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P
P2P Peer-to-Peer
S
SHA Secure Hash Algorithm
T
TCP Transport Control Protocol
TL Total number of Link slot
TS Total number of Content slot
TTL Time To Live
U
UDP User Datagram Protocol
A%
VOD Video On Demand
AW
WwWw World Wide Web
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AY) Glaslad) acay sl
P Jsaall ~lide Jiay M5 2l o sic -
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e IS0 Aaliall lag) ¢ a0 3o o Ll sy e S sl ey 080 syl b
A L) caacad 0 5aY) 52D Ui el Cus (i01) 338 as Y1 338 e Ty
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if (TF,#0) then Pc,=IPc, (5-3)
5 LS VO gl o Galiall Alasl @i L) (5 sinall & s Ganadiy o |l
(4-5) DY 3 e

for k=1to M
VCijk = (1 ,C) (5 '4)

S Gy i) e (s inall S Jiag Beasl i i e sl ge JS s Caa
A by N Sl Labad) (6-5)

TL = BWL/Bunit
TS = RWS/Runit

v
TF [i] = TL, j=1
M=0, TR=TS

---->

j<i& TR#0

A yes
End
yes no
A 4 A 4
M=TR | M = TF[j] |
v
yes W
TF[j] = TF[j]-M
A 4
PCij « IPcj

<K =1; KE— M; K++ >

VCijl.link_slot =1
VCijl.content slot=c

End

A oy 48y 881 ahial) (6-5) Jsi

80



aill sl syl glangaly o ssnall Gyelaill yigas wualll Juall

Azsand dale) g walall M@‘ 5.5
sy xGle el (S Y ¢ gl cilile dald g il g Gt ) aasll ]k
) e s B e lela ) w el el (I Gl ad e 2 AN (L) ddee dal e
(Gl IS e J pemall Lpnsan s Leadi s 3ale) aga Ao a8 (53 ¢Jiinnal
s sty b (Cul aann IS ) Ay o 8 G Jdiad) Gile o ala)l andi dlae o8
Rl ¢ Y (e QY (i i 2aay (535 AL Ll ) (e Ay gla e AES S

Al Ay (7-5) IS Chag s sinall e LY i aaay Jis )

Sequence Frame order Data

s i) Ay glal) Ay (7-5) Jsdd
S gl Labadall Uiy daliall Aiasl s e SIS Ganadd andll dle b
Opeasioadll ) L) 5 (a5 i
glings sl JSAIL Lenpant s JISU 038 (s 55 Balely axdial) ok i) S Ui 2y
(BWS =TS * Bunit) (sl JUaY) aaal (5 s anay L8505 <13 ) elld Jal o
S a5 anal 4 glall il glae sel iy adiiveddl asiy oCplu ye 32 o JISI Jliiud e
Gy Aisall 59 em JU i L laie ABSH Ll G50 s Y e
(A s ) Ll saley Sy (el dulenl 3 Al o
i el sale) 41 .6.5

la ity Al () et o 0 el Al Ay (e il i) ISl il
3o iS5 Ao yuy 35080 Ly sale Y A1 Ay (sl (e OIS AN L Gase Dol (a5 de
Agipobie o el (amy J8 s
psity Al cCpme Juye o acan (go aldll S (pe Badme A€ Ui (e Lo a8 die
Al A cle ) saa) ) gie Gens Al Jleb @l sl Slely

A4S ey ) o g (53 Calal)

81



sl sill l2h liigaly g sraall Gyl gingas

aabll Jamgll

Jsia ) dsash dal e Cild) and aosiiy i wda eyl Al )l s Jliinl xie

O A4S HLaell clalal)l e cale JST dase Ganadd Jeaa da g dua caglhall Gauaidl

Dbl e TPe Cpstiall Jis Gaa Gl a0ddll a0t liall Ganaddll Jean 0t ey

Laaie cuilS Al Cla gl &) s p a3 & (e s <fail node ALEW 338l () gie (33 o (52
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for i =1 to Host No

if (IP[i] == "fail IP")
TF[i] = TF[i] + M][i ]

