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gobbodoouboooboobouobooobobbobbobboobboboa
gon

godubugdbobooouoboboooogn

e UUUDOID:00b0OLODLO0ODLODLDODLODLOn

e UOU :Ub0O0DLOUODLOLDODLOUDLOOLUObLODLOOUbLOOD ADO
goboooob BOObOObOO.Aa.BOOOOOO

e JOUUDUODDOU :DUbUODbLUODLDDLUDODLUUOUDLODULODDLODLbDUODO
godbodbobooobobobobobbobobboboooboboobobo
gboobooboooobooboboobboboboobobboboboon
gbogoobgod

e UUODOOUOOID:OUOL0OUOLDUODbDObLObLOOLOOO IDO

gogbobdbdgbobobogobooguboboboboubobobon
goubooobobgobibobddbb m-band DO O0OOOO0OOOOOOOODOO
U0000b0bo0oboooboobDd out-of-band DO ODODOODODODOOOOOLOOOOOO
goobooboobbboboooobooboon

in-band JUOOUO0O 0OUOO0OOOO0OOOOOOOOOOO0OOOOO0OOOOOO0OOO0
gbogtubgguoboobooggboogbbobbbbooubboobbbd
gobdboobgbubogbooooboboboooooboboooanoobobaobd

000000 OVideoCrasSre 00000 (A10 p. 41) OOD0OOODODOODODODODOO
CRAS [13] DOD0D OQuickTime OO [1)000000OO0DOOODODODOODODOOOOO
o

godboguodogboboboogunoobooobobogoobobonobood
goobobooobboobooobobboboooobboboboobooboooobn
godbgbogbobdgbobgooboobboboboboobboboboobo
goooooogon
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out-of-band UUUULO ODO0O0OO0OOO0OOOOOLDOOLDOOOLDOOODOOOOO
gobdtoogugbgbodbobooobob bbb obobonoboon
gudbogbdbgbodoouboonboobogbobbboboooouboan
godoo

gogbooooud oougbuoobbobooubobuobooobobooon
gubgbgubobobdougbouuoooouobobgobobobooooa

0000000 000000000000000000000000'0000 Oin-band
odudbooboubdud out-of-band DU UUODUODOOLOODOOOOOOON
godbdoobogboggboobbobobooobbbobboobubooonooon
guogabbogobbogboboonobooubobonoboooobonog

gobdbboooooobobobobbobobbbooboobooooboonoooa
gogbbobdbtoobgbgboobobouobobobobobonoboon
godoo

gobduubogouogooboduboobobbobubbuogbobbobod
gudboobodbogbogga

o U DOUOOLOODLOODLOO
e DD ODOUODOOLDDOODO
e DO DOODLOOLDDOODLDO

goood bbobddgoogobobbdoobuooooubobobbooobao
gobuogogbgbbogbbogobbobobobbooobobouboooon
gboodtgogdbobobbbdbugbboooboobobobobonoabogn
gogoogboooodgbd
gogubbguogooobubooobbogbouoobobobobod

4.3 0OO0O0OO

doboobooouddooodooodouoooodouoooon

igodoodddoodooboootdoooou 4200000000 o0o0dot
oo oo oooboooooonoo
oooodddnododooodooddooooooooooooooonogong
godboooooouoooooouod

0000000 (Module Complex) 000 0000 In-band 00000 OOut-of-band 000000
Out-of-band 00000000 OO0O0O0OOO0OOOOOOOOOOOOOOOODOOOO (DOOOO
O000o00oo0oONvULLOOOOO00O0O0o0)Oboooooooooo0oooogooooo
do00o0oOo000o0oooooooDoOoO0o0oooooOOo0oooDOoO0oooboooOooooooOooa

In-band O Out-of-band DO DO OOO0ODOOOODOOO0OODOOOODOOODOOOOODOOOODOOO
000000000000 00000000000 (Combined Module) 00O O
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Source Module Destination Module

Media
Output Port

Media Stream

Media
Input Port

Media Link

0 4.2: Media Link

4.4 0O0OOO

goboboogdbgduobobuouoboboboobobobouobnbooboobg
gubbtddbgogubgdouoboboboobbooonooobboguoboda
godbdodagogbobouoboobobouooobboubobooobboboaa
gobboobooogbobooboobobbooboboobbboboboobonood
gobbdbooobbogboobooboobogoubbboboboboobbbogan
gogogubogboobgon

Event Link

rpublish

GUI
Module

execute

publish

Method I

Propagate

Function
S/M Command
Tcl Procedure

0 4.3: Event

4.5 0UO0OO

oo uoboogoboboobobobuo 44000

gubbbooboubbodbbooggbooubbogubboooboauno
gobdbouugogogbgbbobooobgobbobobobonooogo
goboboobooboobobobbdobobobtbdgdbnb dOut-of-band DO OO O
gobbdougooobotubooooboobd

godgouboggooubboboobogubobbboboubobobooonog
oot boobbobuonbobobiddtd doOut-of-band
Uin-band DO OOOUOOOODOOODOOOODOOODUOOOOOOOGUIOOOOOO
gbobooduodoguoguobobobgbbbubodl out-of-band UL OO OOU
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godddbdim-band DO DOOUOOOODOODOOOODOO0OOOODOOODOOOOO
guogoogbogbodgd
gubobpbgouboognbogonoognbooonbouboognboo

gobdbooobouoboooubobooobbooboobooboobooboobn
gogogoboboooboboboogd

Media Link

in-band
Module
(Filter)

