE wlAAE Hifjo] AAgEadoesn 7t ANHL My
of Rale 24 & & A Hck

.|_,

Conference Server

T | INVITE
Participant v
Send 200 OK & Search Load Control
H Make RTP Session Database
|
'

RTP Signal v v
2 Check

- i Media Load Contral
r :

. 1 Mixcer Inclex
i

]

1

H

‘media-load-index’
‘sip-message-
load-indesx'

RTP Sianal

Select Lowest
Load Contral

¥
Ves
Index €lrrent Load Control
t Index Alowed
7
Send 302
Redirecction th

o

Load Control
Index> Threshold
Mo 7
Yes

Access
‘conf-server-list-uri'

Update
Load Control
Database

Conf.Info. Send INVITE
Database To Server URI
Other
Canieience Load Reallocation
Servers

T2l 2 2ot Ho| HWAIS AlZsH S ZATRIA SN Y SAE
Fig. 3 Flowchart of Distributed Conference Operation using
Load Control

2. §5t Ho| o|HIE m{F|X|
ool =i AMA
£ AFexe 73} Ao oHE #7]1A] Was Al
ste] ot 2o B 94Eo] Ut AEE AvExs
AR dlolg] xHlo] AU WA HYY Q&

2 AnEHA HE

o

‘conference-info’'®] 319l 84AE  H3F AE 3l
‘media-load-index’ ¢}  ‘sip-message-load-index'7}  A|&

A AT 84 ‘media-load-index' & 2 AHTA A
HellA  wtje] ~2E" AE 93 F3F A5E YehH
RTP AJAdelx] Agske= 2t AZ 9 Bt]Q 299 3
o|Z= EflelM AR EE 27 HEF] HA S VIEe=
AT SHeRE Ay Rt d8gs vsis
‘max-media-load-index'¢} 7 AHH2 AHE FE37]9]
St server-label’ S 7FATE 24 ‘sip-message-load-index’
= ZF A9 AollA] SIP WA1A] A2)E 98 F3) A5
el AR 72 FAEE 29 SIP 84 fAA
NFe S VRS R etk 402 = A Bt 84k
< YeRHE 'max-sip-message-load-index'$} Zt AHT~
AHE 23171913 “server-label & 71T

eeeeeeeeeeeeeee Participant erver

SUBSCRIBE

SUBSCRIBE

SUBSCRIBE

SUBSCRIBE

SUBSCRIBE
SUBSCRIBE

—
NOTIFY to
Participnats

INVITE

—

NOTIFY to
Participnats

NOTIFY to
Patticipnats

INVITE

20 0K

ACK

RTP Session

302 Redrection

INVITE
200 OK

ACK

RTP Session

SUBSCRIBE

SUBSCRIBE

SUBSCRIBE

NOTIFY to
Participnats

NOTIFY to
Participnats

NOTIFY to
Participnats

O3 3 SIP HAIX| & ATAA HE Wt it
Fig. 4 Exchange Procedure of SIP Messages and Conference
Information

o 7 eage @A) 5 F9l A ddds A
9] MFE YEMIE ‘servers-number’ &} A|2-Hle] F3}
ol w2t AEA 71 2 5 Sl AHPE AMES] URI
AL = ‘conf-server-list-uri’ 2 ZF AWz} @A @9

z

\

e o



28 Pat Ao} YA

AR AR ANds 2 T

o

1 e 7B 5521 current-participants-list 7F 9
. 84 ‘current-participants-listE 402 7+ AHH
AHE RIS server-label' & 7L T
"1‘147P A Agslal e REEE UEdiE
‘current-participants—number 7} 3L 0] 24 <Al Z+ Ay
Hx qHE TESP)HI3 ‘server-label & £ 02 7HTh

A #A) B4R 2820 JEE FABPI9S a4
ol ‘distributed-conference-state’ 7} MFA F7F HAx
ole] 319 ahEM A HA ANAx A £E et
WE  ’current-total-participants—number'®} AFTA
7R digk i FERE Jeply] 93 a4dd
‘participants-info7}  F7FEATk. 84 participants-info
‘T 319 84= K3} Alo] oMIE F7)A] ARE ARE E
W71 913 'load-control-notify' s} F3} Ao} o|HE 7)A]
o g FA wAA e AR 2715 Fe]7] A3 B 19
2 AR dely ¥R st AFE Uep] 9%
"load-control-notify—differential’c] F7F=ick o]k #
< §3} AlolE Ash] A% B8 2 aE0] AlgA F1E
A A HH dlolE] IS AMESE SIP WAIA] w3 d3p
£ 19 4o Btk 9714 SIP 200 OK 35 WAIA= F

