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Point to Point Call: One to Group

Remote View Self View

Self View
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Remote§ View

UM 2.2 Point to Point Call : One to Group

Point to Point Call: Group to Group
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Remote View Self View m’){

Remote View Self View

Note: Most systems allow this kind of conference with only one monitor.
In that case, the self view comes up inside a “picture in picture” window
on the main monitor.
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Point to Multipoint
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Multipoint Call (Requires MCU)

Note: MCU stands for Multipoint Control Unit. MCUs
vary in their capabilities and in their screen layoults.
Some higher end conference room codecs include MCU

capbility for up to four sites.
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TCP/IP Protocol Stack tjaiiiu 5 du eialugulin 2.5

Application Layer Telnet, FTP, SMTP, e-mail, WWW, SNMP
Transport Layer TCP, UDP
Network Layer IP
Data Link Layer Frame Relay, ATM, SMDS, HDLC, SDLC
Physical Layer Modem, 56k, T1, E1, RS-232
Medium

U7 2.5 TCP/IP Protocol Stack
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Multimedia Application

RTP, RTCP

UDP/TCP

Network Layer (IPv4, [Pv6, IPM)

Data Link Layer

Physical Layer
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IV. Multipoint Control Units

= Y o a ' & a ) ' o d”

MCU fimthiisesumstszauszning 1323 Terminals f1nna1 2 @auTl yaq
P ' a 1w & ° 1

terminals Riidusmlumsiszquazdesadumsandeiy MCU ¥ MCU sxihmihnlums
@ o ° ' . A A ° aa Y o
samsnsworns lumsiszam, 911A1519591521919 terminal (WBN9EMMUATE IUMIINISHA
(CODEC) Idvanaz3aTondoamsld uazerndhlusamsaodoya media @20 Gateways,

¥ ¥ »
Gatekeepers, 11z MCUs Huauanasgiu H.323 szuondiuysznouns 3 dauileanainiu

a va o

' @ 3 > ' ; i Jo A v gy Y
UNFAIIU uﬂ"lumaﬂgmuumuﬂiznanm 3 dutiozsweglugunseidufordun1a
2.2.2 Islaneaildsumsmnualasmnnagiv H.323

Tos Tanean 1d5umsdmualauuias g H.323 mugyn 2.8 1w didsde 1l

rface - AR
o

;rTerm al Control and Management

Rtigtoaioe

Data jpplrc‘;tloﬁ{;

H.225.0 .
V.150 T.120 T.38 Call H.245 H.225.0
Signaling RAS

31" 2.8 H.323 Protocol Stack



14

® Audio CODECs
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® H.245 control signaling
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2.23 Qmﬁ'nymwm Gateway 1y Gatekeeper
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2. M3AIUNUATSIVIFIIU (Admission Control)
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] } 4
endpoint AnAU19T1 gatekeeper A2lMUN endpoint 1uTzABI I aMzboudis msfium
n’: ° b 4 3 . . ""
gatekeeper 1UeITOMN 14NNV static 1AL dynamic MIAUMMVY static 1TM endpoint 93§

»
transport address Y9397 gatekeeper feudamtid? dumsfunuy dynamic 11U endpoint
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9269 multicasts GRQ message 192 multicast address #1¥lumsdunives gatekeeper ‘/JfWT’J
v o o P o o 3
Tavawi “lasilu gatekeeper YDINU” gatekeeper dmilimonaluainezds GCF message

o ’ o ¥,
ABUNAVIIIN “nummmﬁ]u gatekeeper ﬂﬂ@ﬂm‘lﬂ"

® Endpoint Registration and location

»
Endpoint yndaduiludesainzifioudy gatekeeper ASTUIUMST TuMsaInziivuiu
sei i gatekeeper annsoioe update ﬂaga alias address 11Q¢ transport address Tu database
o/ o . . é .
wauiu1nsafY alias address uaz transport address Y94 endpoint 43 gatekeeper 221% alias

address 11Q% transport address Tumsnuduniaueams call

® Other Control

Gatekeeper 19 RAS message 1Wof921m59aMs azAIUguIseduUqdn 130 M3

aaugumsit 1 uaznsiams bandwidth
2.2.5 H.225 Call Signaling 1oz H.245 Control Signaling