In-band
Module

Media Port
. Event Link

Module
(Sink)

Event Port
Out-of-band
Module

L]

-

-

Module Complex -

Module Complex
(Source)

‘ (Stream)

A

Out-of-band
Module

[0 4.4: Rtm Application Development Environment
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] 5 [

oo oot

5.1 00U

Uodbddtl emduopooboooboooogboobbgogbubboobbo
guobggbboooobiboobboobooobbooboubouboobouog
googudbobdbuouuoouuuoboboboboubooboboboboon
gbobbgubobgbddooubobuobbobob oot in-band DO OO
googooood

gbooubboboooboobobboboboboobobboobbobbooeuIgg
00000 Te/TkOOOOUOin-band 0000000000000 DOO0OCOOOODOO
U Cvr200000000

googguouoodgd Cmr2  CmMT2 U HOReal-Time Mach DO OO0 OOOOOO
gboubbodogbuotodgboguogboobbobooouoobongbaono
gobddbgbobgguobouboouboubobbooboobn
gobbdddogoooboooouobbboooboobooboboobobobbo
gogubogubgobouboobgoubboobbobbobboobbobooon
goo
gdodboboogobboodbboobooobboouoboonboooooo
gogobnb ovrz20udbggbooguoo sagbbgougooooooon

Tcl/Tk O0O0OOO0O0OO0OOO0OO0OOOOODOODOOOOOOOOOODOOCOOOODOOO
gddodobooboooooooooddoooonob bbb oo boooo
oddoddooooobooooodooouooobobooooooboooooon
O000000000000000000000000D0000O0 T/TkODOOOOO
OodoooooooooooooooooooooobDooooooooooooon
O0000 Omodulelmedia D00 event OO OOO0OOO0OO0OO0OOOOO
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User Application

Rtm

Module Complex

| device | | out-of-band | | in-band || special |

@ Tk widgets | StreamManager | @
modules
WIELES_“emt2

A

1

\{
Real Time-Mach

O 5.1: Rtm and Cmt

O 5.1: Main Data Structure of Rtm(RtmInfo)

Type Valuable | description

Tcl_HashTable moduleTable

Tcl_HashTable elinkTable

Tcl HashTable eportTable

Tcl HashTable mportTable

char cwPath dddoogooggono

*
*
*
Tcl HashTable * mlinkTable
%
*
*

StreamManager sm guodoboobodad

Tk Window mainWin gooooono
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godgoogn bboooubdooouoobuboboobuooboboobooo
godbdoggugbgbboogoubobobootbobuoobobooogn
gutdbgodbbougubgbobubobobgbobobobbooboogo
gboobodoboboooubooobobbooobouobobobobobouobboo
goobgobotdbootgbbtbbooboobobbobbobooboooon
gobboduubogobboboouubbougoobboobboobabaa
goubobboogboobbobooobobbuobbooboboobooboboobo
gubbdouogbooboobbobobbobooboon

5.2 UO0OOOOOOOO

gogbbgoodbdgd 5200000000 RtmModule U OO O

00 5.2: Data Structure of Module(RtmModule)
| Type Valuable | description

ModuleID id googo ID
char * name ooo@oooon)
RtmModuleTypeInfo * info gogooooogd

RtmInfo * rtmPtr |UU0O0O0O000O0000O0O0O
Tcl Interp * interp |UUOUODO0OOOON
int smId goooooood ID

gl oooodgtobobbbobbtbbodggoobboobbogbodgbon
gudodoubgobobogoubbouobooobbooboooobboboooobg

gobobogobbboubooobbobbobogobooboboboobobon
guodbouoobbooogbobuboboubboobobooobobooobuoooon
ool videcOUUOOOOOOvideo DO OOOW

googoboooo

in-band 00000 in-band DO OOOOOCMT2O0000000O00O0OOOOO
gobogbdbodbobdbdbdtmm-pand DO OOOOODOOODOOOOOO
JUb0O00dun out-of-band U U O out-of-band UL UUUIDNOOLOOOODOON
gubdgbgbbdbdbogdooobooooboobouboboboonbog
gdoboboooguoobuobouboboobobboououoooo
gudbooobooboobobobobubuobooboobuoooobom
gooo
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in-band O OO0OO0O0OOO0OOOO0OOOOOOOOOOOO0O0OOOOO0O
goutobbbobgbuodbouboooobboubbboubouoooo
googobogogbdoboboboobbooboboboouooouou o
gbogooooboobbonoobobouboboboonoobobbobobon
gooogd

