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Abstract of Bachelor’s Thesis
Academic Year 2003
Research based on Effective High Quality Video Playback Control

in Distributed and Coravorated Environment

This research proposes the design and implementation of resource aware true VoD system
establishing high quality and precise playback control of video stream.

This research targeted high quality video transport and precise playback control of video
streams as a goal of the demand, resulting effective resource managed vod system compared
to traditional vod.

Most of the vod systems used in the Internet infrastructure uses the interframe compression
method for a video stream influencing with precise control of video playback.

In addition, vod system generating massive video streams such as DVBS uses IP multicast
as a transport. compared to unicast based transport, multicast transport decreases the load
of secondary storage and network interface. But multicast transport lacks the operability in
control of playback since images are shared with multiple clients.

controlling indivisual client playback request using high quality video format requiring high
computational power, effective resource management of secondary storage unit, such as hard
disk, or network interfaces are necessary.

This research focuses on realtime operating system enabling precise realtime processing
and time managed task management based on realtime processing.

using realtime OS as a server, compared to generous OS, secondary storage and network
inte rfaces used in server can be effectively managed.

In addition stable video playback, network output, with improved scale factor, are provide
d.

This research proved the frame based playback control by the client. Compared to the
inter frame compression to frame comptrssion algorithms, frame based playback control is
more effective using frame compression.

Using DV format which uses frame compression algorithm, and time code built inside the
DV format, are used to establish True VoD system: precise video frame playback control.

This research establishes the high quality video transport system environment in resource

aware computational environment by managing effective use of resources.

Keywords :
1. High Quality Video, 2. VoD, 3. Video Control,4. Performance

Keio University , Policy and Management

Katsuhiro HORIBA
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6.2.1 0OUO0OOOOOO

0000000000000 000000ddvsend_parem 00000000 0O dvsend_param
00000000 DOO000O00O0O0O SuBCODEDODOOOODODODOOOODOOOD
timecode 000000 00D0ODOOEBAD timecode 00 00O dvsend_parem 0000000
0000000000000 oo0ooeEA 000000000 0o0n

~

struct timecodeq{
/* TIMECODE PARAM */
int hh; /* hour */
int mm; /* munute */
int ss; /* second */
int ff; /% frame */

}

struct dvsend_param {
/* DV FORMAT PARAM */
int format; /* NTSC or PAL */
double fps; /* frame/sec: NTSC is 29.97fps. PAL is 25fps */
struct timecode current_time; /* current reading frame timecode */
struct timecode request_time; /* request frame timecode */
int frame_drop; /* for FastForward and Rewind */
/= 00 =/
/* FILE PARAMTERS */
char *filename; /* DV data file name */
int file_£d; /* file descriptor of DV data file */
/* READ PARAMTERS */
int readsize; /* Frame Size of NTSC or PAL */
int read_flag; /* read from IEEE1394 or File x*/

s

N /

0 6.5: timecode 0000000 dvsend_param 0 00O

6.2.2 DvUOIOUOOOOOOOODO
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O0000read 0000000000000 O0O0OO0OOOOOOOOOOOOOEEOD DV
gobooboobboobooboooboobooog

4 N
if (dvsend_param->format == DV_FORMAT_PAL) {

dvsend_param->readsize = 144000;

dvsend_param—->fps = 25;

} else if (dvsend_param->format == DV_FORMAT_NTSC) {
dvsend_param->readsize = 120000;
dvsend_param->fps = 29.97;

} else {

return(-1);

066 DvOoioooobooboobobobobon
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Flag
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/* current reading frame */ h

current_frame = (((dvsend_param->current_time.hh * 3600) +
(dvsend_param->current_time.mm * 60) +
(dvsend_param->current_time.ss)) *
dvsend_param->fps +
(dvsend_param->current_time.ff));

/* requested frame */

request_frame = (((dvsend_param->request_time.hh * 3600) +
(dvsend_param->request_time.mm * 60) +
(dvsend_param->request_time.ss)) *
dvsend_param->fps +
(dvsend_param->request_time.ff));

/* difference between current frame and requested frame */

offset = (request_frame - current_frame) * 120000;

/* seek requested frame to reading file descriptor */

g lseek(dvsend_param->file_fd, offset, SEEK_CUR); y

ues8 0booooan

6.2.4 0OU0O0O0OOOODO
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/* enter RealTime task */ h
art_enter (ART_PRIO_MAX, /* Set Maximum Priority */
ART_TASK_PERIODIC, /* Task Type is Periodic */
1000000/dvsend_param->fps); /* Loop Cycle (micro sec) */
while(1){
/K ok sk ok ok sk ok ok sk ok ok sk ok ok sk ok ok /
/* Read/Send part */
/oK skokok ok okok ook kokok ok ok ok /
if (check_request(request_sd)){
if (request_is_timecode(recv_pkt)){
seek_dvfile(recv_pkt);
}
else if(request_is_speed(recv_pkt) && framedrop_flag == 1) {
frame_drop = play_speed; /* frame dropped */
} /* N Speed Play */
else {
art_exit();
art_enter (ART_PRIO_MAX, /* reconfig Realtime */
ART_TASK_PERIODIC. /* Scheduling */
(1000000/dvsend_param->fps) * play_speed);
}
}
art_wait(); /* sleep untill Dead Line */
}
art_exit(); /* leave RealTime Task */
/
069 00000D0OCOOOOODOOOO
6.3 QU

O0000,DvISO00O0O0noO (xdvshowddvreev for windows) 0,0 00000000,
bbb uoooboooboooobuooobooo,bboooo
do0d0o0od0doOdooDo0booOoooobOooDOoooOoboooTCcpO0bOOOOOOOn
oon
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