® H.225 Call Signaling

H.225 call signaling 1omSuns set up MsIFoUADITNIN H.323 endpoint (terminal
iuag gateway) call signaling du H252 protocol message Auanfaouiuuu call-signaling

channels T u¥oio 13U H.225 protocol message srdauu TCP lunSev1o H.323

Tunsdinlunfeso 1323 1flda gatekeeper H.225 message i)zgnuamﬂ?iuuizwiw
endpoint uaAd lunSov0lA2 gatekeeper A0 H.225 message ﬂzgnuaﬂlﬂﬁuw{uzn’hq
endpoint 1AUATY (30031 “direct call signaling” 139 5¥MIN endpoint pondanniiinem
dumalaoriy gatekeeper 1147 (30031 “gatekeeper-routed call signaling” @auvziionldds

1 4 1 1]
iy gatekeeper sxiiluddnfiulosznianilimsuanildou RAS-admission message
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Gatekeeper-Routed Call Signaling

Admission message ilzgﬂﬁ'\‘lixﬂﬁn endpoint 110y gatekeeper YU RAS channel
gatekeeper 923U call-signaling message UM call-signaling channel 910 endpoint ﬁ?‘ﬁﬂ‘ﬁq i
nuFunads call-signaling ma'n?yu"lﬂﬁa endpoint ﬁ’:ﬁﬁmuu call-signaling channel 404

endpoint fhaes

Direct Call Signaling
1A w Y £ (Y . A a
5:113100110uﬂ'1il‘11’]1‘]5\1'lu gatekeeper ﬂzl{luﬂ'ﬁ:‘lj endpoint ﬂmmsmlamﬂauu

call-signaling message fuldlaoase Tau endpoint szuanaou call-signaling UU call-

signaling channel
® H.245 Control signaling

H.245 control signaling ﬁ‘]ummamﬂﬁuu H.245 message TN H.323 endpoint "71
AndoADES AU H.245 control message 9xAAIAUAILMG H.245 control channel 1Ay H.245
control channel 131 logical channel uaz{ﬂﬂa;jﬂaeﬂnm"lﬂmﬁauﬁn media channel 10 H.245
control message wilseneumu message 'ﬁlﬁﬂuﬁﬂlﬂauuﬂ‘i LANEMN (Capabilities Exchange)

489 terminal az1ellanazila logical channel

Capabilities Exchange
= a a Z dq 9 o
msuanasulsza@nEnm (Capability Exchange) Wunszurumsh ¥ message
N i LY $ o @ o 1 4 o 1 3 o o a o o v
iantAsuRiYeq terminal imidandsdoas fuegiutuarialszansamlumsfuuazds
fFoya'liifa endpoint B2 Tav YszAnFnanlumsds (Transmit capabilities) vxiiudre5110
fINNUANITOVDI terminal TUNITAN media streams Haz UszANTamMIumssy (Receive
capabilities) ﬂztﬂuﬁvaﬁnwﬁqmmmmsmm terminal Tumssuuazissulana media

A v
stream YU

Logical Channel Signaling
. o b | . r é L . o é
Logical channel 1 m3udsdioyanin endpoint #mila 11da endpoint Bndamita (lu

A5 81U8IMsUs YUV point-to-point) 138 1181 endpoint nawda (lunstivesmsiszyu
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U1 point-to-multipoint) H.245 IAT U message mol¥dmsuaniotla unidirectional

v v
logical channel (logical channel 13U channel NEA1W13 nm%’aga"lﬁ"’lummammmmu)

2.2.6 NIZUIUMS TUMIANAD

a ' I~{ a ;’f
aszuaums lumsaadefiumsesvoiuaeulumsadn H323 call, msadims

fadodomsdoya media, Az MIIUNIT call (release call) FIvTRMUAITUIATOVIWH

Usznovlidae H323 terminal (T1 1Az T2) NiFouaooyiy gatekeeper azauua 1y Direct

call signaling 110¢ media stream viuly RTP encapsulation M3ITUAU H.323 call ﬁwﬁagﬂ'ﬁ 2.11

Gatekeeper
Nw—n
AC@) L
........................... L SETUP (3)
288 10 e | R W Al
ALRITOCERUANG (413 | |mdd.... vy e
oo G0 e ) W
M\ACF(G)’
ALERTING (7) | eeesnmreee®
R A DV
ONYECTHRY 3] L1120 P P L L
PR Ny, MR Rl ...
RAS Message