LAY 3akal) oo ) AT (8-5) Jsad

D 28l a3l PC Aeadldll (g glial) Jia e AL sa8al) ) gie e Gl addal) o g8y A

ALE 5l JaiuY Bada anads Llee 5 ya & AL Baiell o3n JE e deia S

no

{(9-5) S b cal) Gl Laadall Ui g 5 iy

recv down IP

y

< i=1 to Host no >

PC[i] ==

TF[j] =‘”}F[j]+M
TF[i] =0

down IP

yes

v

TR=M, IP NO--,
TF=0

< k=1 to %ostno >

M=TF

v

M=TR

7

v

TR=TR-M
TF=TF-M
v
PC« Host name
IP NO++

Aghads ke (b vie 4S80 gl Saley B L)) (9-5) JSi
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patiall 5 cCaldl) @lliay G acad) s AN adat e Jsual ¢prial
mat S e Boke A cffmpeg ob da fe A8Se o sl ae Jaladll 8 Laaicl
Bosall )y eI ey iy padl e i Sldee o Agsee C o el
& gaall 53y geall Adlinal TlalY) c dasail cililae (e o g s o guall
* «Simple Direct Library (SDL) e dald 4iSe 43U Je gadll (a jal Laadiul
g Sl 5 RS o il e e o Aaly 4 i€ gl Bae (e all A gide AiiSa
Laddicea) duna ) elasal) L1.7.5

(2-5) soally e 5 Gkl oLl e sy LS e Lol

Lasiisall La pll cli€al (2-5) Jgand

PIAREGH YN
LA Je #1 AY 5 Jaay) dllee stdio.h
Lo oSaill 5 e UadVl ey cllilee stdlib.h
oullall & giay Aaladl ) szl netinet/in.h
ralaall &\ }'j paal sys/type.h
4 aSaill 5 el e Jaladl) cililee sys/socket.h
) netdb.h
pg slie 5 (pduaall el G Jo gl
arpa/inet.h
528l ae Jaladll Sililee libavformat/avformat.h
Lo Jaladll 5 add il il slaa libavcodec/avcodec.h
G geally pSail) g AL Je a all Sllee sdL.h
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aadall aa ) 288 .2.7.5

Gl (RS dlee ooy ) Leany ga dial Jlsl adaB ce Y e adal 2
(Can ) dglany oSaill
pe Jalxill 5 cJuai¥) Lggd 1 a s Al Al Axg gl ) aaidl mali sl (Sadll (g
Ll die A Ly sale) 5 caatin) aa Jalaill 5 ¢ jaadl

Juay) dasgs -

925 O sic Al Liaiad g csock_stream 88l Laill (e socket e oLl L djadl &

@Sﬂ Lﬂh} listening &LQ:\M\)” ca-aj-l olales = (a:i (e <7000 - Lﬁ}\-‘“““ ddva r“gJJ "192.168.1.5"

i shall (11-5) JSal Chus (Juai) A Y Jdaual hbad (10-5) J<E s

LA 3al dama )
Juanyl dgs 41 (10-5) Jed

//socket creation

int socket master = socket (AF INET,SOCK STREAM,0);

//define server information

server.sin family = AF INET; //server type (Internet)

server.sin port = htons (atoi (PORT)); //server port (7000)

server.sin addr.s addr =inet addr (IP) ; //server IP (192.168.1.5)

//bind IP address and port to socket

bind(socket master, (struct sockaddr *) é&server, address_size);
//listen to clients

listen(socket master, 3);

Juan) digs! e pall @ gl (11-5) Jeil

Jaad Y se e laslea callll ey o cang cpdall A jaaell el a4 2
4aaa 5 FILE NAME alall aud Cilaslaall 63 (g 43S jlia o) jal) aldll 5 <cHOST NAME

