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Abstract of Master’s Thesis

Academic Year 2004

Research on Supporting Video Transport System

with Format Independency

This research focuses on Internet-based video transmit systems. In particular, this
video transmit system takes the data handled by video appliances and transmits the data
without converting it into an interim format. Previous video transmit systems such as
the Windows Media Technology convert video data into a specific interim format before
transmitting it. However, such interim conversion process takes time, and causes a delay
when transmitting data. The downside of not using such interim conversion format is
that several different types of data format exist for video appliances, and compatibility
between the different formats has been achieved by combining the specific format with
the specific I/O. For that reason, a functional problem occurs where the user is not able
to concurrently use multiple video transmit systems with conflicting I/O and transmis-
sion formats. Because the combined format and I/O each became an individual system,
expand-ability and compatibility between the different systems have been scarce. This
research approaches this problem by focusing on the similarity between the data struc-
ture formats of different video appliances. This research attempts to solve the problem
by separating the common and uncommon characteristics in the different formats as well
as separating the dependency and non-dependency for 1/O. This research has provided
developers that use the non-conversion video transmit system to easily develop additional
enhancement features. In addition, this research allows users flexible communication be-
tween multiple conflicting 1/O, without being tied to the data format.

Keywords :
1. Video Transport System, 2. Data Format, 3. Various /0O,
4. Extendability, 5. Format Independency
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50 Uttt
HRERERE

gboboboooobbboooboboboooobbbuooobobobod
gboobobooboobd

0 5.1: 000dn
cpPUO0O0O0O0ooooOooOooOoOo x86 [ (PentiumM)
OS Linux 2.4.26 Kernel
godooogodg libraw1394 O.lO.l(IEEEl394 godgogogno )
gooogogog CDD(gCC3.3.2)

5.1 OOOO

0000 VMT(Virtual Method Table) DO 0000000000000 O0O0OOOO
gbooobogbooobooovMTOOOOoODoOOooOooobooboobooboo vMT O
OBRI0000

vMTODOOogoooooooooooooobobooooooboooooooboboboo
ggggooboobbbbbobobobobobobbbbobobooooduuuoooooon
IEEEI3M4 000000000000 00b00b00b0bobobooobobonDon
O000o0o00R20000

gbvMTODODOODOOoooOoooooboboboooboboooooooooboo
gobbbooobobobuoooobbboooobbooooooboboa

gobooboovMTooooboobooboobooooboooobooobobob
gbbuogbobogboudgbboobbuoobooobboooboobbuobbooooba
gbudgboubobbbobbobbobdobboubobobooboouboooobo
gbobobooooboboooooo
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st gbbbuoobobbbouoobobobod

4 N

typedef struct GavIo GavIo;

/** @struct GavIo_VMT is common virtual method table for Io */

typedef struct {

int (*open) (GavIo *this);

int (*close) (GavIo *this);

int (*read) (GavIo *this);

int (*write) (GavIo *this);

int (*allocBuffer) (GavIo *this);

void (*freeBuffer) (GavIo *this);

void (*detectFormat) (GavIo *this);

void (*getFdset) (GavIo *this, int *setmaxfd, fd_set *rfds, fd_set *wfds,
fd_set *efds);

void (*setFdset) (GavIo *this, fd_set rfds, fd_set wfds, fd_set efds)

int (*setFormat) (GavIo *this, GavFormat *format);

int (xsetName) (GavIo *this, char *name);

int (*setPort) (GavIo *this, char *portstr);

} GavIo_VMT;
N )

O51: 00000000000 VMT

struct GavIeee1394Io{

GavIo super; ///< super class object

// addtional public property

int channel; ///< IEEE1394 Isochronous Channel
oo

3

0520000

5.2 U0OUOOOOOOOOOOOON

Oodooouooooooooo vMTOOoOuoooooooooooooooooo
ooooon

0000000000 oooooooooo0ooooodgoooooooooooo
0000000000 ewhate OO OO0OOOOOO0OOO0OO0OOOOOOOOOOOO
O0000wDete 00 0000O0O0O0O0DOODODMAODDOODODODDODOOOOOOOO
00000 DataVector OO0 DO BAOOOO