H.225 Signaling Message

1% 2.11 H.323 Call Establishment
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¥
ﬂiz‘U’Juﬂﬁ‘luﬂﬁﬁ%}N H.323 Call Usail

. Tl @3 RAS ARQ message UU RAS channel Tadia gatekeeper eaInziiou

(registration) T1 $oavoms 1% direct call signaling

. Gatekeeper oudumsnlFnuves T1 Tavmsas ACF 1WiU T1 1z gatekeeper 92

vond T1 a1501% direct call signaling 18 Tavuanunlu ACF

. T1 a4 H.225 call signaling setup message 1184 T2 1011155 09v0msAnao

. T2 aousumsiesvorinlaods H.225 call proceeding message Tda 11

- Tuvagdl T2 $utludoq register AU gatekeeper Tauda RAS ARQ message Tadia
gatekeeper YU RAS channel

. Gatekeeper dudumsaanziivu (registration) 1aun593 RAS ACF message Tada T2

. T2 uduidou T1 BN UMsad19msAn@e laumsae H.225 alerting message

¥
. iU T2 vwtudumsadiamsanna Taunisaa H.225 connect message 1184 T1 nag

< v 4
call NI HNTAIT VU



24

Gatekeeper
................................... Term“'alcapab“ityset (9)
........................................ »
TerminalCapabilitySetAck (10) | e
 gooenrimsnarmrassmpemarapRpe e osanass
TermianiCapabilitySet (11) | e
e
.................................... Term“‘alcapab“itysetACK (12)
.......................................... »
.................................... OpenlLogicalChannel (13)
.......................................... »
OpenlLogicalChannelAck (14)
A e > .44 V- OpenLogicalChannel (15)
- 0 e ‘A YA
.................................... oPenLoqica'Cha“nelACk (16)
..................................... »

U 2.12 H.323 Control Signaling Flow

3 ' 4 .
9. H.245 control channel qna%'wwuizmn T1 pag T2 31pUU T1 a3 H.245

TerminalCapabilitySet message 1184 T2 tWonvzuanldoulszansnimvouiu

10.72 szaoundulum T1 9 T2 185Uszd@ninmves T1 udrlasmida H.245

TerminalcapabilitySetAck message

1.T2 vzuanaoutlszaninmmvoatiuny T1 Tavad H.245 TerminalCapabilitySet

message GRS
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12.71 vzeeundullm T2 91 T1 14fusz@niamves T2 udrlavmsda H.245

TerminalcapabilitySetAck message

. y &
13.T1 9217A media channel N T2 TauMsaa H.245 openLogicalChannel message ¥4

transport address Y94 RTCP channel ﬂ::i’.)llf)tﬁu message fid

14.T2 vzapunav 1w T1 11 T2 'lﬁ'%”ui’miﬁ%'n unidirectional logical channel 910 T1
ludfs T2 Taumsaa H.245 openLogicalChannelAck message ¥alu message 12
danau'lihiuezii RTP transport address 11 T2 fmuawe1 1319 T1 19dmsuda RTP

v v Vv
media stream 11223} RTCP address 71 T2 1850910 T1 luvuasusountiil

15.91MU T2 92110 media channel AU T1 Tavmaaa H.245 openLogicalChannel message

=3 v
110 transport address Y93 RTCP channel 123 mag“Iu message Ay

16.T1 azppunav I T2 N T1 'lﬁi"vi'msa%’n unidirectional logical channel 91 T2
Teis T1 Taomsag H.245 openLogicalChannelAck message c?}a“lu message ‘7i T2
dandu'11hiu9zs RTP wansport address 7 T1 Amuaw1 3 T2 14dmsuds RTP
media stream Loyl RTCP address 7t T1 1853010 T2 Wduneuseuminii viu1din
1uw:f':msamia??ams media stream YUY 2 NANS (bidirectional media stream

2 | v v -3' =) Y 9
communication) "lﬂgnfﬁwuuﬁ gUIDULLAT



Gatekeeper &v
‘ RTP Media Stream (17)
........................................ .
RTP Media Stream (18) | e
SR e GBS mEEE
................................... RTCP Messages (19)
............................................ >
RTCP Messages (20) . p 0~ et
"R S i SRS
"""""""""" RTP Media Stream and RTCP Message

g‘lj‘?l 2.13 H.323 Media Stream and Media Control Flow
17.T1 @9 RTP media stream Tda 12
18.T2 4 RTP media stream 11/ T
19.T1 #3 RTCP message 11J6ia T2

20.T2 @3 RTCP messages Tuda T1

26
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&‘HE Gatekeeper &m‘ls
End Session Command (21) | et
PR ELS e
....................................... End Session Command (22)
..................................................... N
RELEASE COMPLETE (23) | = . ..cccommssmsemssesememsessess™™
DR N s iy
DRQ (24) DRQ (24)

M’/B_C,FEEL// DCF (25)
\‘—.

