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Abstract

Multicast Scheme using Asymmetric Satellite

Communication Networks

Takeshi Ito

Satellite communication networks are suitable for wide-area destribution and effective
for sending teaching materials to schools. And, in especially the school emvironment,
it’s possibility of accessing same contents simultaneously. Therefore, multicast scheme
is valid for this situation. In this scheme, the data are destributed to recivers effiently,
but not required by each recivers separately.

Then, the effecticeness of RMTP is applied to asymmetric satellite communication
networks contains satellite for insent and internet for decent was evaluated.

The caracteristics of thoughput was measured by destribution experiments using
asymmetric satellite communication network. As the result of destribution experiments
measured by changing some parameters, some fundamental data - influence packet-
loss and destribution-time depending on changing transmission rate, filesize, and some

parameters - for the best throughput was obtained.

key words satellite communication, asymmetric networks, multicast scheme, RMTP
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2.0000000DO0OD0ODOOO0O0OCO0OO0OOO0OOO0OOUOODOODOORMTPOCOO
ggbobboooobboooobobbooobooo

3. 00000 200K000 /s0000000000O0O0O0O 0.7%000000

4. 00/00 000000000000 OODOIOOMOOOOOODOOOOOODOOO

O000O0o0OO0DOO0DbOO0o0O00bOO0DOoDOO0OOoDOODOoOOoRMTPODODOODODOO

uooboooooo
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HRpN

ggboboooobobodoooobboooobbboooobboooobboooo
U 00 goobboooooooad

ggooobbddo oo bbobdudo gooobb boooooobobooboooooo o
ool b0 boboooo bbooUdUo bbobooo bbbobo oo
uobob oobobobo obbboo bbobooobbtbooobobbouoobbbooo

ggbbobooooobboooobooboboooon
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oy

1] O0O00000000000O0o0O0oU0O00OU0OU0O0O0OO0OOOoOoOooooonDo
O0000000000SATI98-260 1997

2] DOOODOTCP/IPOO0O0OD0OO0OOOOOOOOOOOODODODOSST2000-110
SAT2000-21(2000-06)0 2000

3] 0000000000000 O0OUOU0OU0O00O0ODO0DO0OOOOOoDOOoooODo
0000 80-290 1997

[4) 00000000000 O0OOO0 TCPOOOOODOODOUOOOODOOOODOOOO
000 SAT99-770 CQ99-21(1999-07)0 1999

[5] RMTP 0000000 http://www.trl.ibm.co.jp/projects/rmtp/

[6] Dave Kosiwr 000000 TCP/IPIPOD0D0D0OODOODOOOO1999

[7] Thomas A. Maufer0 00 0O0Obit00 IPOOOO0OO0OOODODOOOOO2000
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00 A

OSI 700000

OSI700000000O0ISO*0D0O000D0DDOpen System Interconnection*20 O

ugboboboooobbooon

gogoo | od goobooood
7 ugooboogn gobooooobobogd
6 ugobbdooobb (booobobbboooboboboo
) gbogoog goboooooood
4 gogooboooon goboooooood
3 ggoobod gobooooobobogd
2 ggoobod gobobooooooodg
1 uono gobooooon

0OA1 OSIODOOOOO0OOOOO

*1 ISO: International Standard Organization - 0000000
*2000000000000
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00 B

HRERERERERE

gogbobbooogobobooooboobuooooboon

gd gd
CPU Pentium O 500MHz
OS 000 WindowsNT Workstation4.0
god 128MB
googood 10GBOOOOO 1GBO

O00000000000000 | Ethernet 10BASEO T O 100BASEO TX 1000

goboooooooogd SCSI O
goooogdg CSOoopooooooooon
goobooogod OO00OO0DOoIPOODOOOOODODOO
csooono CSOOoooooOgd 60cm

OBl OOOOOOOCOOOOOO
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00 C

RMTP OOO0O0OOOOO

RMTPOOOOOOOOOOODOOOODOOODOOO

Packet 00 Communication Sequence
DT Ooooood a server to receivers
ACK gooood receivers to a server
NACK gooood receivers to a server
CONN | 00O0ooooooo a server to receivers
CACK |0000OO0O0ooooo receivers to a server
REL oboooobgoon a server to receivers
RACK | 000O000ogoooo receivers to a server
POLL ooono a server to a receiver
BUSY BUSYOOOO a receiver to a server
RRDY BUSY release a receiver to a server
ABORT gooood a receiver to a server

0OC1 RMTPOOOOODOODOOOOOOOOODO
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OO0 D

Jooobbood

Thu Sep 28 13:49:02 2000 RMTPD START (RMTP V2, NORMAL MODE, Infocast V2.5.1a)
DELIVERY START

Thu Sep 28 13:49:02 2000 send mode = normal memory mode (0)

Thu Sep 28 13:49:02 2000 send_file=/export/home/tao/contents/2/10m_1
Thu Sep 28 13:49:02 2000 file name=10m_1