Cur2000CuMT2 0000000000 0O0O0OOO0O0O0O0O0OO clock_port [
reserve_port U0 machport OO OOOO0OOOOOOO0O0O0OORtm OO0
0000000 ooboooo0oooobooobooooooooooooonoo
ooooad

| media port .video -output

| media port .video bind video
Camera 7

Method

module .cam -type camera {
media port .video -output
media port .video bind Video Event input
event port .fps -output Port
event link .fps bind fps

Media output
Port

¥ \
module .display -type Xdisplay |eventpor’(_fpsbindfps |

event port .fps -input

U 5.2: Example of Module Scripting

godooubodobd bbb bdudbdibdl module OO0 DO 5400
gooogobgd

000 5200000000000 camera 00000 . cam OO0 O0O0OOOO
00000000000 b0b000D0D0O0b000 start.all O .stopall OO0
0000000000000 000D000000 start0 stopO0 OO Oooonog
goooboobboooooooubob b0 oo ooogo
00000000 xdisplay OO OO0 control OO OOOOOODOMO

goodgooutd gbotuodgbogbdogbogboogbbbobboboobono
obobotobobogboeurdl out-of-band OO UOODODOOOOOO
JUbdulUout-of-band DU UUDOUOLOD DD OUOLDOOODOOOLDODLOOO
gubdbobdbgbobobouogooobobobouobuobobobobg
gudoboobodgbogoood

gbogoooboobobooooboaobnno s300u

out-of-band UU U OO out-of-band UL UL OO UOOOOODOOODUOODOOOON
googod
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U 5.3: Data Structure of Module Complex
| Type Valuable | Description |
Tcl HashTable * moduleTable gbboboooboooooon
Tcl HashTable * elinkTable gogdbooobooobobooug
Tcl HashTable * mlinkTable ggotbooououobbooua

Tk Window tkwin Tk OOOO ooogao
Display * display Xooooooood
int wupdatePending | J U

ugbogoubogoobboooogbuoubouounboboooobogoo
goubdoobbogbouobobooogobobooubouonbbooobouoooo
gboodbggbuobooboobnoabon

Us30iuuub ibdd.start JUggogooooogooonoo
o gurooogogbdbobdobobobobonooouooobboboo
gooo

Ievent port .start -output

GUI

module -newtype GUI { —
event port .start -output start |aeeee
button .bstart -text start \ Event Output Port
-command {event port .start publish button “start

pack .bstart
} |event port .start publish|

-

[ 5.3: Example of Out-of-band Module Scripting

gudgboboubobbobobobobbooboobobouobuobboon
gubodbgoubboobgooobdb sstuggboboboboboubgg

gogogul Dobbbobobood xdisplay OO0 O0O000oooooooon
guddooboobogooboboobobnbooboobooboobboubobo
gbogooooobooobood

guoddb bgbobuoddoouoobouoobobooubbooboobobbooon
gbogbogbogbobbbobouboobd

oo bbb obboouoobooboboobbooo
guclumr2dpuboogbgoogdoguoboogboobogbon
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module -newtype xdisplay {
module .fc -type formatConv

module .xsink -type xsink { XDisplay

.start_all bind -method start
.stop_all bind -method stop Vi deo
}

media link .11 -from .in.video \
-to .fc.video

media link .12 -from .fc.video \ | | gse=---
-to .xsink.video

pack .xsink

| video.in

Jvc. vi deo. out

XOutput
. X0

. x0. xi nfo

U 5.4: Example of Module Scripting

module -newtype Control {

module .gul -type GUI

event port .start -control Start \
-delivery order

event port .stop -control Stop \
-delivery order

event port .offset -control Offset \
-delivery order

pack .gui
¥ .ctrl (Control) - s1 (Stream1)
module .ctrl -type Control - _start
module .sl -type Streaml Ul :
module .s2 -type Stream2 - gui (GO seman -stop
event link .start -from .ctrl.start \ =

-to .sl.start -to .s2.start -ﬁaH.P"'fﬁ . $2 (Stream?)
event link .stop -from .ctrl.stop \ N

-to .sl.stop -to .s2.stop CStopBes st start
event 1ink .offset -from .ctrl.offset \ AEELLEL .stop

-to .s2.offset

of fsefppanunnnnnn .of f set

U 5.5: Example of Module Scripting

24



godogbobbooboooonbuoooboguooouobobooobboboooa
bbb obboobgboobguboboubbuoubbobon
gbdbgoobogbogbbobodboddomr2U00 CmtCommandCall [ L
goboboboobobobobdobbooboooboboboooobobobobobo
gbotdbobbobouboboubobobooobobboooob oo
gubdobobbbobooooon

goodbgoouuuboboguouoboboooouoobbobooboonog
gbddbodouobgubobbguouboboobbooboubooooa
googooggoo

gbdoguouuobouououooooobooboboboouooououa
gobogboodgooo

Rtm OUUUO ‘module’ UUOUOUUOUO RmUUDODOOO module ULODOD UL 5.4
gogogn

[ 5.4: Module Command
module pathName -type module Type
000000 moduleType 00O 0O OO O
googbobbobodbooguood
goooooooooon