0000000 D0OoOD0oOoO0oOoOOoOooooooooooo0oooooooooo0niid
00000000000 FEI40 0000000000000
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0. 3. uubbobuooaon

#define read_GavIo(this) (((GavIo *) (this))->vmt->read((GavIo *) (this)))
/** @def A macro to call close_GavIo vmt method as close */

#define write_GavIo(this) (((GavIo *) (this))->vmt->write((GavIo *) (this)))
/** @def A macro to call close_GavIo vmt method as allocBuffer */

053 00000000000000000O((@MDOODO)

s N

typedef struct DataVector{
char state;
struct iovec *iov;
char *xfillFlag;
int fillCount;
int useCount;
int iovcnt;
}DataVector;

typedef struct GavAvData {

DataVector allData;

DataVector videoData;

DataVector

audioData;

DataVector systemData;

char *dataBlock;

struct timeval pts; /// presentation time stamp
} GavAvData;

\ J

O 54 00000000O0O0OODOO0O0OO DataVector OO O OoQooQoooDOOOOO
GavAvData O OO

5.3 UUOOOOODOOOOO

gbooboobobobobbobbOobbOOon IEEEISY4 DO RTPOODOODOODO
OodooOo0oooooO0obo0oobo0ooobo0ooobo0ooDoooooooboooUkd
OO00o00ORe00OO00O0O0DO0O0ODO0OO00ODOO0ODOODO0OOODODOOODOODOOD
000000 ()000ooODoDOO0O0OO0ODDOO0OC0CCOOO0OOBREOOODOOOOOOOO
gbogobodbooobooobboobuooboobobuooboobbooboo
gboboboooobboooonon

Obhe00DO0O0DbO000d200 0000000000 bbOo0bobooboOoobooog
goboobooodgn

e select OO0 DODOOOOOOOOO setmaxfd, fd_setsd

e JIIDODOUODOUODOUOLDOUDOUODOODODLOODLOODOODO lastInter-
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st gbbbuoobobbbouoobobobod

Format

+vmt: GavFormat_VMT *

+family: int

+flags: int

+packetSize: int

+blockSize: int

+packetPerFrame: int

+framePerBlock: int

+blockCount: u_int32_t

+videoFps: float

+rateFraction: struct fraction
+isStaticRateFraction: char
+idDetected: char

+int: elmentNum

+idTable: GavFormatIdTablesStorage
+avDataList: GavAvDataList
+readDataPosition: GavAvDatalListItem *
+writeDataPosition: GavAvDatalListItem *
+initBufferBlockNumber: int
+bufferBlockNumber: int

+init_GavFormat (this:GavFormat *,videoFps:float): void
+addData_GavFormat (this:GavFormat *,iov:sruct iovec *,
iovent:int, isUpdate:char) : void
+getData (this:GavFormat *,iov:struct iovec ¥*,
iovent:int, maxCount:int, transferTyep:int,

isUpdate:char *): int
+allocData (this:GavFormat ,source:GavFormat): void
+referData (this:GavFormat *,source:GavFormat *): void

+detectId(this:GavFormat, iov:struct iovec): void

gss 0boggobbbogoobbooouonoboboooobboboa

valCount

e JIDIDOODOODODOOODOODOOD lastGapTime

5.3.1 IEEE13940000

IEEE13940 000000 librawl3940 0 0 0 0O O DOlibraw1394 0 Linux 0 0 0O 0O IEEE1394
00000000000 /dev/rawl139400000000000000000000O0O
O 0O librawl1394 0 rawl394 handle OO O 00000000000 OOOOOOOOODO
gobbbooogbbbuoooobbboooobbodao
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0. 3. uubbobuooaon

+vmt: GavIo_VMT

+family: int

+flags: int

+transferUnit: char

+timing: int

+name: char *

+fd: int

+port: int

+format : GavFormat *
+setmaxfd: int

+iov: struct iovec *
+iovent: int
+transmitInterval: struct timespec
+ioCount: long int
+errorCount: long int
+lastMeasuredTime: struct timeval
+delay: u_int32_t