Sl gk B

A 2 ARE2E AMHE Alelol] SUBSCRIBE HIAAE
ARESte] B =RollA] AIjEEE §3) Alo] oMIE #71XE &
E31aL itk A2 3R ARA2 AW 5 stupel A9
¥ F 94S A AT ARHs AHe ASHs R
tloleHo]~E da|zato] Fat AE ZALSkaL AR A
HAdx AHE FTksloF & Afdle o] AHelA INVITE
HAAE Btk o] & 2§ 7AH# 2 AW} RTP AAE
A 53} Alo] AHH2 oE HI|AE M2 FFSIH &
A AFAA FR YloJElS AL

ojojA] AZg F7RALA o] MW FAE ¥ SIP
302 Redirection HAAS HUlo] NMEA F7FE Awet
SIP A g RTP AAS SIS stk SIP 302
Redirection & F4E SIP AAE Adsted ARE-H
<= A ] ok A 7S] digk A9HA g1 dlolH

7+ 7 J1 B2 AHEe] Badtezy Fas o

e

FIAAE A WA 2620 BE2E 7 F i) PCE AL
Skt duk AFH: e gs FFAAR MS 9
=2 XPE AXE 15t19] PC7t AMSEITE EE PCE
shte] LAN AMlZHER 7% ABu Aol uix]stia 2t
PCe| UEHZ <lElFelx 9 $1HE X3 LAN 2739
&% 100Mbpselth ZF PCY ARRE 1.8GHz o272

£ CPUZ AMg3ta viIv=e] 832 2GBo|th

B =Doa] 2|0kt B3} Ao} WAS ALEE BAE A
fx o} Fa) Ao WS /\]—QOW ¥ 71 ANy
2 Fzofe] Wi AAARES Hal 25T olE $3t]
b Alo] WAE AR B¢ ﬁﬁi\“dé Ao Ao ¥
3} 3183k YElE ‘max-media-load-index' ¢} ‘max-
sip-message-load-index' & 50022 3} A5 3o

ARdE AR S 54 F F Y P @ F

ke o] ke Wow ANAR Auzt FHES §9
o 23 59 oluje] 24 A Hlch
120
110 :
,‘-_'\IUU .
@ a0
= 80
=l :
= T i -
= -
= 50 i
E e, o
" o e
20 -
10
o
. i o 12 15
HHB 2 2R £
[——=swloi s —=—o/z g4 |

25 Ert X|QIAZt H|mEIc] S5t 18745500
Flg. 5 Comparison of Average Delay Time (Mex. Load
Allowance=500)

7ME ARU2 7t 47} 39 Y e 9 BT 1)
o] AU~ AHTHS AMgEleg FY 3 458 Holu 61
A W RE e F3} Ao] S AR B4 And s 1x
o] AS AFA2 AWy} FrlEe] Bile BdElA HEa
Aol e HoZth AvEA At 471 68 o fE

ohel E4g AdHs pRolAe Hi AA Az

A ]
216% #Aags i@iéﬂ U A 47 99
2.

s
"
<.
)4
oy
N
o
>
o
5 o
=y
o
2 ]
>
S
®
~
5
ol
§ :
%
MB

e
9 62 AR~ JHo Ao %
= e Asjes

3} S83ke 70022
B 7k 6%



72 Journal of The Korea Society of Computer and Information June 2012

L wbE RS AT ANEE ASseh} 0 o o
2] 25} Ao WAL Agate] AL AHzE F71slof
o] YR Bolzth olsh o] AR Aoz A

o Reh S8gke Aol net 24 @ 4 lo] Asjeizg
B¢ £Y 5 A
120
1o =
=100
& 90 4
= i
R‘—_] 80 W
=W - +
=] e gy
o /
T gg =
0 an /I“’_
20 -
10
0
3 3 E] 12 15
MO A ATIR 5
[ =35m0 gy el