.BIT RATE &l Jaza 5 <FILE SIZE
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po Jalaill e ) Ganad & ey sael ) laslad oda Gl arddl a sk s
Adaall iy 7000 (e e M) A3, U 5a) Duration ilall 53 Sy 4DA (e Caldl

(5-5)

port = default_port + ID;
(5-5)
since: default port = 7000, ID = number of file in the data base

(1024-1) Gz o 55 A5 a2ae il Q8 il elli
o b G (13-5) Sl W praddl pe el @il alaad) (12-5) S o
vad) g dalaiy 3l

Crana Gla slaall (o540 B2 g ddiall a8 ) Jlus
P bl sacls e ) et :
+ Ddad ) cal)

A 4
\ 4

Saad) aa Jaladll Jal ¢ 82 Jahial) (12-5) Jsil

//accept new connection
int socket new = accept (socket master, (struct sockaddr *) &client,
&client length);
//receive file information
recv (socket new,buffer,BUFFER SIZE,O0);
//insert new item in data base
Data base[file no+1].HOST NO = 1;
sscanf (buffer, "$s\t%s\t%d\t%d\n", &HOST NAME,
&FILE NAME, &FILE SIZE, &BIT RATE);
for(i=1l; 1 <= file no; i++){
file no++; gfile no = file no;
Data base[file no].ID = file no;
Data base[file no] .PORT= Default port + Data base[file no].ID;
//Default port = 2000
strcpy (Data base[file no] .HOST NAME[Data base[file no] .HOST NOJ,
HOST NAME) ;
strcpy(Data base[file no].FILE NAME, FILE NAME);
Data base[file no].BIT RATE = BIT RATE;
Data base[file no] .DURATION = FILEisle/BITiRATE; }
//send port & file duration to use for streaming
sprintf (buffer, "%d\t%d\n",
Data base[gfile no].PORT,Data base[file no] .DURATION) ;
send (socket new, buffer, sizeof (buffer), 0);

sl ga Jalaill Jal ¢ra o el (13-5) Jei
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asis btic ade Jgeand) 3 5a) Gila) sl ey anidll U paiiedl (e ol 355 die
Cpgbie 2aaty o 6a adld Calall Dsa g s (8 callly sacll aa Calal) o (e Gl aadal)
W) g szl Gldl sl sal leie IS e g 5y Sl dlla ) Sadly joladl)
saie J9 B Jladl i e bai @l g ¢pndiined]

o= gl padind) e lla 255 e padall Jae 4T (15-5) 5 (14-5) (PSE) ma gy
NEE B KRS

Galdl Jlu )

e ne

e o) 3al Lanads
52kl 03¢ Caldl

calall ¢ sal 5 o slie Jlu )

addieeall (e Gl 8, dis padall Jasd gﬁ&'\.\\ Jabadal) (14-5) Jdd
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strcpy (info, "n");
printf ("client: receive request file information\n");
//receive file name
bzero (buffer, BUFFER SIZE) ;
recv (socket new, buffer, BUFFER SIZE, 0);
sscanf (buffer, "$s\t%s\n", &FILE NAME, §HOST NAME) ;
printf ("query for $s\n",FILE NAME) ;
//query for file name
gfile no = 0;
for(i =1; i <= file no; i++) {
if (strcmp (Data base[i] .FILE NAME,FILE NAME) == 0) gfile no = 1i;}

if(gfile no != 0) strcpy (info,"y") ;
send (socket new, info ,1,0);
//insert client IP into Data Base
Data base[gfile no] .HOST NO++;
strcpy (Data base[gfile no] .HOST NAME [Data base[gfile no] .HOST NOJ],HOST
_NAME) ;
//send port number to client and file duration
sprintf (buffer, "sd\tsd\n",
Data base[gfile no] .PORT,Data base[gfile no].DURATION) ;
send (socket new, buffer, sizeof (buffer), 0);
printf ("send the port %d to client\t
Duration : %d\n",Data base[gfile no].PORT,Data base[gfile no].DURATION
)7
//determine available source IP addresses
allocation(gfile no);
//send source IP addresses to client
send (socket new&allocate tablel[gfile no],sizeof (allocate tablel[gfile

