
I .  Introduction 

Con l'ere 11 cc app I i GI( io 11 s rc: i ;.; on ~ X I L I ~ S  i > I '  
pcogi~qhicnlly clisp cl linked nodes t11at ai-e capable of  
cschanFing audio-grqAiiciil arid auclic~-visiiil 
i ii 1b rrna t i o ii . t 11 VOLI g 11 d i ffsre.ii t ty pc s o 1' coni i n  ii n icat j on 

At present. conference applications play :I key role i n  
workgroup t o o l s .  An efficient conf'ei-cnce service is 
I'Liiid~~mzntal ii l  fxil i tate the development and i'onirol of 
this typo 01. applications. A nuclear aapcct 01 confei-etice 
applications is the.ir ability to use iiiultipoirit 
coiiiiii iinication i n  heterogeneous cnvii-cmiiients. 

In  the scope this work. a ccinfercnce franie\vork was 
~ ~ n c c i v e d  iisi~ig tlic Java"'* platform [ 11, based on the 
ITL' T. 120 recomiiiciiclations. will1 reliable ~i~ulticasting 
communic:itic,ii for hotli data and control information. 

Thc contr-ol inforination is inaniigecl by a service 
iiiipleniciited i n  Java. according to  tht CORBA Event 
Scrvicc. iiivdcl [?I. 

'l'hc present paper inti-ocluces and discusses the main 
fearures the proposed cmference control service. 111 

section 2, the statc of the art a i d  related work are 
pl-txnted. Section 3 provides a general description of the 

JiCt Uioi-kS. 

confercncs li-aniewol-k architectui-e. with some emphasis 
on re I i ab1 e multi cas tin g conirn u ii i cati on and on system 
synchronism. still in this section. the specification and 
t he i n i p  I erne n tat i i n of the proposed frame \ w r k  arc 
presented. Finall!;. szction 3 presents some concluding 
rernarks and lines lilr furtlicl- work. 

2. State of the art and related work 
-.  1 here are se\~cl-:d p'oprietar!; xchiiectures for this 

type of c~>llahorntivc applic:itions. some of which arc 
reliwiiced bclow. However. the proposal undcr 
consitlei-ation i n  the pre~en i  papcl- is based on solut ions 
rccoiiunc ndcd 13) s tanckircli sa t i (,n 
insLituiioi'is hisicnlly.  ITU-T ;inti IETF) anc l .  thus. cvc 
will focus our Littetitioii cm systems tliiit sonieliow rel:ttt* 

There arc tw(i htisic t cs  c i f  c~~qllkl-cficc ~ ~ l I 1 L 1 - o j :  

i ii te 1-11 :r L i o n a1 

inclai-clisecl wluiions. 

~iplitl!;-~ou~lccl/i;il-rilai :iii 
which, sonic tirue,!.. c:in be ci)i> 
schen1ea. 

;iii t hori [:i ti CO ii tro I in t'c h a  ti  is i i  1. I t imagi  n g i hc I nc i i )  hc: rs 
and the confe.rence access. On the othcr hand. thc litosc.ly 
coupled approach Lists ;I ctistrihutccl control that cloes 1101 
require an explicit control mech~inisiii lor nieinbers and 
applications. These two con!rt!l niodels a x  so different 
that interaction between conference applications using 
difi'erent control models is, in practice. ruled out. 

These two approaches are pr~posed by two 
stand iird i sat i o 11 i ii s ti t uti o n s : Intel-national 
l 'e I ccoiiiiii 11 nic a t i o ii Uiii o 11 (1 'I'U 11 and I n  t ernct 
Enginecring Task Force (IE'TF). 
coupled conference consists of' multipoint sessions with 
audio and \.ideo streams, supported by RTP and KTCP 
protocols, using IP i\lrulticasting, as it is the case o f  
MBonc 131 in [he Iotcrnet community. lTU defiiird IWO 

standards for iightly couplecl conferences: T. 120 [ & I  21 
reconinlendations for data con-ltrcnces and H.37-3 
recc)miiienJati~,ns [ 131 l'or multimedia conferences. The 
increasing interest in  inore formal confieerence,s lead TETF 

'l'he tightly coupled appr-oacli I S  11' 
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to [lie dcwlopnicnt i s t i l l  ;is work in progress) of- ii tightly 
c( i u p I cci i n (  d e  I - "SCCI'. Si ni pl c G> n fcrc ne c CO ii trc ) 1 
Pi-otiicol" [ 131 - with lunctionalitic'a t h n t  are similar t o  
1TU T. I20 and H.323 functionalitics. 
A 2rc.a~ iiuniher of characteristics of confercncc 

applisaticins arc coiiunon to various sccn:ii-ios. The use o l  
generic t'uncticrnali ties simplifies tlic developmcut of this 
type 01. applications. creating conditicws l o r  the  use of 
iioriiialiscd iiiodcls which. i n  turn. makes possible the 
i n I e re( I ii ii cc t i t  In of (1 i llere n t 

Genci-ally. (;pica! conl'crence systeiiis i~vliitcl~~~ard. 
aud io  and  vidc<i) arc c.haracicrised by the followinp 
1'unciion:iIit~. in addi t ion to security. >ti-eaining and 
iip p I i cat i on - sl icci tic fuiict i c I i i  ;iI i t i e s [ I 5 1 : 