+jitter: u_int32_t
+lastIntervalCount: long int
+lastGapTime: long int
+setmaxfd: int

+fd_sets: struct fd_sets
+mtu: int

+maxPacketPerTransfer: int

+init_GavIo(this:GavIo *,name:char *,direction:int,

format:GavFormat *): int
+open_GavIo(this:GavIo *): int
+close_GavIo(this:GavIo *): int
+read_GavIo(this:GavIo *): int
+write_GavIo(this:GavIo *): int
+allocBuffer_GavIo(this:GavIo *): int
+freeBuffer_GavIo(this:GavIo *): void

+getFdset_GavIo(this:GavIo *,setmaxfd:int *,
rfds:fd_set *,wfds:fdset *,
efds:fdset *): void

+setFdset_GavIo(this:GavIo *,rfds:fd_set,
wfds:fd_set,efds:fd_set): void

Us6:00ugdpobobuoooobbboognooboooobn

open

1. libraw1394 0 0 O raw1394 _new_handle 00O OO0 000 handleO OO OO O
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st gbbbuoobobbbouoobobobod

2. rawl394_setport UUU U Uport U U OOONO

3. Out-of-band 0000000 O0O0ODOOOOOOOOOOOODOUOIEEEI3YM4DOO00O
00000000000 0rawi394-1so_recvinit U 0 0 0O O Orawl394_iso_recv_init
doobobobbooooouoobobbbbOduUlIEEEYMO0OU0uoboboboboogo
0000000000000 00DO00bO0OD0DbOO0oDOo0obOOoO0oDOOoOoDbDOoOoDbOo

read

[EEEI340 0000000000000 0000000000000Orawl394_iso_recv_start
O000000000 raw1394_loop_iterate 0 0 O O O O rawl394 _loop_iterate 1 0 0O O O
00o0o00oo0ooboboboooooboooon

gbbogboobuoobboobooobuoobboobobobbooboobobda
gobbobooooobboooobobobooooboon

. CclrOO0b00oooooonog
2. SPHOOODOODOODOSPHOOOODOO

3. 00000000D0OO0000O addData-GavFormat 0D OOOD0OODOODODOO
gboboboooobboood

O000O000000oooooooO0oU0UoUoooDoooooOooRADOOO

4 N
the_speSize = 0;
struct ieeel394ciphdr *ciphdr = (struct ieeel394ciphdr *)data;

if (ciphdr->sph == 1){
sph = (struct sph *)((char *)ciphdr + sizeof (struct
ieee1394ciphdr));

the_sphSize = sizeof(struct sph);
}

for(i = sizeof(struct ieeel394ciphdr);

i < len; i += io->super.format->packetSize){
iov.iov_base = &datal[i + the_sphSize];
iov.iov_len = io->super.format->packetSize;
addData_GavFormat (io->super.format, &iov, 1 ,0);

+
NS J

s 0bd0booboobOIEEEI3M000000000
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0. 3. uubbobuooaon

write

IEEE134 000000000000 000O00000bbO00b0o0b0ooboooobon
goboooog

l.oggbbobooogobobooooboboogon

2. 00000000oboo0o0booboobobooooooospHODOOOOLODOO
gooboooon

Ub0oobougoid rawi394-so_xmit_write 1 DU UOOIEEE1I3940 000000000
OUOOIEEE134000000000000OEmpty CIPOODODOOOOOOOODODOOO
bviooooooooboooobooboooboboooboobooooboooobooo
O000000bO0bOobDOoo0o0oo0obOobDOooDOobobo0obOoDg icCount DO OO
O0000 Empty CIPODODOOOOOOOOMPEG2-TSOOOO0DOOOOO IEEE1394
00000000000 3264byte 0000000000000 0OOOOO B4UDVOO
gbboodgbobobuoobbuoobbboobobbodobbuobbooobboooboon
O00000000000000 getData_GavloOOOOO 000000 Empty CIP O
gbooboobo