~nol),0);}}

cadiiceal) aa Jalaill Jab e o gali g (15-5) Jsidl

Jdl vie 330 el sale) —3

rALEED saiall Vs D (s Laiad andall ) AS0E) (e die J36 WDle) 3y, de
oD Aoleay a8 ladie calla ) 3ale) (s aldl Jiiy aadiie e 3 )le BNl -
cally 3aal) 238 353 ClS ) Dl )
Cslinl Ganadi salels ot ladie (Cild) Juu ) e Jasee siaas Ge b ke b2kl -
REAN IR
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// receive IP addresses down and file name

recv (socket new,buffer,sizeof (buffer),0);

sscanf (buffer, "$s\t%$s\n", §&FILE NAME, §HOST NAME) ;

// search on file name

for(i =1; i1 <= file no; i++) if(strcmp(Data base[i] .FILE NAME, FILE NAME)
== 0) gfile no = 1i;

// new allocation

for(i=1; i<=Data base[gfile no] .HOST NO; i++)

for (j=1;j<=Data base[gfile no].HOST NO;j++) {

strcmp (allocate tablel[gfile no] .PC[i][]j],"NO") !=0) {

strcmp (allocate tablel[gfile no] .PC[i][]j],HOST NAME)==0)
new_allocation(gfile no,i,Jj);

else if(strcmp(allocate tablel[gfile no] .HOST NAME[i], HOST NAME)==0)
free alloc(gfile no,i,3J);

H}

if(
if(

// new allocation
void new allocation(int file no, int i, int J){
TR = allocate tablel[file no].M[i][]]>;
allocate tablel[file no].IP NO[i]--;
allocate tablel[file no] .TF[Jj] = 0;
while (k <= Data base[file no] .HOST NO && TR != 0){
allocate tablel[file no].M[i][k] = (TR < allocate tablel[file no].TF[k])
? TR : allocate tablel[file no].TF[k];
TR = TR - allocate tablel[file no].M[i] [k];
allocate tablel[file no].TF[k] = allocate tablel[file no].TF[k] -
allocate tablel([file no].M[i][k];

strcpy(allocate tablel[file no].PC[i][k],Data base[file no] .HOST NAME[k])
allocate tablel[file no].IP NO[i]++;
}}

// free allocation

void free alloc(int file ID,int i, int Jj){

allocate tablel[file ID].TF[j] = allocate tablel[file ID].TF[Jj] +
allocate tablel[file ID].M[i]l[3];

Sial) aaf Qb die AN Uy Bale) oo Jasmall (o galise (16-5) JSi

Saall Lo ) 345 .3.7.5
srmal g Al A e WS ey q s S aaly Gile jaad) dlli
e A8 ey iy (53 Gl Claslaas 4 sie 4 Jun & Gy cpral ae Jus
o3 (e fimpeg —I) 48iSa ol 55 (e BAELYL gadll Al & Calel) Gloglan o Jpaal)

AN 2ae g cdana g ¢ padl) Cala a1l slaall
A pladiuly Huadl ol Cus cdiaa g Calall Ganadall M a8 e JS JLE (5 a laae
o b (17-5) S opeadinad) Sl ) gLy Juaty) Aedl il
il JuaBl aiaddl

88




aill sl syl glangaly o ssnall Gyelaill yigas wualll Juall

int socket master = connection(argv([l], argv[2]);

//enter video info

printf ("Enter file name \t:\t"); scanf("%$s", &filel info.FILE NAME);
printf ("Enter host name \t:\t"); scanf("%s", &filel info.HOST NAME) ;
printf ("Enter bit rate (kb) \t:\t"); scanf("%d", &BIT RATE);

filel info.BIT RATE = BIT RATE*Bunit;

//video initialization
av_register all();