O0Onemed 00O OOO
oo O

gooood
oobobobooooooo

module -newtype typeName
goggooodgo
goboogogad

{

U

module complex definition }

oo ooooon
gooooo

module complex modification }

ggogoogooggon

{
0
0

module pathName -modify
oooooogo

module types

gubobgogbobganod

module pathName destroy
gooobodanb

module pathName configure ?option..?
0oddodbobOooooooon

module pathname info
Oooooooooood

5.3 U0 UOougon

gooudbobbgbbooouboouoaoboobooboong
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gooodud bDooobobodgd ss ool RtmMport U O U

O 5.5: Data Struccure of Media Port(RtmMport)
Type Valuable | description |

LinkID id O0oooooooooono eMT OO
char * name oooooog
int direction | RTM_OUTPOUT(U U ) O RTM_INPUT(L )
RtmModule * modulePtr | OO0 0O0O0OOO0OO0O0O0OO0OOOOOO
RtmInfo * rtmPtr goboboooobodgn

gugbgbobogbboodgbobodaod setnon

0 5.6: Methods of Media Port

Rtm MportCreate(Tcl Interp *interp, RtmInfo *rtmPtr, char *mportName,
int direction)
mportName U U D OO OUDOOOOOLOOOON

Rtm MportDestroy(RtmInfo *rtmPtr, char *name)
guobooboogdgo

gbgootoogboobguboobbobogbobonobobobboobd
gobogubotdoboobdbbibUOvideocU U ODOOOOOOOLDOOOOOOOO
goboubbbdivideoco U0 OO0 OUOOUOUDDODOOODDODOOOODLOOOOO
ool mmbOU000ocet U0OOOOOODO0OO0OO0O

guoogud obogbdod srgbod

O 5.7: Data Struccure of Media Link(Rthlink
Type Valuable | description |

LinkID id ID for CMT
char * name 0o
RtmMport input O00000000 (U000 name)
RtmMport output 000000000 (000 name)
Tcl HashTable * elinkTable | UUUUOUOUOOOOOU

goooobbobboobooooood ssubbd
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O 5.8: Methods of Media Link
Rtm_MlinkCreate(RtmInfo *rtmPtr, char *name)
name U O OO OO OOO0OOOOO0OOO

Rtm MlinkDestroy(RtmInfo *rtmPtr, char *name)
name U O OO 0OO0OO0O0OOOOOOOO

Rtm MlinkConnect (RtmInfo *rtmPtr, char *elinkName, char *eportName, int
direction)
elinkName DO 00 OO0 0O0O0OO0OO direction OOOO0OOOOOOO
000 eportName O 000 Odirection 0 0000 (RTM_INPUT) O OO
00O (RTM_OUTPUT)O

Rtm MlinkDisconnect (RtmInfo *rtmPtr, char *elinkName, char *eportName)

elinkName U OO0 OO DOOOOOOOOOUON eportName [0 U
goooogood

Rtm U000 ‘media’ UOUOOOOO RtmUOOOOOO media OO OO OO 5.90
googooood

U RmUO0O0O00O0O0O0OO0O0OO0OOOOOODOOO k1 ODOOO0OO0OO .cam U video

000, xsink 000000 video HOOOOOOOOOMO

media link .link1l
.1linkl connect .cam.video to .xdisp.video
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O 5.9: Media Command

media link pathName
O0oooood nemeO OO OOOOO

media link pathName destroy

gooodaoodgd

media link pathName ?-from .module0.port? 9?-to .modulel.port?
J00o0ouboooodoodoon .moedule0.port OO OO OOOOMO
O. modulel.port 00000000000 0O0O0OO0OOO0OOOOOOOO
000000oooooooboooooooooooooooobooood
doooooooooooooooooo

media link pathName disconnect ?-from .module0.port? ?-to .modulel.port?
U000000O0Omedia connect OO OOD0O0OO0O0OOODOODOOO

googoogod

media link pathName links
0o00oooooooooooooooooo

media link pathName sync name

gogoo

5.4 UOOOOOOOO

goooobooooboob oo boooouboboouobobuoooun oo
godbdooogboogbgbboonbuobobobboobbobooobboao
gobbogbgoubbaboboogbboooobbbbboubobobbouo
gobooodn

gobooobob obubobobudoddboobobobobbobubbobg
goodubodbogogdgboboobobbooubobboobobbobobooo
gobobobboobobobobobbuooobobooobobooboobobo

0000000 00000000000 00oooooioooooooooooooo
00000000000 0000000000000*000000

gobobood oobbobooobodboboboboobooboobbooobood
in-band DO 0000 start OO U stop LD O OOOOOOOOOOOOOO
U start JUOOO O stop UOOODUODOOOU

gobbboogogbbobooboouubogub oooouooboboogon
gboobobouobbuobobuodguouoobbouooobobnbooboan
gbddooobobbobooboobbuobnbooboooog

lD00o0o0oo0oo0oooooon
0000000000 Oevent 0000 O publish DO00O0OO
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guododod bbobbobbuoboubd siodgua

