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Abstract of Bachelor’s Thesis

Academic Year 2003

Establishment of orchestral performances mechanism with

feedback in distributed environment

In this research, a mechanism for supporting realtime co-operative orchestral performance
between remote places with the use of network is designed and implemented.

Supporting realtime co-operative orchestral performance needs to consider next four mat-
ters through feedback from other performers. They are, confirmation of harmony and dy-
namics by monitoring co-performers, sharing rythm and timing of the performance using
timing data, aquisition of time stamps on music data, and management of network time
delay between each players’ location.

This research proposes a model for producing music co-operatively in distributed environ-
ment with the use of networking technologies. A system based on proposed model is designed
and developped to show the advantages of this research.

The system consists of five modules. They are, client manager, delay manager, feedback
data transmitter/receiver, timing data transmitter/receiver, and video and audio data trans-
mitter/receiver. Client manager module manages the information such as IP address and
port numbers as well as network delay time between each clients. Feedback data transmit-
ter /receiver transmits the performer’s audio data and receives co-performer’s audio data.
Timing data transmitter/receiver rythm and timing of the performance between performers.
Video and audio data transmitter/receiver transfers performance created by this system to
viewers. However, automatic synchronization of the performance using timing data is not
considered in this research. Above modules are implemented as extensions for DVTS for
MacOSX and evaluation is taken using this implementation.

In conclusion, realtime co-operative orchestral performance with the use of networking
technology is achieved. This system may be applied for producing other realtime contents

such as live telecasts since it is designed for use with video and audio data.

Keywords :

1. real time transport, 2. multimedia, 3. distributed environment 4. internet

Keio University , Faculty of Environmental Information

Tsuyoshi Hisamatsu
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int i;

for(i=0; i > dvrecv_param->client_seq; i++){
((apED)
[k krkokkkokkkkokkkkokk add Threads #kskokkkskokkskokokkskokkkokokkkok /
A000000000000D0000D00000O0d =/
err = AddConcertinoRTPReadThread(db_entry, 1i);
if(err !'= noErr){

return err;

}

/0000000000000 000000000000 %/
err = AddConcertinoFeedbackThread(db_entry, i);
if(err '= noErr){

return err;

}
oo
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struct db_entry{
int serial_no; /x OOOOOO %/
int port; / 000000000oooo =/
int priority; /* 000000000 */
char nick; /* 000 =x/
JExokskkokskokk [ ] [ [ [0 skkkokskkskskk/
int video_shmid; /* OO 0000000 ID */
int audio_shmid; /* 0O 0OOOODO0O ID %/
Jaskoxskkokskkk ] OO0 O OO skkkskkkskkk/
int frames_in_buffer;
u_int32_t *last_dv_buffer;
u_int32_t *video_buf;
struct shm_frame *video_framebuf;
u_int32_t *audio_buf;
struct audio_shm_frame *audio_framebuf;
struct static_video_frame *static_video_frame;
J*kskokskokskokk [ [ [ [0 skokskokkokkksk/
int timing sock /* U0 UOOO0O0O0OOOOOOOOOOOOO =/
int feedback_sock /x OO DOOOODOOOOO
oooooooooono =/
char *conreq; /x DUODOUODOO IPOOOO =/
struct sockaddr_in timing sin; /x DO0D0OOO0OOO0O =/
struct sockaddr_in feedback_sin; /x ODO0OOO0OO0O0O00O00O0O =%/
Jxkxskkokkkk [ [ [ ID kkkkskkkskk/
ThreadID RTPReadThreadTID; /* DO O O00OOOOOOOOOOO ID %/
ThreadID TimingThreadTID; /x DO UODOODOOOODODOODOO ID */
ThreadID FeedbackThreadTID; /* DO 0O0OO0OOOOOO0O0OO0O ID */
[x*Fkkxkkxk time stamp *xkkkkkkx/
u_int32_t timing send_ts;/x DU ODOUO0O0O0OOOOOOOOOO0O =%/
u_int32_t data_recv_ts; /x QUOUOOOOOOOOOOOO =/
u_int32_t network_ts; /x 0O 0OO0OOOOOOO %/
u_int32_t transmission_ts; /x 00O OOO0O
(Oooooooooooo)x/
u_int32_t feedback_send_ts;/* 00000000000 O0OOOO0O =%/
u_int32_t client_ts; /* DO 0O0O0OO0O0OO0OOOOO =/