Thu Sep 28 13:49:02 2000 sendkey=/var/tmp/eaalOU70p7

Thu Sep 28 13:49:02 2000 send_rate=200

Thu Sep 28 13:49:02 2000 unicast resending=1

Thu Sep 28 13:49:02 2000 scramble=0

Thu Sep 28 13:49:02 2000 auth=0

Thu Sep 28 13:49:02 2000 multicast addr=224.5.100.103

Thu Sep 28 13:49:02 2000 ttl=3

Thu Sep 28 13:49:02 2000 i/£f=0.0.0.0

Thu Sep 28 13:49:02 2000 fsize=0

Thu Sep 28 13:49:02 2000 massblk=0

Thu Sep 28 13:49:02 2000 mbsize=0

Thu Sep 28 13:49:02 2000 per_nack=0

Thu Sep 28 13:49:02 2000 per_susp=0

Thu Sep 28 13:49:02 2000 send_irate=100
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Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

Sep

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

13

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

:49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

backoff=100
no_busy=0
no_nack=0
no_poll=0
port=7001
n_conn=1
n_poll=1
n_rack=1
n_rrdy=1
t_cack=100
t_acknack=100
t_rack=300
t_rrdy=50
width=0
mu_sel=0
uc_max=1
any=0
maxlc=5
maxrc=-1
comp=100
maxtime=-1
nabort=1
i_abort=100
nrel=1
i_rel=100

nmconn=0
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Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu

Thu Sep 28 13:

time

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

Sep

28

28

28

28

28

28

28

28

28

28

13:

13:

13:

13:

13:

13:

13:

13:

13:

13:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

49:

50.040 sec

DELIVERY END

RESULT START

210.162.187.241

PacketType

DT

ACK

NACK

BUSY

RRDY

ABORT

POLL

CONN

CACK

REL

Send

02

02

02

02

02

02

02

03

03

03

03

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

SENDING

10001

0

i_mconn=0

SEND START

MULTICAST ADDR 224.5.100.103

file_size = 10240798

blk_no

= 10001

mass_blk=0

cli_num

=1

type=512 len=2

type=513 len=4

type=514 len=9

time

retry=0

pepper

Receive

0

1

1.390 sec CONNECTED 1

COMPLETE
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RACK 0 1

MOVE 0 0
SUSP 0 0
FREPO 0 0

time 63.900 sec SEND COMPLETE
CPU USER 0.140 sec SYSTEM 0.160 sec
RESULT END

Thu Sep 28 13:50:06 2000 SEND END
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00 E

cSsviouooooooooon

#include <stdio.h>
#include <stdlib.h>

#include <string.h>
#define BUFLEN 256

void main(int argc, char *argv[])
{
char buf [BUFLEN], *ptr ,*p;
FILE *fpin,*fpout;
int m,n=0; // MAX number of RETRY

int n_cli=0; // MAX number of CLIENT

int x=0;

int i,s=0;
/* File I/0 */
if ((fpin=fopen(argv[1], "r"))==NULL)

{
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printf("File Open Error.\nCommand :
[OutputFilename.csv]\n");
exit(1);

}

if ((fpout=fopen(argv[2], "w"))==NULL)

{

fclose(fpin);
printf("File Write Error.\n");
exit(1);

}

/* Search MAX number of RETRY and CLIENT x*/
do {

ptr=fgets(buf, BUFLEN, fpin);

/* Search MAX number of RETRY x*/

p=strstr(buf,"retry");

if (p!=NULL)
{

m+=1;
}

/* Search MAX number of CLIENT */
p=strstr(buf,"cli_num");
if (p!=NULL)

{
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if (p+10 > n_cli){
n_cli=p+10;

}

}

p=strstr(buf,"RMTPD START");
if (p!=NULL)
{
if (n<m) n=m;
m=0;
}

} while( ptr != NULL );

/* Show header contents */

fprintf (fpout,

"File,Rate,TotalSize,Blk_n,MbSize,Back0ff,Start,FileSize,
Client,Connection,Transfer,");

for(m=0; m<n-1; m++){ fprintf(fpout, "retry=Jd,", m+1); }

fprintf (fpout, "COMPLETE,FAIL,DT,ACK,NACK,POLL,

CONN,CACK,REL,RACK,Time,End\n") ;

m=0;

rewind(fpin); // fpin-pointer move head of file

do {

ptr=fgets(buf, BUFLEN, fpin); // Read a line
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/* file name */
p=strstr(buf,"file name");
if (p!=NULL)

{

fputc( ’\n’, fpout ); // END_CHECK

for (i=0; *(p+strlen("file name=")+i)!=’\n’; i++){
fputc( *(p+strlen("file name=")+i), fpout );
}

fputc( ’,’, fpout );