O 5.10: Data Structure of Event Port(RtmEport)
Type Valuable | description

int 1id ID
char * name ooo
int type gooog
RtmModule * modulePtr | UU0O0O0OO0OO0OO0OO0OOODO
int (*to) () gouuouoooog
Tcl HashTable * eportTable | UL OO UOUOOOOON

gboogbboobbgooubood s11ogod

O 5.11: Methods of Event Port

Rtm EportCreate(Tcl Interp *interp, RtmInfo *rtmPtr,char *eportName,
int type)
mportName U U D OO UDDOOOO0DLODOON

Rtm_EportCtrlCreate(Tcl Interp *interp, RtmInfo *rtmPtr,int argc, char
*argv)

mportName U UL OO DOODOOOOOOOOOOOONO

Rtm EportDestroy(RtmInfo *rtmPtr, char *name)
gogogobobobogodo

Rtm_EportPublish(RtmInfo *rtmPtr, char *name, int argc, char *argv[])
guobbgbooababobdabn

guodogdd bboboouobbobgood s1200d0n

O 5.12: Data Structure of Event Link(RtmElink

\ Type Valuable | description \
int 1id ID
char * name oo
Tcl_HashTable * senderTable goooooogagn
Tcl HashTable * recipientTable | U OOOODOOON
Tcl_HashTable * elinkTable

gobooboboobooboodoogod s13oggo
otbdiud m OUOO0OOO evnet UUDOUO OO 5140000000000
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O 5.13: Methods of Event Link

Rtm_ElinkCreate(RtmInfo *rtmPtr, char *name)
name 0000000 OOO0O0OOO0O

Rtm_ElinkDestroy(RtmInfo *rtmPtr, char *name)
name J O U0 0O0OO0OO0OOD0OO0OOOOOO

Rtm ElinkConnect (RtmInfo *rtmPtr, char *elinkName, char *eportName, int
direction)
elinkName 00 00 0000 0OOOO direction DO OO0OOOOOOO
000 eportName 000 00 Odirection 0 OO 0O (RTM_INPUT) O OO
oo (RTM,DUTPUT)D

Rtm ElinkDisconnect (RtmInfo *rtmPtr, char *elinkName, char *eportName)
elinkName U U UUUOOUOOODOOOOOOOOOOO eportName [0 [0
oooooodod

O 5.14: Event Command

event port pathName ?-control controlName -delivery type ?
o0ododoodo pathNamed OO OO OO O=-control OO OO
Joooobooooooboobooobbooobboobbooooo
0000000 dype OO0

N
U

event port pathName destroy
Uood pathNeme OO0 OO O

event port pathName publish ¢ arqument ? ...?
O00bDoobooonogn pethkNemeOO O OOODOODO

event link pathName
0000 00oudd pathNeme DO OOOOO

event link pathName destroy

0000 pathNeme DO 0O OO O

event link pathName connect ?-from .module.port? ?-to .modulel.port?
gUboboooooobooooboobobobobdl . .moduled.port U U

OO0 .modulel.port 00D OO 0OO0O00OOOOOODOO
Oo00ooooobboboboboobooooooo

goad
god
[ gad
googuodbogdgbogbogooga

oo™

gooon
gogod
gogon

event link pathName disconnect name ?-from .module0.port? ?-to
.modulel.port?
O000000O0OOevent connect OO UODOODO0O0OOODOODOOO
0oooooogad
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godgoood obdbuoboooubogubouoboooubbooubbooa
gobododdTad oo obooboboboobooogn
gogoabogbodoboobnogboobooboobobobbobonoubuoooogn
gobbobodbi publish JUOOOODOOOOO0OOOOOO

goodoodobb dgoudgubgoboobbooboodbbooooboogon
gogbbbobugobobodboubogouboobbobobobbooooon
UODO0O0OUOOdestory UODUOOUOOUOOoooogg

gooooubgogn bbobbdogooboouooobbobdobbodgbo
gobodbooboooobobobboovT20bbgoobbooobooooooon
guobodubodbotbdibeceentrol U ULDODUOOLDOOOODOODLOLDDODOOODO
bddddiboddbddd cmtCommandCreate U U U DOUOUODOOOOOOODON
bgdbodoboodboubodib-delivery OO OO Oooood
gbogdbgodubogguooubodgub oo oouoooaon
UURTM.CONTROL U UUODOOODOOOO
godogoobbdoooooboboobobobobooooobooboobooon
gobogbbogbobgbobbogbbobobbbbbbbooooooboob b
gooobdgodoo

event port .start -control Start -delivery order

U 0O s5600000GUI ODDOO0O0O0 start UOUOOOOUOCRAS DOOOOUO
moviestart U U U U0OUOOODUOOOOOOOOOOOOOonDogd

module -newtype GUI {
event port .start
button .bl -text start -command {event port .start publish}
pack .bil

}

module .gui -type GUI
Module .src -type VideoCrasSrc
event link .start connect -from .gui.start -to .src.start

U 5.6: Event Scription
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] 6 [