0 6.4: dbentry 00 0O0O
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goo
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int n;
int i;
oo
/ 0000000000000 0C00DOoOooog =/
for (i=0; i <= dvrecv_param->client_seq; i++){
n = sendto(db_entry[i].timing_sock,
buf, buflen, O,
(struct sockaddr *)&db_entry[i].timing_sin,
sizeof (db_entry[i].timing_sin));
if (n < 1) {
perror("timing_send_pkt : sendto");
}
db_entry[i] .timing_pkt_count++;
}
oo

g e6s5: 00000000000

6.5 UOOOOOO

0000000000000 0O RTPODOOOODOO unsignedint00000OD0OOOODOO
O00000000000000 gettimeofday() 00000000000 O0O0O0OOOOOOO
000000000 ConcertinoGetCurrentTime() 00 000 O

6.5.1 ODUO0O0OOOOODOOOOO0OOO0
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00 ConcertinoGetCurrentTime() 0 00 O Odbentry 0000000 datarecvts 00 00O
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if ( dvrecv_param.client_seq == 0 ){
printf ("Connected from Client %d\n", dvrecv_param.client_seq );
(oo
/ 000000000000000 */
db_entry[dvrecv_param.client_seq] .serial_no =

dvrecv_param.client_seq;

/* 0000000000000000000 */
db_entry[dvrecv_param.client_seq] .port = port_no;

/* 000000 IPOOOOCOO0O */
db_entry[dvrecv_param.client_seq] .conreq =

inet_ntoa(client.sin_addr);

/* 0000000000000 0000000000000 =/
snprintf (buf, sizeof(buf), "%d", port_no);
write(accepted, buf, strlen(buf));

close(accepted) ;

/* 0000000000 00D000 =/
dvrecv_param.client_seq++;

/* D000 0000bO0b0oboboboboboboboobon =/
port_no=port_no + 4;

0 66: 0000000000000 00000O0O0OOO

U0DO00DRIPOOOOOOD cientts0 0000000 0O0ODOOODOOODOODOO
ooobooon
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typedef struct {
unsigned int version:2; /* JOO0OOOOOOO =/
unsigned int p:1; / 00000000 =/
unsigned int x:1; / 00000000 =/
unsigned int cc:4; /* CSRCOO OO =/
unsigned int m:1; / 000000 =/
unsigned int pt:7; / 00000000 =/
unsigned int seq:16; / 0000000 =/
u_int32 ts; /* 000000000000 =/
u_int32 ssrc; /« 00000000000000 =/
/* u_int32 csrcl1]; */ /% CSRC(OOOOO) =/
/xxkxx RTPO O OO *kkkkx/
unsigned int con_pt:8; /0000000000 =/
unsigned int option:24; /+ O00O0O0O0O =%/
u_int32 relative_ts; / 00000000000D000D0000 %/
u_int32 client_ts; / 00000000000 =/
} rtp_hdr_t;
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ggd

0000000000000 concertino_attach_shared_memory() 0 Oshmat() 000000
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dbentryOOOOOOOOOOOOO
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oo
int concertino_prepare_shared_memory (int i)
{

int video_shm_size, audio_shm_size;

int video_shmid, audio_shmid;

/ 0000000000 =/

video_shm_size = db_entry[i]->frames_in_buffer *
(sizeof (struct shm_framebuf) +
sizeof (struct static_video_frame));

audio_shm_size = db_entry[i]->frames_in_buffer *

(sizeof (struct audio_shm_framebuf));

/* 00000000 1IDO00n0 =/

if ((video_shmid =
shmget (IPC_PRIVATE, video_shm_size, 0600)) < 0) {
perror ("shmget in prepare_shared_memory");
return(-1);

}

/* 00000000 1IDO000 =/

if ((audio_shmid =
shmget (IPC_PRIVATE, audio_shm_size, 0600)) < 0) {
perror("shmget audio in prepare_shared_memory");

return(-1);

/* 000000 IDO db_entryO OO OO =/
db_entry[i] .video_shmid = video_shmid;
db_entry[i] .audio_shmid = audio_shmid;

return(l);

Ue68 00000nooan
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00O ConcertinoGetCurrentTime() 000 0000000000000 OOO0O RTPO
00000 (0BE6eD )00 (unsigned int)ts 0 Odbentry D00 0O (O ) 0O (unsigned
int)timing send ts 0 0 00 00O
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extern struct db_entry *db_entry;

oo

int timing_send_pkt(struct dvrecv_param *dvrecv_param,
u_int32_t *buf, int buflen)

int n;
int i;
/ 0000000000000 cO00ooooooooOo =/
for (i=0; i <= dvrecv_param->client_seq; i++){
n = sendto(db_entry[i].csock,
buf, buflen, O,
(struct sockaddr *)&db_entry[i].timing_sin,

sizeof (db_entry[i] .timing_sin));

if (n < 1) {
perror("timing_send_pkt : sendto");
}
db_entry[i] .timing_pkt_count++;
}
return(1);
\} J
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