//video information
pFormatCtx = video info(filel info.FILE NAME) ;
filel info.FILE SIZE = pFormatCtx->file size;

//send video information

sprintf (buffer, "$s\t%s\tsd\tsd\tsd\n", filel info.HOST NAME,
filel info.FILE NAME, filel info.FILE SIZE,filel info.BIT RATE);
send (socket master,buffer,BUFFER SIZE,O0);

//receive port & duration to use
recv (socket master, buffer, BUFFER SIZE, 0);
sscanf (buffer, "%d\t%d\n", &filel info.PORT,&filel info.DURATION) ;

//connect to server
int connection(char *HOST NAME, char *PORT) {

//create a master socket and check it
socket master = socket (AF INET,SOCK STREAM,0) ;

//define server information

server.sin family = AF INET; //source type (Internet)
server.sin port = htons (atoi (PORT)) ; //source port (recived port)

hp = gethostbyname (HOST NAME) ;

bcopy (hp -> h addr, &server.sin addr.s addr, hp -> h length); //source IP

//connect to server
connect (socket master, (struct sockaddr *) &server, address_size);
return socket master;}

//get video information

AVFormatContext *video info (char *file name) {

av_open input file (&pFormatCtx, file name, NULL, 0, NULL);
av find stream info (pFormatCtx);

return pFormatCtx;}
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//struct couple has a link and a content slot

typedef struct Couple{int link slot, content slot;}Couple;

//struct allocate link to content slot

typedef struct Slot alloc{Couple couple[TL+1];}Slot alloc;

///listening loop until receive client request

while (1) {
//accept new connection
socket new = accept (socket master, (struct sockaddr *) &client,
&client length));
int pid = fork();
if(pid < 0) printf ("error2\n");
if(pid == 0){
close (socket master) ;
do_stuff (socket new,filel info.FILE NAME, TS, pFormatCtx);
exit (0);}

else close(socket new);}

///this code is repeated for each client (socket)

void do_stuff (int socket new, char *file name, int TS, AVFormatContext
*pFormatCtx) {
Slot alloc VC;

recv (socket new, &VC, sizeof (VC), 0);}

Cpatiical) il Jlliad oo Jglmal) o gl (18-5) Jsdd)
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//codec structure
typedef struct codec info{

char vcodec[32], acodec[32];

int height, width, channels, sample rate;

int bit rate, frame size;

enum PixelFormat pix fmt;

int vstream, astream; AVRational sample aspect ratio;}codec info;

void do_stuff (int socket new, char *file name, int TS, AVFormatContext
*pFormatCtx) {

codec_info codecl;

codecl = codec_info get (pFormatCtx) ;

send (socket new, &codecl, sizeof(codecl), 0);

}

void open decoder (AVStream *stream) {

AVCodec *Codec;

Codec = avcodec_ find decoder (stream->codec->codec_id);

if (Codec == NULL) fprintf(stderr,"Un supported codec !\n");
if (avcodec_open (stream->codec,Codec) < 0)

fprintf (stderr, "error during open decoder !\n");

}

codec_info codec_info get (AVFormatContext *pFormatCtx) {
codec_info codecl;
codecl.vstream=-1; codecl.astream=-1;
for (i=0; i<pFormatCtx->nb_ streams; i++) {

if (pFormatCtx->streams[i]->codec->codec_ type==CODEC_TYPE VIDEO)
{codecl.vstream=1i; vst=pFormatCtx->streams[i];}

if (pFormatCtx->streams[i]->codec->codec type==CODEC TYPE AUDIO)
{codecl.astream=1i; ast=pFormatCtx->streams[i];}

}
if (codecl.vstream!=-1) {
open_decoder (vst) ;
strcpy (codecl.vcodec,vst->codec->codec->name) ;

codecl.height =vst->codec->height ;
codecl.width =vst->codec->width ;
codecl.pix fmt =vst->codec->pix_ fmt ;

codecl.bit rate =vst->codec->bit rate;

codecl.frame size=vst->codec->frame size;

codecl.sample aspect ratio=vst->codec->sample aspect ratio;
}

if (codecl.astream!=-1) {

open_decoder (ast) ;

strcpy (codecl.acodec,ast->codec->codec->name) ;
codecl.channels=ast->codec->channels;

codecl.sample rate=ast->codec->sample rate;