RAS Message

--------------- H.225 Signaling Message

--------------- H.245 Control Message

5UW 2.14 H.323 Call Release
21.T2 500U call release 1AUNN3 Y H.245 EndSessionCommand message Tdfa 11

22.T1 release call N endpoint HaziUIUMS release 1AUN3 @9 H.245 EndSessionCommand

message 1éia 2
23.T2 MM3 release call Lﬁ%‘ﬂﬁnyiﬂﬁﬂﬂﬂﬁﬁ'ﬂ H.225 release complete message TdaT1
24.T1 uag T2 vNIANITOUADAY gatekeeper Tauda RAS DRQ message Taldia gatekeeper

25. Gatekeeper UMANMIWOUADAY T1 LAz T2 uazdudulavds DCF message 1163 T1

oy T2
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2.2.7 M3i¥eunAvIA30Y H.323 MIATEUIY multimedia D1

A ~ A " w A A v A 1 Aa A VW
NIV H.323 ﬁ']lnﬁﬂﬂ%zlcﬁanﬂﬂﬂﬂlﬂﬁﬂﬂnﬂ@u‘]vlﬂ IﬂUlﬂsﬂ“nU'ﬂuunl‘]‘ﬂUﬂﬂﬂU

A P A A A oA A '
INI9v18 H.323 lnﬂﬂ'(Iﬂ A9 IP Telephony IﬂU H.323 ﬁjﬂlﬂi@iﬂﬂ IP LIV WNUIUBDUND

funsey H.323 Aem3evis SCN awlugii 2.15 Tas SCN azsmmiunievs PSTN Laz

1n5 98 ISDN

Gatekeeper

Gateway

H.323
Network
(IP-based)

Terminal

5UM 2.15 H.323 Internetworking with SCN

2.3 Java Media Framework (JMF) (Sun Microsystem. 1999)

Sun Microsystems 8% Application Programming Interface (API) nlFdmsumsas

.J ' i i d :
oUA media NUBYAUNAT AD FoyAUDI media vzifdoulamunaiaoumlasly 1y

Y

e Re

a LY Py o
Joyaidu, 3 Te, MIDI, uaz animation lavluilegiiunessuves IMF fie 1o5HU 2.1.1e

IMF2.1.1e M 1A Wa @15 0M92i19110820 1 multimedia 1aMa189019 195U

' 4 . . . . I
® musoiay 1WA multimedia Tu java applet n3o java application A2 format Y0 1WA

JUIDITV 1Y AVI, MIDI, MPEG, Quicktime, 1182 WAV
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U a 4 o
® H1150IAY media stream 9INDUIND3 LI 1A
= ad v ad o o P Y
e Capture dvanaz3a 100 lulas TiunazndesdaTe uazihwuiylu format #5095
v 44 o = a
e 1/szuranatona media NVUAVN tazdvunilas format Y99 ¥UAYDI content
[l a ada a a d <
o favoyaFud 1azIA loluuNaINTIWUIUIMDTIA

U

® N5zuITuIAn n50 31Uﬂ151ﬂ5ﬁﬂ1‘1{

[

2.3.1 MIMUAUTBYA media NVUAVIIA (Time-Based Media)

¥

sensonezesuems 1Hamves  media  Avuduna lumenvesgluuums

Uszunanadoya 1AdegUn 2.16

U >0 >> %

Input Process Output

' Capture @ Apply effect filters 4)}) Present
D Read from a file L= A Compress or decompress D Save to a file
Receive from - Send across
@ A\ noatork A= B Convert between formats @ the ne:rwork

gﬂ‘ﬁ 2.16 Media Processing Model

b4
g 4

' ¥
AUANYUZYDITDYA media NYUBGAVNA UAIL AD

1. Streaming Media

o do o . ol w a > 4 v ' q ¥
ANBUSNTIAYVDY media NVYUAVUNAT AD uu%ui‘lummmﬂizmawauazﬁﬂn