Joddoogoodod

6.1 GUIUOOO

U000 control JUGUI D OOOUOODOODODOOLOOODODODODODLDOOOOOO
godobbbdbdibdl.startall U stopall UUOUDODOODOOOOOOOOO
gobbodbooboboobogboogbobobobonoobobobnoonoooon
goooooobogbogd

gobbdddbggdbobobobobbab guiooooobobobooao
gob Gulioboobooogobobobooooobboboouobobooboboon
gobdb guidodobobooboooboobobooboooobooboon
b Gulobgogoouoogon

module -newtype control {
global .start_all .stop_all
button .bl -text start -command {.start_all occur}
button .b2 -text stop -command {.stop_all occur}
pack .bl .b2

3

6.2 UU0O0O0OOOOOOOO

gobdoobbooobobbooboobboobbuoboboobboooouboboo
gobgoboogbobobooobboobooboobooboboboobooon
goouoooodgodn

godguouodg gobgbuobogbooooboogubobooboboooon
gudbouodbobdbdvidec oo m1 0O .£2 000 .£3
gboogoogd
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Insert f1 f2
Replace | m1+Lde>O+ f3 +—>“
petete [mi B 8 p——— 4 2§

0 6.1: Module Operation

module .£f3 —tgpe filter3

media link .12 connect -to .f3.video

media link .13 connect -from .f3.video -to .f1l.video
module .display -type Xdisplay

googooudn bbb oggoubobnoobnboobboobd

gbddbUdvideeDOODOOOOOO .10 .f4 000000

module .f4 -type filter4d

media link .13 connect -to .f4.video
media link .12 connect -from .f4.video
module .fl1 destroy

goguboubod goggoboobobon

Video UOOUOOUOOOOO f400000O00OO0OO0OOOOOOOOOOO
guoobobgboooboobnbooooaonon
module .f4 destroy

media 11nk .12 connect -from .f3.video
modia link .13 destroy

6.3 LUUOOUUOoon

goddbooobbdodooooboobbobboobboboboboobooobo
guodbbodgduoodbouboguoubbbabobbb ovr200000C
gogbbdbooobodboobbobobbbdbiddd camerall0 00000
xdisplayUUUUD control DU UUUOOOOOOOOOOOOOON

module -newtype Control {
event port .start -control
event port .stop -control
button .bl -text start -command {event port .start publish}

button .b2 -text stop -command {event port .stop publish}
pack .bl .b2
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Getfilename |

e
VideoCrasSrc seek
endHandle
—
video gtinfo
Qt2Xinfo j
7
xinfo‘
VideoConv _ srcinfo
xinfo )
xinfo
\
,video )
xinfo
/ JitterControl
video XOutput
video
U 6.2: QtCmt
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}

module -newtype Main {

module
module
module
module
modlue
event
event
event
event
media
media
media
media
media
media
media
pack

¥

event 1i

.8Irc¢

-type VideoCrasSrc

.q2x -type Qt2Xinfo
.v¢ -type VideoConv
.md -type MovingDetect
.xo0 -type XOutput
link .ell
link .el2
link .ell connect -from
link .el2 connect -from
link .ml1
link .ml2
link .ml3
link .ml4
link .ml1 connect -from
link .ml12 connect -from
link .ml3 connect -from
.XO0
nk .start

event link .stop

module .

gui

-type control

module .main -type Main

nk .start connect -from
event link .stop connect -from
pack .gui .main

event 1i

.src.qtinfo -to .32X.qtinfo
.q2x.xinfo -to .md.

xinfo -to

.src.video -to .vc.video
.vc.video -to .md.video
.md.video -to .xo.video

.gui.start -to .main.start
.gui.stop -to .main.stop

.xo.xinfo
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7 [

Joodotod

71 oooggo

gobdgubbgobobobbbooobbbobbobbobbboobboboo
goguobubogbobgogobubgobgobgoood

e out-of-band U OO D OOOOOOOO
e JO000OUIOUIDOUOIDOUOIOUOULOUDOOUbOUbOUbOUbOUOOO

VuSystem U U DO OOO0DOU0O0OOOO0OO0OOOO Uin-band OO0 OO out-
of-band DO DOUOUOOOOOOODOODLOOODOODLOODLDOUOLODLbODObLODO
gogbogboobgbboboboboogbbboooboooboouobobobbo
gbbogobboooodbbobUim-band DD OOODOOOOOOOOOOOOO
U out-of-band UL D UDOULDOULDOUOOOOUOOUDOOODOUOOOLODOOOO
googoogd

U0 Oin-band DO ODOOOOOODOODOODO0ODO0OOOOODOON Uout-of-band
godbogogbgbogotdbueurobbogbobobogoubobonoud

oboodobboobooobodn out-of-band OO D OODDOUODOOOOOON
googbbgbogbooboobobboobbobbbbooboobobo

odbougbobobgoobobodl veSystem OO OOO0DOO0OUOOOO
gobgbbouboobouboubooogubbooboboobooboaon
bbb buoobuooboubooboubouoo

godoouoobdb gbooboogoooboboooooobboooobooobooon
gubdbobobootobgboobobuooobooboobobobobognbo
dobdbooooobooboboboboboo

gbdobobooboooouoboubobooobobbbuooubobo
gbdbgobgbbguouoobboobboobouboboobooboon
gobodbogogoboubaubouboooobd
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goougbugboubod obooboboboboboobooboouobouon
gubboddooogoboogbbooboogbbooobbboubobg
gubgggbogbogboobooubouoa