}

return codecl;}
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//struct container containes file
typedef struct container({

int size[Bunit/2], sub size[Bunit/2], stream[Bunit/2];
uint8 t data[Bunit+l];

int seq, ord;}container;

//1link structure

typedef struct link info{container Slot[TL+1]; int size;}link info;

void do_stuff (int socket new, char *file name, int TS, AVFormatContext
*pFormatCtx) {

extern link info 1linkl;

for(d=1l;d<=filel info.DURATION;d++) {

exl = *buffer fill (pFormatCtx, &exl);

container put(file name,d,TS);

for (i=1;1i<=TL;i++) {

if (VC.couple[i].content slot>0)

link slot init(VC.couple[i].link slot,VC.couple[i].content slot);}

send (socket new, &linkl, link size, 0); }}

void container put (char *file name,int d, int TS) {
extern container con[TL];
for (i=1;1i<=TS;i++) {

for (j=1;j<=Bunit/2;Jj++) {

con[i].size[j] = buf.sizel[j];

con[i].sub _size[j] = buf.sub size[]];

con[i].stream[]j] = buf.stream[]j];
for(j=1;j<=Bunit;j++) {con[i] .data[]j] = buf.buffer([j];}
con[i].seq = 1i;

con[i] .ord d;

H}
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ex *buffer fill (AVFormatContext *pFormatCtx, ex *exl) {
if (exl->extra>0) {
if (exl->extra<=Bunit) {

buf.stream[]j] = exl->index; buf.size[]] = exl->size;

buf.sub size[]j] = exl->extra;

for (k=1; k<=exl->extra;k++) {buf.buffer[k]=*extra buf; extra buf++;i++;}
total size= total size + exl->extra; j++;}
if (exl->extra>Bunit) {buf.stream[]j] = pkt.stream index;
buf.size[]j] = exl->size;

buf.sub size[Jj] = Bunit;

for (k=1;k<=Bunit;k++) {buf.buffer[k]=*extra buf; extra buf++;}
exl->extra=exl->extra-Bunit;

return ex1l;}}

while ((av_read frame (pFormatCtx, &pkt))==0) {

total size= total size + pkt.size;

if (Bunit - total size >= 0){
buf.stream[j]=pkt.stream index; buf.size[j] = pkt.size;
buf.sub size[]j] = pkt.size;

while(size < pkt.size) {

buf.buffer[i]=*pkt.data;

size = size + sizeof (uint8 t);

pkt.data++; i++;1}}

if (Bunit - total size < 0){

buf.stream[j]=pkt.stream index; buf.size[j] = pkt.size; buf.sub size[]] =
Bunit - total size + pkt.size;

exl->size=pkt.size; exl->index=pkt.stream index;

for (k=1;k<=(Bunit - total size + pkt.size);k++) {

buf.buffer[i]=*pkt.data;

pkt.data++; i++;}

extra buf=pkt.data; exl->extra=(total size - Bunit);

return exl;} j++;}

return exl1l;}
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//1link structure

typedef struct link info{
container Slot[TL+1];

int size;}link info;

void do_stuff (int socket new, char *file name, int TS, AVFormatContext
*pFormatCtx) {

extern link info 1linkl;

for (i=1;i<=TL;i++) {

if (VC.couple[i].content slot>0)

link slot init(VC.couple[i].link slot,VC.couple[i].content slot);}
send (socket new, &linkl, link size, 0);

H}

void link slot init(int link slot, int content slot) {
extern container con[TL];
extern link info linkl;

linkl.Slot[link slot] = con[content slot];}
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//connect to server

socket master = connection(argv([l],argv[2]);

