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Abstract In this paper, we discuss the program implementation and system optimization
for the effective transfer of huge amount of data. In VLBI which is cbserving the celestial
bodies by using radio telescope hundreds thousands km apart, it is necessary for each VLBI
observatory to transfer up to terabytes of observed data. For this reason, e~VLBI research
based on advanced network is being actively carried out for the transfer of data efficiently.
Following this trend, in this paper, we discuss design & implementation of system for the
high speed Gbps data transfer rates. As a data transfer protocol, we use UDP for designing
data transmission program with much higher speeds than currently available via VTP(VLBI
Transport Protocol). Tsunami-UDP algorithms is applied to implementing data transfer
program so that transmission performance could be maximize, also we make it possible to
transfer observed data more fast and reliable through optimization of computer systems in
each VLBI statopm.
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if (ot->datah == 4) /» DiskZnet? «
scbuf = MIN(socbuf, ot->endbyle - ct->nowbyte); /* Yes, size to send
+f
else /+ inPnet, datah = 5 +
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int mainlint arge, const char ~argv())
{

/+ create a server socket */

}
/ setting of socket option +

sizeoflyes)))<0{

}

/* initializing of socket structure to ‘0" +/
memset(&server_addr,0 sizeof(server_addr):
/ setting of server_addr «/
server_addr.sin_family=AF_INET;
server_addr.sin_addr.s_addr=hton{INADDR_ANY);

/+ bind function call +/

<Of

}

printl("Server started \nWatting for client.\n");
listen(server_td,5);

clilen=sizeoficlient_addr);

white(1){
/+ waiting for connection request from client */

sockaddr)&client_addr, &clilen))<0)

)

ifl(server_fd=socket(PF_INET,SOCK_STREAM,0))<0){

ifl(status=setsockopt{server_fd,SOL._SOCKET,SO_RFUSEADDR &yes,\

server_addr.sin_port=htons(DEFAULT_SERVER_PORT);

ifl{bind(server_fd {struct sockaddr-)&server_addr,sizeof(server_addr))}

if({client_fd=accept(server_

int main{int arge, char ~argvl))

{

if (arge!=3){

/+ command and argument needed to transfer data «/

printf("Usage: %s <Server_IP> <File_Name>\n" argviCl);
exit(0);
}
/+ file name handling +/
filename_ptr=strrchriargvl2]/);
if (flename_ptr==NULL)
strepy(filename,argv(2));
else
strepy(filename filename_ptr+1);
session.transfer filename=filename;

/ create a socket */
if((server_fd=socket(PF_INET,SOCK_STREAM,0))<0){

}

[« setting of socket option «/
if((status=setsockopt(server_fd,SOL_SOCKET,SO_REUSEADDR &yes,
sizeoflyes)))<0)

}
if((status=setsockopt{server_fd,IPPROTO_TCP,TCP_NODELAY &yes,
sizeof(yes)) <0}

}
/+ initializing of socket structure to ‘0" +/
memset(&serv_addr,0,sizecf(serv_addr));
/* setting of server_adadr */
serv_addr.sin_family=AF_INET:
serv_addr sin_addr.s_addr=inet_addr(argv{1]);
serv_addr.sin_port=htons(DEFAULT_TCP_PORT);
/x request of connecting to server +/
if({status=connect(server_fd,(struct sockaddr+)&serv_addr,sizeof\
(serv_addn))<C{

printf("Client is connected to remote server successfullyt\n");

)
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/* designation of filename »/

session.transfer.filename=filename;
/x try to open the file for reading */
xfer->file = fopen(xfer—>filename, "r");
if (xfer—>file == NULL) {

}

/+ reply with the length, block size, number of blocks, and run epoch +/

file_size = htonli(param—>file_size): if {full_write(session->client_fd,
&file_size, 8) < 0) return warn("Could not submit file size");

/* open a new datagram socket */
session—>transfer.udp_fd = create_udp_socket{session->parameter);

