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Abstract Owing to the improved wireless communication technologies, it is possible to provide
streaming service of multimedia with PDAs and mobile phones in addition to desktop PCs. Since
mobile client devices have low computing power and low network bandwidth due to wireless network,
the transcoding technology to adapt media for mobile client devices considering their characteristics
is necessary. Transcoding servers transcode the source media to the target media within corresponding
grades and provide QoS in real-time. In particular, an effective load balancing policy for transcoding
servers is inevitable to support QoS for large scale mobile users. In this paper, the resource weighted
load distribution policy is proposed for a fair load balance and a more scalable performance in
cluster-based transcoding servers. Our proposed policy is based on the resource weighted table and
number of maximum supported users, which are pre-computed for each pre-defined grade. We
implement the proposed policy on cluster-based transcoding servers and evaluate its fair load
distribution and scalable performance with the number of transcoding servers.

Key words ! transcoding, load distribution, QoS, cluster, MPEG profile grade, scalability
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struct RWT {
int weight_datal4};
// RESOURCE WEIGHT, MAX CLIENTS, TOTAL WEIGHT, ACCUMULATED WEIGHT
}Server[BACKEND_NUMJ[GRADE); // Ed2zdg Awe] AU75A HolE
// BACK_END : Edas Aus
// GRADE : ER23Y FF
void *thread_function(void *arg){

get TRANSCODING_GRADE from client information;
target = c.};i(Resource( TRANSCODING_GRADE ).

if(ladmission_control(transcoding_grade, target)

return -1; // reject a new request
/I AEE Edazay AW 7hER St
resource_weight = Server[target]{ TRANSCODING_GRADE).weight_datal RESOURCE_WEIGHT)]
Server|target] | TRANSCODING_GRADE). weight_datal ACCUMULATED_WEIGHT] += resource_weight;
request_transcoding(target, &client_inform[]); // 13 Edazy vz ALEx a4 A

}
int chkResource( TRANSCODING_GRADE )
{

int i, idx, weight: // BACKEND_NUM : Edllazmyg Ay
int min = MAX_NUM // MAX_NUM : o 4=

for (i=0: i < BACKEND_NUM; i+ +)

{

weight = Serverl[il[ TRANSCODING_GRADE].weight_datal ACCUMULATED_WEIGHT);
if (weight < min)

{ /I 78 SR Had EdazY A T
min = weight;
idx =1}
¥
}
return idx;

& 8 A 7HFA 7 JhA] dndF:

admission_control(transcoding_grade, id)
// id: selected server number
// transcoding_grade : transcoding grade requested by clients

int weight;
// MAX_SQCIF, MAX_QCIF, MAX_CIF : % 7}8A g

if(transcoding_grade == SQCIF)
{
weight = Serverlidl[transcoding_gradel.weight_datal RESOURCE_WEIGHT);
if((Serverlid][transcoding_grade).weight_datal ACCUMULATED_W EIGHT]*weight)> MAX_SQCIF)
return 0; // reject a new client request

if(transcoding_grade == QCIF)
{
weight = Server{id{transcoding_grade]. weight_datalRESOURCE_WEIGHTY;
if((Serverlidl[transcoding_grade].weight_datal ACCUM ULATED_WEIGHT)+weight)> MAX_QCIF)
return 0; // reject a new client request
}
if(transcoding_grade == CIF)
{
weight = Serverlidl[transcoding_grade]. weight_datalRESOURCE_WEIGHT];
if((Serverfid][transcoding_grade). weight_datal ACCUMULATED_WEIGHT]+weight)> MAX_CIF)
return 0; // reject a new client request
}

return 1 : // accept a new client request

£

2 A4 Edxmnyg AWM QoSE TEHFAIFIE A grade® AMRA7E 2738 Edazgd FFE ekl
48 ¢ deXE S&Eh‘s—t— YA o] =S el MAX _SQCIF, MAX_QCIF, MAX_CIF & ZtZ+gj
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/* Work Load %/
while(sqcif>0 || qeif>0 | cif>0 || 4cif>0)
{

val=rand()%64+1;
if(val==1 && sqcif>0){
sqcif=sqcif-1;
Workload{val);
}
else if(val==2 && qcif > ON
qcif=qcif-1;
Workload(val);
}
else if(val==3 && cif > O){
cif=cif-1;
Waorkload(val);
}
else if(val==4 && cifd > 0N
cif4=cif4-1;
Workload(val);
} // while end
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