72 QU goooot

goboouubgoubgubobooobobboobobooobbobobbuobiboo
gubuduugoogbouooaooo

godbgbgboouuouoobooobouobooboboboboboonbboooon
00000000 Qtplay[7] DO ODODOOODOO0OOOODOOO0OODODDOOOO
ggobogboobogbodgbogbogbboao

U0O0Omm-band DO OOUOOOOO0OO0OODODODOOOOOOOOOOOOODOO
gogbdbobobogbgoobobobobobnobooboooboooogn
gogogobgboobogon

o OO LOLOODLOOUDLOOLOLDLOLDDLOLDDLOLOD
e JULDOODUOLUOLOUDLUOLUUOLOObLOUUbLOLLObLOUDLOLLO
goooon

gogoobd bbooobbdoduoooobuobubboouboouobboa
gubdbudbogubodguboogbougbooooboonbooboooa
gogbogogugbogubouodbobobobnobobobobonoboogn
gobdgbbbboubboobboobbbodbboogbbboooooogbo
(ordered event) D0 OO0 O0O00OODOOOOOOOONO (unordered event) 000000
gogdaobodgod

gogubgbgubobodogbobobuoubbooooobboobuoboooon
godbdbdbooooooooboobb bbb oouooooo
godgbuogoogooubogbobbooboobboobn

goooogodogbdbodbogbdboogbobobobobnbooobnon
gboobbooobboobboboboguoboouooboboboooooboboooon
ERERE

gubbooboboobooobgoboboouooubobbobbooboboan
ggoobogobobobbouoobobobobuobboooooboobbooobbn
gogbduoobooubogogboobboooouoobobobobbonobnoon
godgbdbodbooobogbuoobouoobobobobonobonooogn
gubodgtubuogdgbougnodogobooobooubbooobboouobnoa
ood

guoouodd ooubogubotbbdooooobooobuooubuooooo o
gbogbbdgboooogoooboubonbobboboobooboobon
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godbbbbduugoooouuboouboboboobnobobooboo
ggduoobobodubougbobuboouogoubobobbonobauboo
googoooboogbogod
gobodoboobooboobobooobbobobbobooobbboobobooa
gbooooboodgbodgbobboboooooooobbbobobooboubono
gooobgoooboooboboobooobobobnbobog
goboubodogbgbbguboobugbdbbdibin-band DODOOOO
godbduodoboobobbobooubbooobooboboobobuouonbbboon
godbguooobbtgboogoobogbbogbogboan
UO0OUOMedusa U OOUOOOOOOODOODOOOOOOOOOOOOOODLDOOO
Uin-band DO DOO0O0OO0OO0OOOOOO0OOO0OOOOOOOOOOODOOLOOD
gogooobobboggbbogbbobbobobobbobbboobnboodobo
goo
guobuogbgoboobbooobibobbuoobbouboobobuoooboo
gubuobbdgoubobobdibUm-band DO UODOOOOOOOOOOOOOOOO
gudbdboobouboobugbooboboububoboobooboobooonooon
gudbdbogboboboboboudubouobonoboooooooooga
goooon
gogodgbgooobooboboooobobobobooobooooonobgn
gogdodgbdbogdbgbobgbodbobobboboboboboobobo
guobgubodgbobgbobboouboobobbobbooboooubooobobon
gugogboonooooogooo
gobogbobougubobdgbboouboouooboobbogubooobn
goudbuotgooubogbouboboobbobboaad
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HRNRE

gobdoubobgbboobogoooooobbiboubooboobobbobooa
ggbdoodbuboouoboubuouoobooudoooooboubooboboon
gobogbuogboogboouooooad

bbb oouogobooobnboooobnooouobbooobo
guogooobogboogooo

gobdboouobbodoobobobonobnooboboboboobobgn
gogboooobbogbgbgbbobobbobobobobobobuobogn
gobooouboboubgbdgbgobobobobobouboubobad
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U

gbguodbobotoauouogbobuoubouobooooboabnog oB
gobbudgogbboobgobobbguobooobobonoobooboboboon
godon
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0 A

Jobododoot

A.1 VideoCrasSrc

QuickTime U0 OO0 OO0 CRASUDOOOLOODOOOOOOoooooogn
o0ocMT DUOD0O0OUOO USetClock, SetThread U RTM U0 U OUOOOOOOMO
0000000 DDODOODO0OODO0ODO0O0OOOqtvideo (OO)Obuffer(0D0)00000O
ERERE

module .src -type VideoCrasSrc ‘

gboogbooogbbbodboooboonbbdibt gtemt DODOODOO0OOO

..........................................