//enter a video name and a host name
printf ("Enter file name :\t"); scanf("%s", &filel.FILE NAME) ;
printf ("Enter host name :\t"); scanf ("%s", &filel.HOST NAME) ;
//send file name and host name

sprintf (buffer, "$s\t%s\n",filel .FILE NAME,filel.HOST NAME) ;
send (socket master, buffer , BUFFER SIZE, 0);

recv (socket master,buffer,1,0);

strcpy (info,buffer);

if (strcmp (info,"y") !'=0) {printf ("file not found !!!\n"); return -1;}
printf("file found !!!!\n");

//receive port & duration

recv (socket master, buffer, sizeof (buffer) , 0);

sscanf (buffer, "%d\t%d\n", &filel.PORT, &filel .DURATION) ;
//receive source address

recv (socket master, &allocate tablel, sizeof (allocate tablel) , 0);
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//main function

while (1) {
if (i<=allocate tablel.IP NO[allocate tablel.HOST ID]) {
pthread create (&scthread[i],NULL, source connect, (void *)é&scdatall[i]);
pthread join(scthread[i],NULL); sleep(1l);
pthread create(&srthread[i],NULL, source recv, (void *)é&scdatal[i]);
sleep(l); i+4+;}

//connect to server

void source connect (scdata *ptr) {

scdata *data;

data = (scdata *)ptr;

socket master = connection(data->hostname,data->port,"s");

send (socket master, &data->vc, sizeof (data->vc), 0);}
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//recv slot allocation

void source recv(scdata *ptr) {

scdata *data;

data = (scdata *)ptr;

recv (srdatal [data->i] .socket master, &linkl, srdatal[data->i].link size,0);

for (1=1;1<=TL;i++) {

if (data->vc.couple[i].content slot) {
con[linkl.Slot[i].seq]=1linkl.Slot[1i];
cdatal.con[linkl.Slot[i].seqg]=con[linkl.Slot[i].seq];
cdatal.index=pkt fill (&cdatal);
11}

//get packet from container
int pkt fill(cdata *cdatal) {
while (cdatal->con[cdatal->j].size[]j] > 0){
pkt.size = cdatal->con[cdatal->j].sizel[]];
pkt.stream index = cdatal->con[cdatal->j].stream[]j];
if (cdatal->con[cdatal->Jj].sub size[j]==cdatal->con[cdatal->Jj].size[]]) {
for (i=1;i<=cdatal->con[cdatal->]j].sub size[]];i++)
{data[i]=cdatal->con[cdatal->]j].datalk];k++;index=0;}}
if (cdatal->con[cdatal->j].sub_size[j]!=cdatal->con[cdatal->j].size[]]) {
if ((index+cdatal->con[cdatal->j].sub size[]j])< cdatal->con[cdatal->j].
size[J]1){
i1if (index==0) {
for (i=index+1l;i<=cdatal->con[cdatal->j].sub size[j];i++)
{tmp data[i]=cdatal->con[cdatal->j].datal[k];k++;}
extra buf = &tmp datalll];
index=1i-1;}
else(
for(i=1;i<=index;i++) {tmp data[i]=*extra buf; extra buf++;}
for (i=index+1l;i<=(cdatal->con[cdatal->j].sub_size[]j]+index);i++)
{tmp_data[i]=cdatal->con[cdatal->j].datal[k];k++;}
extra buf = &tmp datalll];
index=1i-1;}}
else(
for (i=1;i<=index;i++) {datal[i]=*extra buf; extra buf++;}
for (i=index+l;i<=cdatal->con[cdatal->j].size[]j];1i++)
{data[i]= cdatal->con[cdatal->j].datalk];k++;}
index=0;}}
if (index==0) {pkt.data=&datall];
if (pkt.stream index==srdatal[cdatal->j].vstream)
{video_display (pkt,cdatal->j);}
if (pkt.stream index==srdatal[cdatal->Jj].astream)
{audio display (pkt,cdatal->j);}
}
J++5}
return index;}
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//video display on screen
void video display (AVPacket pkt, int 3J){
avcodec _decode video(srdatal[]J].vCodecCtx,srdatal[j].vFrame,
&frameFinished, pkt.data, pkt.size);
if (frameFinished) {
SDL_LockYUVOverlay (srdatal[j] .bmp);