close

rawl394_iso_shutdown() 0 00 IEEE13040 00 0000000000000

5.3.2 RTPUOUOODO

RTPO RTCPOOUODOODODODOOORTPOOODOODOODOODOODOO RTCPO
gbbobboggboooboobobuouobboboobuoobbuoobboobbo
OORTCPO RTPODOOODOODOOODODOODOORICPOODOOODOODOODOOODO
OO000oobD0bobobooboooooboobooobDOdselect000 pollOOOO
goggooobobobbbbbobobobbbbbbbbodooooooooooooon
Oo000C0CCOO0O0O00OODoDOOORI0000000O00O0OoOoooooooo
Oselect OO0O00OO00O0OO00ODO0ODODOOOOOOODOODODODODODODO RTPOO
O0b0000bo0ooobboooboobbooobOod select DOODOOOOOODOODO
fdsetD0D00ODO0ODOO0OOOOODOODORTPO RTCPOOOODODOOO

RITCPOUODOO0OOODOOOOO mit-GavRtpIloOOODOOORTCPOOOOO RTP
gob00oobobo0ooboooboooboooboobRICPOOODOODOODOOOOO
gbobboogogn
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st gbbbuoobobbbouoobobobod

open

O0000000000000000000000 sockaddrO000ODO socket()ODODODO
OO00O0O0O0RTPODO100ORTCPOOODOO2000000000RTCPOODOODO
OO0 RFC300000000000 RTPOOOOODOOODOOODO10O00ODOO
gbooboobooboooboooobobobooboobooboooTrLOODO
oobobobgbobooobobobobuoboboboboboooboboboon
gooo

read

recofrom() 000 0000000000000 OOORTPOOOOOOOOOOOOO
O0O000booooboboooooboboobobooobbobO0oOoOobO eddData-GavFormat
gobbooogbbbuooobbbooobboboooobo

write

goboobobobooobobbdoododooooooooooooooooooon
getData_-GavFormat OO0 000000000 DOOOOOOODOOOODOOOOOO RTP
O000O0OOOsendto()UO0D0000O0OODOODOOOOOOO

close

gboboboooobboooobo

54 OUOOOOOODOOOOOOO

000000000 00ODO0O000DOO000DOOo000DODO00DOoOo000RlsODO
O000@d200000000000000

5.0 UOUOUOOUOOOOOoOOn

gbgbuogbbuogboobboobbuoobbuoobboobbuoobobonoo
0000000000000 0000000000000000RR90D0O000@2300
goboboboooooboo
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0.5, uobbhuoooobobod

Processer

+vmt: GavProcesser_VMT *
+family: int

+supportInNum: int
+supportOutNum: int
+inFormatList: GavFormatList *
+outFromatList: GavFormatList *

+isTerminated: char

+init_GavProcesser (this:GavProcesser *,inFormatlList:GavFormatList *,
outFormatList:GavFormatList *): int

+process_GavProcesser (this:GavProcesser *): int

gs8& bbugdgobbuoogubbbuooobbbooobbbon

Session

+vmt: GavSession_VMT
+inToList: GavIoList
+outIoList: GavIoList

+processerList: GavProcesserList

+init_GavSession(this:GavSession *,inIolList:GavIoList *,
outIoList:GavIoList *,processerlList:GavProcesserList *): int

+run_GavSession (this:GavSession *): int

+stop_GavSession(this:GavSession *): int

+fin_GavSession(this:GavSession *): int

gs9 0buooaobbbuogobbouoooobbbuooaobn

5.5.1 0OO0OOO

gbogobuogbboobuogbabbooboobobbuoobooboboabn
gbooooboooooooooooboobobobobobobobobobobobo
gbbodbboouobbuoobbuoobboobbuoobbooboooboonooo
gboobgoboobgooboobooboboboobobobobobobbobbob
Oo0oobobobooboobobooooobooboosSoboooobooboooooboooo
gbooooboogoobbobooboooboobobbbooboooboobboobo
oobooooboboboooooboooo oStuboboooooooooobDoDon

