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Design and Implementation : An Algorithm Supporting VCR Functions by Extended Steam Merging
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(Department of Computer Sience and Technology s Nanjing University,Nanjing 210093)

Abstract As an effective means of VOD service ,multicast has been researched for about ten years. Many algorithms
of it have been matured. But there are only a few papers about multicast schedule supporting VCR functions. The rea-
son is that supporting VCR functions will increase the complexity of schedule of the server,and will decrease its capa-
bility. In this paper,we present a multicast scheduling algorithm VCRSM provding VCR functions by extended stream
merging. Active buffer management on client is used to partly satisfy the VCR actions of users.On server,original
stream merging is modified to adapt to all VCR requests. We also put forward delay request to optimize the server’s
performance. When compared with other systems in simulation, VCRSM can satisfy all kinds of VCR functions with

no delay, while occupying no more bandwidth than others.

Keywords Multicast, VCR actions,Active buffer management,Extended stream merging
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void targetCommonStream(Stream * a) {
Stream # p = a-2>previous; //Eﬁ?ﬂﬁl’ﬂﬂﬁﬁl‘]ﬁ?ﬁﬁ
while (p 1= NULL){
if (a->>virttime — p->>virttime < p->>endtime — nowtime())
break; //fEfEp ERLIBTE L p
p = p->>previous;
}
a->>target = p;
// ﬁfﬁlﬁi a B &5 SR 1]
if ¢(p 1= NULL)
a->endtime = nowtime()+ (a->>virttime — p->>virttime) ;
else a->>endtime = a->virttime + movielen;

(DIE¥ HE B E L

void targetRewindStream(Stream * a){
/ /2 EA T P R HARE B iR
Stream * p = a->>previous;
double endtimel;
while (p = NULL){
endtimel = nowtime + (a->>virttime — p->>virttime);
//iE LB
if (endtimel < p->>endtime)break;//7E p EHRAE L
p = p->>previous;

//EIEﬁﬁﬁ. PHRHAREBIF
Stream * q = commonStreams;
double endtime2;
while (q != NULL){
if (g->>virttime >> x->>virttime) {q = NULL; break;}
endtime2 = (a->virttime + g->>virttime)/ 2; //48;iBF}[8]
if (endtime2 > nowtime())

if (endtime2 <C q->>endtime)break;//7E p H R BT8R
q = q->>next;

'

I/ FITE AR B AR IR
if ((p == NULL)&& (q ==
a->target = NULL;

a->>endtime = a->>virttime;

telse if (g == NULL){

NULL)){
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a->>target = p;
a->endtime = endtimel;
telse if (p == NULL){
a->target = g;
a->>endtime = endtime2;
telse {
if (endtimel <<= endtime2) {
a->>target = p;
a->>endtime = endtimel;
}else {
a->>target = q;
a->endtime = endtime2;
}
}
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void answerDelayreq (double reqpos,double delay,double rate){

double reqVirttimel = nowtime() — reqpos;

dobule reqVirttime2 = reqVirttimel + delay;
Stream * p = commonStreams;
if (rate > 0){ //IEH WY EEFK
while (p '= NULL){
if (p->>virttime > reqVirttime2)
{p = NULL; break;}//p B F B KER
if (p->>virttime > reqVirttime1)
if (p->endtime — p->virttime > reqpos)
break; //p BEFEERZ HFEXFH KK

P = p->next;

}
Yelse { //{IH B9 EER R
Stream * lastp = NULL;
while (p 1= NULL){
if (p->virtime > reqVirttime2)
{p = NULL; break;}//p B F B ATEE
if (p->>virttime > reqVirtimel)

if (p->endtime — p->>virttime > re-

qpos)
lastp = p;//p HEB 2 AW Bk #H
K&

p = p-Snext;//EMBILAFR 5K
p = lastp;
}

answer(p);

}
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