J216 Eo XAt H|mE|CH Fot 51874700
Flg. 6 Comparison of Average Delay Time (Max. Load
Allowance=700)

a8 72 HA AR el g A9Es JR 1)
ol 9] Aol A~Q%e HF SIP wAA] A2 A7+ wia
2793 Ayjolrt. Hdj Fa} &g S000F silen w
A ARUL AT 571 638 Y WY ARAs Myl 5
7k=o] SIP HIAIA] HEE EHsiAl gtk $4 Ay 37t
A F7F 6 W ARME WAelxE 292%9] HYAIRE 7
A5 HoFa glom 9y W 340% HAskar 158 Y
394% a3 BHoFa glon Izl 4t ) I
HARE FAFo] ARE BHAFA k. of2] INVITE
WA A9 SUBSCRIBE H#IAIA] A2le]l i g]2EE At
43 24 AUs FE111E AHEshE 1429 SIP )

AR AR B8 @EAL 5 3tk

200

o3
o
N

ec)

5
=

r
i

HAF A2 A ZHm
]

B3
@
2

5
&
\

\

\ A

ra
&

o

[
H
4

9
HE s A
5

EES
e

ol

|

27 87 SIP HAX| AM2lAREE[
Fig. 7 Comparison of Average SIP Message Processing
Time

1 ARz ST AR BHE Aele] SIP AA
WE A R R} BAE Aeisher] YAy aago) F7)
o Az sz gu vl Foho] AU E A
% #7408 Agslor & AvjH 3
B YolEY] AE RE AHEe] BHFES ol $3IE
% ol Stk £ =Ro AN oo} ge TES
AHEIA 22 AR BN A2 A RaE 3
8 Ao} & 5 gom SIYE okee ¥Y & WA B
A A2 5 BAS 95t Bahe] Ass
2% BN A2 JolA £5 Z7MA FhaA
) ARV SPGB A B AT AL B4
8 Aslele FEolA 206%004 3L1% 79 At A
A @t gov) Asjzs B delse] A
SIP WIAA) A2l AZke 22000 4%
M GEAR 5 98-S Btk B e AR 3
M 8 0% B e A% 838 PSSP
WAA Al Blis BlAES AR BUE AN 72
Aerstel AAZA SIP WA FLAE T BEA)
I A H B0IN B Rl Ak P2
vhE M RS BErtE S ol R ANE
4% 97 ¥ Bash ok

o
-
3L

e

o+

~

o e
[11 J. Rosenberg, H Schulzrinne, G. Camarillo, A.
Johnston, J. Peterson, R. Sparks, M. Handley

and E. Schooler,
RFC 3261, June 2002.

"Session Initiation  Protocol,”

[2] M. Bames, C. Boulto and 0. Levin, "A
Framework for Centralized Conferencing,” RFC
5239, June. 2008.



73

(3]

(4]

(5]

(6]

(7]

8]

9]

J. Rosenberg, "A Framework for Conferencing
with the Session Initiation Protocol (SIP),” RFC
4353, Feb. 2006.

Y. H Cho, M S. Jeong, "Policy-based
distributed management architecture for
large-scale enterprise conferencing service using
SIP,” IEEE Journal on Communications,
Pp.1934-1949, Oct. 2005.

Y. Cho e al, 'Distributed management
architecture for multimedia conferencing  using
SIP,” Int. Conf. DFMA, pp.98-105, Feb. 2006.

H K Cho, K S. Lee, C. S. Jang, "A Method of
Efficient SIP Messages Processing for Conference
Focus,” Journal of The Korea Society of
Computer and Information, Vol 12, No6, pp
187-192, December 2007.

H. Schulzrinne, S. Casner, R. Frederick and V.
Jacobson, "RTP: A Transport Protocol for
Real-Time Applications,” RFC 3550, July 2005.

M. Bames et al, A Framework for Centralized
Conferencing,” RFC 5239, June 2008.

J. Rosenberg, H. Schulzrinne and O. Levin, " A
Session Initiation Protocol (SIP) Event Package
for Conference State,” RFC 4575, Augist 2006.

[10] C. S. Jang, H K Cho, K S. Lee, "A Method of

Efficient Conference Event Package Processing
in Distributed Conference Environment” Journal
of The Korea Society of Computer and
Information, Vol 13 No7, pp  199-205,
December 2008.

[11] C. S. Jang, K S. Lee, "A New Distributed

Conference  Architecture using Resource  Lists”
Journal of The Korea Society of Computer and
Information, Vol 16, No.9, pp  123-129,
December 2011.

2% AR
Fpt
4 T A eI

yek  BFEEs)

SIP, ¥Htl= Al
o, JTeplEE a2y
BEmail: csjang@kumoh.ackr



WWwWWw.KcCi.go.kr