OO000D0O0bOO0obOOoOooSObooooobOoboo20b0b0b0O0obDOonDO

e OUO0ODLODLDOUOOUODLDLDUOOUODLDODDUOOODLDLDUOOO
e JOOODODOODOODLDOODOO

gbooobboobboooboobbooobbooobbuoobboooboo
gboogbobdbobobobobuobouoooobobobobobuoboooooobon
gboob200000000000

ORI O000O0OO0OooOoono
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st gbbbuoobobbbouoobobobod

4 N

if (session->altSyncFd > 0){ //use rtc
unsigned long syncdata;
for(i = 0; i< blockCount; i++){ // block
if (read(session->altSyncFd, &syncdata, sizeof(syncdata)) < 0){
perror ("read altSyncFd");
}
+
} else if(session->altSyncBySleep == TRUE){
if (blockCount >0){
nanosleep(&sleepTime, NULL);
}

}
N J

0 s5.10: 00oogoogo

gobogobogbooboobbooboooboboobooobobboooboobg
00000000 4ctl000000000000000000000O000000 read()
gobodbboobooooboobuooobooobobboobbobobooobo
O000000000Onanosleep() 000000000 OOOO0O0OODOOOOOOO
gobobooooobobooooboboboooobbbooobobbbooon

e HUOOLODDOUOOODO
000000000000000000000000 LinuxO0O0O /dev/rte0000

000000 FreeBSDO O kernel module 00000000000 ODOOONetBSD/i386

Doboboboooobobobobol LinxODO0O0O0O0OO0O0ODOODOODOO
gbooboooobbbdoooobobboooobboooobobbogd

e JUOOOO
gbl1oboggobbobooobobbuoooboboboooobbooooboon
gobooboogn

5.5.2 UUOOOOOO

OggoooooooopoooooooooooooooOo0oogogoooooo
OO0D000000 reedDwrite 00000000 0O0ODO0ODOOOOODOOOODOODOO
b processUOUOOODOOOOOOOOOOOOODOOOOOOOOOOOODOOO
gboboboboboobobobooobooboboboobooboovMTD OO O
gdddddddodododooooooooobbbbbbbodooooooooooood
OO0b00o0b0o0bo0ooboooooboo0obo0obbo0DooDOoobDOonon select
O000O0Oreed000000O0O0RITIOOOO

0 BITI0 0 applyWOC_-GavloList 000 0000000000000 ODOOOOOO
gboobooboo
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0.5, uobbhuoooobobod

4 N

void setFdset_GavIolList(void *visitor, GavIo *io)
{
GavSession *session = (GavSession *)visitor;
setFdset_GavIo(io, &session->fd_sets);

}
void read_GavIoList(void *visitor, GavIo *io)
{
read_GavIo(io);
}
int read_once(GavSession *this)
{
if (select (this->maxfd + 1, &this->fd_sets.rfds, NULL, NULL,
NULL) < 0){
perror ("select");
}

applyWOC_GavIoList (this->inIoList,
(ApplyMethod_GavIoListApply)setFdset_GavIoList,
(void *)this);

applyWOC_GavIoList (this->inIoList,
(ApplyMethod_GavIoListApply)read_GavIolList,
(void *)this);

0 511: VMTOODOOOOOOOOOOO (fdsets0 000000 read)

ooooboobooOonbgd read, write UOD O ODOOODOOO

1. select DUDUOODOOODOODOOODOOO

O0000000oooooooooooooboooooooouuy applyWOC-GavloList

0000 select 00000000000 DOO0OODOOOOselect000000O0DODO0O
O00000000000 getFdset.GavloDOOOOOUOOO applyWOC_GavloList
oo0ooogo

2. select O OO

3. J00ooonoopooooooo
select 0000000 applyWOC_-GavloList 000000000 O0ODODOOODOO
O0O0select 0O O00O0O0O0O0ODOODODOODDOOODOODOOOODOOOO
0000000000 setFdset.GavloOOOOOOOOO applyWOC_GavloList O
oooood
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st gbbbuoobobbbouoobobobod

4. 00000O0DOO
FDISSETODOOOOOOODOODOODOOOOOoOOooDooDoo

5.6 UUO0OOOOODOODOOO

gbbogobogbdobooboboobbobuoboobboobbooboobbd
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