¥
3

14
o . '@ < 5 " LY ] 1Y)
Auna fromaiidoya media NUBgHUNAT Aaznuudla Streaming media Aodudvad, U

< &4 o ga v 9y
llﬁ3ﬂ5$U?ﬁNﬂ1ut’]ﬁ1ﬂlﬂW1:W1$'iNl‘W’t')Yli)wlﬁﬂﬂﬂﬁ'ﬁ?‘lﬁﬂﬂi)ﬂiﬂ'lﬂ
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Content type

ad

Content type AiD format ¥B3¥oya media A1 13 19U QuickTime, MPEG lidz WAV

Media Stream

Media stream 11U Y038 media #il3UMmIAMUAToe, nielAuenms capture
9nndes wie TulnsInu Tav media stream vz1lsznouliUdau channel voadoyanatvzos
Boni1 “track” 15U WS QuickTime 92Usznou 1A track YoUTYI (audio track) Uag track
4943710 (video track) media stream flsznov'lUA20 track Ma1w track viu vosadaine:
Son “multiplex media stream” %50 “complex media stream” ﬁﬂlfu 1135 demultiplexing Afo

ATEUIUMINNRIMSLON track LIAAY track YOI complex media stream DOANIINAU

¥ ¥
#iAVD4 track vzUOADITTAYBITBYAT track WHVSIYOY 13U (Hue M3e T e dau

¥
format Y99 track 3z uBAia Inssad1avesdeyaly track 1

Media stream 9032 1AvInd UMY LAy Tils TneadilFlun1si$1ds media
stream 15U URL s2gnldf5zydumiswedlia QuickTime 41 e guunieaiivhauege:
aunsodrAa1d1aol¥ TusTanoa FILE unthrdfustuu web server fozamnsodndeld
TaoruTus Tanea HTTP §1hianseld URL sransessydmumiaves media stream 18

Tﬂtﬂ‘l’f’ “media locator”

Media stream enunsauiedilu 2 dszinnandins ideyagndan fie
=) t 3 e’: a 43 . [
® pull i MydedoyatuezSuAU uaz 9xQNALANIAY client 13U T1slanoa HTTP
uaz FILE sziiuuuy pull .
-3 L 4 u’: a 4? 1
® Push fie msdsdoyanuzSLIU Uz 9:gnAUANTAY server 13U TUsInnea RTP

1t push
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Common Media Formats

» ] L 4
arsmeqae lilszunniguinymuzves format media Famsidon format 1iudea
Aosanfunadenvesatome  wazinsananumanTwesditedas wu  ddeansds

' < o 4 . a
media content HIUNI web Avzavalia1Neu 1A U509 bandwidth 1TuRery

CPU Requirement HaAIDa power foziulunstszutana Bandwidth Requirement
P o y o o A Vo (4 vd P Y ]
waaada anuSH lumsaeiduihume s uuazdedoyaldis mefesuaanaldoginimels

U9 format Y94 media QRBBALULNNG application TURWITINZ 19U H.261 Uaz H.263 98

149813V Video conference application f1u G.723 9z 19dm iy telephony application

M157199 2.1 Common video format

CPU Bandwidth
Format Content Type Quality
Requirements Requirements
AVI
Cinepak Medium Low High
QuickTime
MPEG-1 MPEG High High High
AVI
H.261 Low Medium Medium
RTP
QuickTime
H.263 AVI Medium Medium Low
RTP
AVI]
JPEG High High High
RTP
CPU Bandwidth
Format Content Type Quality
Requirements Requirements
QuickTime
Indeo Medium Medium Medium

AVI




1317 2.2 Common audio formats
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CPU Bandwidth
Format Content Type Quality
Requirements Requirements
AVI
PCM QuickTime High Low High
WAV
AVI
QuickTime
Mu-Law Low Low High
WAV
RTP
AVI
ADPCM QuickTime
Medium Medium Medium
(DVI, IMA4) WAV
RTP
MPEG-1 MPEG High High High
MPEG
MPEG High High Medium
Layer3
WAV
GSM Low Low Low
RTP
WAV
G.723.1 Medium Medium Low
RTP