( l a t i 1  

transiiiisioii 

3. Conference System 

3.1. Gcncl-a1 description of thc architccturc 

Authorized licensed use limited to: b:on Instituto Politecnico de Coimbra. Downloaded on May 05,2023 at 10:41:26 UTC from IEEE Xplore.  Restrictions apply. 



applications (:Figure I ). The. CC service. as I-espoiisible 
for the administi-ation o f  the conference. irnpleinents a 
minimal set of the basic functionalities of ITU T. 124 
recommendation (GCC- Generic Conference Control j [ S ]  
[741 1751, and uses a reliable service for multicasting 
communication. For the applications data multipoint 
communication, we have chosen to use JSDT (Java 
Shared Data Toolkitj [26]. JSDT is a framework based 
on the ITU T. I 22 recommendation. “Multipoint 
Cominunication Service” [6]  [27], implemented in Java 
with i h e  option to use reliable multicastins 
coini-nunicatioii protocols (es: LRMP - Light-Weight 
Reliable Multicast Protoccil [28]j 

. 

_.- ~~~ .. 

‘ I  
~ Y . . -  ! 

Conference Controller i 

J S D T  I 
i 

Transport service 

Vig. 1 - Component stack of the proposed 
conference system 

’The confe’erencz system relies o n  a hiemrchy o f  nodes, 
cIienis/customers and ser\’ei-s, organised in a tree 
topology. supported by JSDT links (Figure 7-j. The 
servcrs are the suppliers o f  the conference services. \\,it11 
a top scirvcr and some proxy servers. The collaborative 
applications are in the custoiiier nodes, linked to one or 
inure servers, or in a server. 

,,/’----\, 

Fig. 2 - Conference typical topology 

The top server manages the conference resources - 
sessions, channels ancl tokens. arnong others -keeping. as 
such, a conference information base. The i-esource 
requests are made directly to the hierarchic superior. 
working up in the chain until arriving at the top server. 
To avoid high response times, proxies have the c:ipacity 
to give resources, as they keep ii replication of the top 
server resoucce dalabase. To guarantee the information 
updating, the top server and the proxies share a reliable 
multicasting communication channel. This functionality 
is provided by the CC module. hasect on the standard 
OMC specification COKRA Everif Srvvicr 121 (Figure 3 ) .  
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Fig. 3 - Information updating using the underlying 
CORBA Event Service 

The CC r-riuclule provides high resource availability by 
the us6 of group Libstractioiis that comprise the top server 
and the proxy servers. This functionality is supported by 
replication ~ ~ O ~ C S S G S  th re based on reliable muliicast 
conununication mechanisms. 

As the conference scalability is directly relatcd to 
resource request response times: the servers must speed 
up the resource response process by placing the answers 
i n  a reliable multicasting cominunication channel with 
capacity f c x  message filtering. 

Due to its nature. proxies can assume the conference 
leadership. in  case the top server becornes off-line for 
any reason. This functionality is achieved through the us2 
of a keep-alive mechanism that is active between the top 
server and its proxies. 

Load halancing between top sewer and proxies c a n  
also be iniplementecl in systems that use the proposed 
architecture, as a way to i m p r o ~ e  system performance. 

Conferences also require a control information 
database. holding information on their members and 
applications. This database is distributed by all nodes and 
keeps track of all the occurrences in each conference, as 
for example the entrance of a new custoiiier node or the 
start-up o f  applications in a given node. All the changes 
in each nodc are communicated to the direct hierarchic 
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3.2. 'I'hc CC rcliablc multicasting communication 
service 

Fig. 4 - Conference system coinrnirnication 
architecture 

3.3. Synchronisation 

3.4. Implementation 
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Fig. 5 - 0t) jcct  model ot the cont'ercnee scrvicc 

4. Conclusions and guidelines for further 
WOl'k 

Iii thc present paper w e  introtlticetl lhc m a i n  I'c.atures 
of o u r  conlkrence control hervice based oii the COKKA 

Fig. 6 - \-iew ot thc prototype confer-cnce s>stenr 

'Tliiis. ilie p r o i x i s c ~ l  c.onfexiice control service based 
(111 the COKHA Event Service is cliaractcrisccl by !he 
fo I I t ) w i n 

( I ) scalability refineimnt of tightly-coupled 
cunlkrencc models based o n  the ITU T.  I20  
iecc>mnieiidatic?ns; 

niulticast.in2 caminunication capabilities (mappinp 01' 
native IP multicasting, reliability process optinusation. 

f-i-api ie 11 ta t  i oii/rc assem bl i rig ) . adj List i 11 g i t U ) 

en \ i I-on iiie n t s where dat ;I rep1 icu t i o ii/updat in 2 ac t i  ( )n s are 
i i i v o l \ c  a s  i t  i s  the case of coiilkrciice control 
iiithnation xcortiing to 17'U T, I 20  niodel: 

in ai n c( HI tr i b ii 1 ions: 

( 2  j es~ensinn of CORBA Eiwi.{ Scr 

fi 1 tclr i ng and total ordering: allcl 

Our f;)llowinp stcps will be the f ine  tuning and 
e\;aluaticin (01' thc proposcd CC CORBA Event Scrvicr. 
The cva1u:ition of the impleinentation will be very 
inipcirt:int for thc fu~ure  scrvicz iiitepl-aiion in We13 
r nvii-oil inc 1-1 to. I II add i ti oil. we pl u i i  t c) i ii vc s t ig a te arid 
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