/* send_rate */
p=strstr(buf,"send_rate");
if (p!=NULL)
{
for (i=0; *(ptstrlen("send_rate=")+i)!=’\n’; i++){
fputc( *(ptstrlen("send_rate=")+i), fpout );
}

fputc( ?,’, fpout );

/* TotalSize */
p=strstr(buf,"fsize");

if (p!=NULL)
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for (i=0; *(ptstrlen("fsize=")+i)!=’\n’; i++){
fputc( *(ptstrlen("fsize=")+i), fpout );
}

fputc( ?,’, fpout );

/* massblk */
p=strstr(buf, "massblk");
if (p!=NULL)
{
for (i=0; *(pt+strlen("massblk=")+i)!=’\n’; i++){
fputc( *(p+strlen("massblk=")+i), fpout );
}

fputc( ’,’, fpout );

/* mbsize */
p=strstr(buf, "mbsize");
if (p!=NULL)
{
for (i=0; *(ptstrlen("mbsize=")+i)!=’\n’; i++){
fputc( *(ptstrlen("mbsize=")+i), fpout );
}

fputc( ?,’, fpout );
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/* buckoff */
p=strstr(buf, "backoff");
if (p!=NULL)
{
for (i=0; *(pt+strlen("backoff=")+i)!=’\n’; i++){
fputc( *(ptstrlen("backoff=")+i), fpout );
}

fputc( ’,’, fpout );

/* SEND START */
p=strstr(buf,"SEND START");

if (p!=NULL && s==0)

{
for (i=0; i<8 ; i++){
fputc( buf[11+i], fpout );
}
fputc( ’,’, fpout );
S++;
}

else if (p!=NULL)
{

fputc( ’,’, fpout );
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/* file_size */
p=strstr(buf,"file_size");
if (p!=NULL)
{
for (i=0; *(ptstrlen("file_size = ")+i)!=’\n’; i++){
fputc( *(ptstrlen("file_size = ")+i), fpout );
}

fputc( ?,’, fpout );

/* cli_num */
p=strstr(buf,"cli_num");
if (p!=NULL)
{
for (i=0; *(pt+strlen("cli_num = ")+i)!=’\n’; i++){

fputc( *(ptstrlen("cli_num = ")+i), fpout );

fputc( ’,’, fpout );

/* TimeForConnectionToClient */
p=strstr (buf, "CONNECTED") ;

if (p!=NULL)

{

X++
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for (i=0; i<7 ; i++){

fputc( buf [30+i], fpout );

fputc( ?,’, fpout );

/* TimeForTransfer & TimeForRetry */

p=strstr(buf,"retry");

if (p!=NULL)
{
if (x!=1)
{

fputc( ?,’, fpout );

x=1;

m++;

for (i=0; i<7 ; i++){

fputc( buf [6+i], fpout );

fputc( ?,’, fpout );

/* COMPLETE/FAIL TARMINAL x/

if ( !strncmp(buf+38, "COMPLETE", 8) )
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{
for(i=0; i<10 ; I++){
fputc( buf[21+i], fpout );

}

fputc( ’,’, fpout );

}

if ( !strncmp(buf+38, "FAIL", 4) )
{

for(i=0; i<10 ; I++){

fputc( buf[21+i], fpout );

}

}

/* DT */
if( 'strncmp(buf, "DT", 2) )
{

if(n'=m)

for (i=n-m; i!'=0; i--){
fputc( ?,’, fpout );

}

for (i=0; i<5 ; i++){
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fputc( buf [14+i], fpout );

}

fputc( ’,’, fpout );
}
/* ACK */

if( !strncmp(buf, "ACK", 3) )

{
for (i=0; i<2 ; i++){
fputc( buf[28+i], fpout );
}
fputc( ’,’, fpout );
}
/* NACK */

if( !strncmp(buf, "NACK", 4) )

{
for (i=0; i<2 ; i++){
fputc( buf [28+i], fpout );
}
fputc( ?,’, fpout );
}
/* CONN */

if( 'strncmp(buf, "CONN", 4) )
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for (i=0; i<2 ; i++){
fputc( buf [18+i], fpout );
}
fputc( ’,’, fpout );

}

/* CACK */
if( 'strncmp(buf, "CACK", 4) )
{
for (i=0; i<2 ; i++){
fputc( buf[28+i], fpout );
}

fputc( ?,’, fpout );

/* COMPLETE x/
p=strstr(buf,"SEND COMPLETE") ;
if (p!=NULL)
{
for (i=0; i<8; i++){
fputc( buf [5+i], fpout );
}

fputc( ’,’, fpout );
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/* SEND END */
p=strstr(buf,"SEND END");
if (p!=NULL)
{
for (i=0; i<8; i++){
fputc( buf[11+i], fpout );
}

fputc( ?,’, fpout );

x=0;

s=0;

} while( ptr != NULL );

// printf ("MAX number of RETRY = %d",n);

fclose(fpin);

fclose(fpout);
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