. /* start by blasting out every block */
xfer->block = 0;
while (xfer->block <= param->block_count) {

/* see if transmit requests are available */
status = read(session->client_fd, ((char*)&retransmission)+
retransmitlen, sizeof(retransmission)-retransmitlen);

/* if we have no retransmission */
} else if (retransmitlen < sizeof(retransmission_t}) {
/* build the block */
xfer->block = min(xfer->block + 1, param->block_count);

status = build_datagram(session, xfer->block, block_type,
datagram);

/# transmit the block */

status = sendto(xfer->udp_fd, datagram, 6 + param->block_size,
0, xfer->udp_address, xfer->udp_length);
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/+ convert our server connection into a stream »/
session—>server = fdopen(parameter->server_fd, "w+");

[+ Effective data receiving and management on server system by

using data structure~/

if (fread(filename, MAX_FILENAME_LENGTH, 1, session—>server) < 1)

return warn("Coutd not read file name”);

xfer->local_filename=strdup(filename);

if (fread(8xfer—>file_size, 8, 1, session->server) < 1)return warn("Could

not read file size”);
xfer->file_size = ntohll(xfer->file_size);

/+ try to open the local file for writing +/

xfer—>file = fopen(xfer->local_filename, "wb");

/* open a new datagram socket *
session—>transfer.udp_fd = create_udp_socket{session->parameter);

/+ allocate the retransmission table +/
rexmit->table = (u_ini32_t ¥
sizeof(u_int32_1));
/« start up the disk I/O thread +/
status = pthread_create(&disk_thread_id, NULL, disk_thread, session);
while (1) {

/+ try to receive a datagram +/

status = recvirom(xfer-—>udp_fd, local_datagram, 6 + session—>

parameter->block_size, 0, NULL, 0);

calloc{DEFAULT_TABLE_SIZE,

/x keep slatistics on received blocks */
xfer->stats.total_blocks++;
if (this_type 1= TS_BLOCK_RETRANSMISSION) {
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Client:/homefoper/work/fle_client# /fclient 203.250.155.110 1GB
Client is connected 1o remote server successfuliy!!

Block sizer 1024

Buffer size: 20000000

Port: 46224
File name transferred to server: "1GB’

last_interval transfer_total

butfers transfer_remaining OS5 UDP
time blk data rate rexmit blk data
rate rexmit queue ring blk r_len err

00:00:00.464 300 0.00M 161.4Mbps  0.0% 300 0.0G
161.4Mbps  0.0% G 2 31700 Q g —
00:00:00.831 350 0.00M 2389Mbps  0.0% 650 0.0G
1955Mbps  0.0% 0 1 31350 ¢} 0 -
00:00:01.184 350 0.00M 2479Mbps 0.0% 1000 0.0G
211.1Mbps  0.0% 0 1 31000 0 0 —

Transfer complete. Flushing to disk and signaling server to stop...
1t

PC performance figure @ O packets dropped (if high this indicates
receiving PC overload)

Transfer duration : 39.88 seconds
Total packst data 1 9239.25 Mbit
Goodput data 1 7892.75 Mbit
File data : 8000.00 Mbit
Throughput : 257.66 Mbps
Goodput w/ restarts  * 12390 Mbps
Final file rate 1 226.4 Mbps
Transfer mode ¢ lossless

Client:/home/oper/work/fite_client#

Server/home/oper/work/file_server’% /server

Server started.

Waiting for client..

Client is connected 1o server successiuliy!l

erate ipd target block %done srvNr
0 1007.50us  403us 311 097 ©
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0 839.58us  403us 663 207 0
0 699.65us  403us 1015 317 0O
0 583.04us  403us 1414 442 O
0 485.87us  403us 1815 567 0

Transmission complete,

Server 0 transferred 1048576000 bytes in 41.82 seconds (200.59
Mbps)

Server:/nome/oper/workffile_server% md5sum —-check 1GB.md5
1GB: 43

Server:fhome/oper/work/file_server%
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