pict.data[0] = srdatall[]j].bmp->pixels[0];
pict.data[l] = srdatal[j].bmp->pixels([2];
pict.data[2] = srdatal[j].bmp->pixels[1l];

pict.linesize[0] = srdatal[j].bmp->pitches([0];

pict.linesize[1] srdatal [j] .bmp->pitches[2];

pict.linesize[2] srdatal[]j] .bmp->pitches[1];

img convert (&pict, PIX FMT YUV420P, (AVPicture *)srdatal[j].vFrame,
srdatal[j].vCodecCtx->pix fmt, srdatal[j].vCodecCtx->width,
srdatal[j] .vCodecCtx->height);

SDL_UnlockYUVOverlay (srdatal[]j].bmp) ;

rect.x = 0;

rect.y = 0;

rect.w = srdatal[j].vCodecCtx->width;

rect.h = srdatal[j].vCodecCtx->height;

SDL DisplayYUVOverlay (srdatall[]j].bmp, &rect);}

}
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//play sound

int audio _decode frame (uint8 t *audio buf, int buf size) {

for (;;) A

while (is->audio pkt size > 0) {

data size = buf size;

lenl = avcodec_decode audio2(is->aCodecCtx, (intlé_t *)audio buf,

&data size, is->audio pkt data, is->audio pkt size);

if(lenl < 0){/* if error, skip frame */is->audio pkt size = 0; break;}
is->audio_pkt data += lenl; is->audio pkt size -= lenl;
if (data _size <= 0) {/* No data yet, get more frames */ continue;}

/* We have data, return it and come back for more later */
return data size;}

/* next packet */

if (packet queue get (&is->audioq, pkt, 1) < 0) return -1;

is->audio pkt data = pkt->data; is->audio pkt size = pkt->size;}}

void audio_callback (Uint8 *stream, int len) {

while(len > 0) {

if (is->audio buf index >= is->audio buf size) {

/* We have already sent all our data; get more */

audio_size = audio_decode frame (is->audio buf, sizeof (is->audio_ buf));
if (audio _size < 0) {/* If error, output silence */is->audio buf size =

1024;memset (is->audio buf, 0, is->audio buf size);}

else is->audio buf size = audio_size;
is->audio buf index = 0;}
lenl = is->audio buf size - is->audio buf index;

if(lenl > len) lenl = len;
memcpy (stream, (uint8 t *)is->audio buf + is->audio buf index, lenl);

len -= lenl; stream += lenl; is->audio buf index += lenl;}}
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void re send(int socket new, char *file name, int TS, int DURATION) {
recv (socket new, &VC, sizeof(VC), 0);

link size = (TS+2) *sizeof (container);

send (socket new, &link size, sizeof(link size),0);

for (d=1; d<=DURATION; d++) {
container put (TS, file name,m,d);

for (i=1;i<=TL;i++) {

if (VC.couple[i].content slot>=0) link slot init(&linkl,
VC.couple[i].link slot,VC.couple[i].content slot);

}

ss = send(socket new, &linkl, link size, 0);

H}
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Abstract

The advantage of the peer-to-peer (P2P) paradigm relies on two main
concepts: cooperation among users and resource sharing. There are many
applications based on peer-to-peer paradigm, like file sharing and video
streaming applications. We can classify the file sharing application into
centralized systems, (having a central server), and decentralized systems.
Another classification would be structured and unstructured systems,
based on the way of managing the indexing information.

In video streaming application, the video starts automatically after
receiving small part of it. In contrast, we have to wait until the file
finished downloading before using it.

In this research we have implemented a centralized peer-to-peer
application for file sharing and for video streaming. We implemented the

system using C language and evaluated the performance.
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