i i -filename /full/pah/filename

: i i i .gtinfoarg

VcsEndHandle

VcsSetBuffer

Internal Functions Event Ports

O A.1: VideoCrasSrc Module

A.2 Qt2Xinfo

QtVideo UL OO UOOUO xinfo DUOODODUOODUOOUOOLUOOUOOOOOOO
U QtVideo UOUODOUOUOOLOOON Xinfo UOOOOOOOOONO
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buffer size(Event Input port)
OO000O000O0000ooOO00oooooooooooDoooDoOoon
g3ouoduoduouuouodoodg soguoouuoouood
O0dooodoodo ooodooouoooooooooooood
DO0000000ooooooooodDoooooooooooooog

qtinfo arg (Event Output port)
Qtlnfo U O0OOUOOOODOUOOODUOOOUOOOOOOOOOUOOOOnU
O QuickTime D OO O0OO0O0000000 CmtModuleAttribute O O [ [
godddodoodoodooouoodooogd

.end(Event Output port)
OO0O000CMT O SetEndCallback 00 0 VesEndHandle OO 0O 00O O O
dodobooooooooa

.filename /full/path/filename (Event Input port)
doodd QuickTime UOOOOOOOOOOOO

.video (Media Output port)
goooocMT Uboogbooobooognooonogd

0 A.1: VideoCrasSrc Input/Output

.qtinfo arg(Event Input port)
O0dooood Qtlnfo0O0OOOOOOO

.xinfo arg(Event Output port)
doooooond xanfo DOOOOOOOO

O A.2: Qt2Xinfo Input/Output
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A.3 VideoConv

goobdbgbubotbbotubotbobuobbiobibidddrtmVeonv.cld

.buffer size(Event Input port)
oo gooooooond
dooossgouoouddooooooboonooo o oooooood
Oo000O00Oogooooood
.xinfo (Event Input port)
XInfo(Outputlnfo) OO0 O DOO0OO0OOODODOOOOO
.video (Media Input port)
OoooocMT OOOO0OO000O0DOODODODOOOOOOOd
.video (Media Output port)
goooocMT OoOoooooodoboooooooood
0 A.3: VideoConv Input/Output
A.4 JitterControl
ooudooooooood
.buffer size(Event Input port)
oo gooooooond
oo soounouddoooooonoonoog o uooooood

goggogogobooobgon

.video (Media Input port)
goooocMT OoOoooooodoboooooooood

.video (Media Output port)
gogoocMT oo odbnoooooonood

O A.4: JitterControl Input/Output

A.5 MovingDetec

goodgbouogooaooogad
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.threashold threashold(Event Input port)
gobogboaoo

.xinfo density (Event Input port)
0000000000000 0000DXInfo(Outputlnfo) OO0 OO0
goood

.detect points base_points (Event Output port)
goddooooodooodoooooouoouoooood

.video (Media Input port)
goooocMT Uboogbooobooognooonogd

.video (Media Output port)
goooocMT OoOoooooodoboooooooood

[0 A.5: Movingdetect Input/Output

A.6 OverRun

godbbgbodbodbuogbuouobouoouooubooonon

A.7 XOutput

gbougbboubodgboobodbibt UrtmXOutput.cll

.xinfo (Event Input port)
XInfo(Outputlnfo) 00O 00000000000 OOO

.video (Media Input port)
gogoocMT oo oooouood

O A.6: XOutput Input/Output

A8 OJO0OO0OO0O qtcmt

Jo00dbooooooouooouood
clockUoverrundthread U U O OO mach port DO OOOO OO
Event Ports
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Event Ports
Jdilename | i | OO0 OO QuickTime OO OOOMO
controls Ooogooogooogg

.Start ggoog .start m | O O00O000ooggg
.Stop o .stop m | D0 000000
.Seek g .seek i | arg:sec O OO OOOOOOONO
.Offset oooog oooooogooooodgooonn
.Qos QOSO O .offset m | DO0O00O000000
.OneShot | DO O0OO0 -qos i | QOS D00

.oneshot |« | 0D0O0O0O0OOO0OO0OOOO0O

.quit i | OO

0 A.2: Qtplay Module

filename /full/path/filename (Input)
00000 QuickTime 00000000000 O0O0O0DOOOO

.start  (Input)
gooobdoooodd
.stop (Input)

gogoooaon

.seek sec (Input)
gbougobobobdobbobobobobobdooobobo

.offset (Input)
gogooooog
.qos  (Input)
QosbOOOoO
.oneshot (Input)
goodgoogooogooo
.quit (Input)
0o

module -newtype %tcmt {
event port .filename.in
event port .start.in
event port .stop.1in
event port .oneshot.in
module .src VideoSrasSrc
module .cnv VideoConv
module .jtc JitterControl
module .mvd MovingDetect
module .out XOutput
module .ovr

-type
-type
-type
-type
-type

-type OverRun

media link
media link
media link
media link

.11 -from
.12 -from
.13 -from
.14 -from
control Start

-port

.src.video
.cnv.video
.jtc.video
.mvd.video

.start.in

-to
-to
-to
-to
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.cnv.
.Jtc
.mvd.
.out

video

.video

video

.video




control Sto -port .stop.in
control OneShot -port .oneshot.in
control Quit -port .quit.in

}

Qtplay Qtplay 0 000000000 Qtplay 0000 in-band 000000000
00000000000 0000000000000000000

. gboobgoogboubouugboubouboobooboboobouo
googood

2. oguboobuooboobobbobboboobooboobobo
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