2. Media Presentation

v . 44 ‘o & a aa ' v ' °
doya media NYUBGHUIM B AL uaz A leduIngezuaawaiuned ing

& L4 v A o L7 . . .
1az 0NN mqﬂﬂsmmmﬁmﬂu “destination” @13V output ‘U‘EJx'l‘l’l"Elgﬁ media destination

) . ﬂ V] ' vl [ R-) ) v A4 1+ dny
Y93 output YBIVBYA media BINTUMsTUTnEgluzveslnd nSe misdununievinld

TavunafieziSun destination Y03 output ¥8990Ya media 31 “data sink”
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Presentation controls

do o . - . 8/
TuvrnzAMIAAUIAAINAYDI media stream WU VCR-style presentation controls 919 user

Y v A ° o S . v
ﬁ]il‘]‘)'ﬂﬂ'lﬂﬂﬂﬂ'lﬂlﬁﬂ\'lﬂavlﬂ 13U NTJJJ'(T'I“S'UHQﬂ, 154, forward 118 rewind ﬂTWUuWﬂﬂ

Latency

»
MUnSUEAIND media stream UNVZUNAINANTUNIIATOVIY ANTUNISIAAING media
=4

o ' A A nve A Ha v oA a 2 2
stream uuvliJi’f'lll'liﬂﬂﬂzﬁll"lﬂﬂu‘YI mnamﬂl‘ﬂumisaﬂau‘nmmﬁmwa%smmuuu

{50031 “start latency”

»

} 4 »
MsUTAIN multimedia WudmInginezdseneulidae media NufuaMaY
FUAN synchronized fuiiNeNozuaaIng (HDIINMTUTAINAABANIN media stream NANWFUA

Ed
11 synchronize fu AaTuIs199f 0N 8D start latency UBIUIAQL stream A

Presentation Quality

o4 e Y
AUNTHUDINTUAAING media stream uumuagﬂ‘unmuqﬂ%ﬂu o

® iiAvnd compression ‘711‘1’;
o YszAnSamlumsilszinanavesszuudilduaninim
® Bandwidth vesosduanulunsdifil media stream Avacdmmamiotis Ta
bandwidth 9ztAdas AN bit Remnsoda I8 lunilamizonar Gond “bit rate”
$rémouves frame Salofluanwwaldlunilomizonal (frame rate) Tergaunn
mlns ifp:umwumfnsu'dmwa‘i‘ﬂ"faﬁﬂxﬁqﬁfj’umnwinfu Tavdn@ frame rate floousvldvy

8gN 30 frames ABIUIT
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3. Media Processing

o 3 { n’/’ = { 14
Foyalu media stream Wunpuivzimanmald user ldudoalimsn/aoundaslv

' a v o da & o ao d
(MUITTUNBU TasdnaudavussulumsyseuranaNNATUNDUMSUAAIHA WAL

&1 stream (T4 multiplex #DAIIMIULAUATE track DONIINAUADY

' o ° '
® {uAaz track 20 compress 11 ARDIUINING decode DU
o Msnfuerndoautlas wack oyl format Hin19910 format FuAu

Y < s/ @ A o o 3 9
01%?1‘6@3Jﬂ151‘1f effect filter NV track MNINIT decode LTYVIBUUAT

H , o e 4 Y : 2 Y 4
1DUU track ﬂzgﬂfﬁqﬂﬂﬂf}ﬂﬂim output NMUIZAY 01 media gmﬂmm"l'nmumz
o o E v e d Y " Yy -
render VlﬂUQQl]ﬂiﬂl output *uumau'hlmiﬂi:mawa%zumﬂmanmaﬂuau [BU DIADINTINDS

P} as 4 ac 0 @ 4 = a’;’ o 4"
capture 1d0AL3A lov1nnasain Lo, Wlszuana, uazTunaiiu W sxidunoudail

Track ¥93 1764 Uz 3710 939N capture

219111519 effect filter AU track H1ABINTS
® Encode 10yavpaNADY track

P 1 4 o 5 o di > @ A
Track N compress HA92U TN multiplex 52uAUILU media stream DUIRY?

Media stream 11 multiplex Sou3oundrnzgntiuindulng
Demultiplexers and Multiplexers

Demultiplexer 921UN track Y04 media data 910 multiplexed media stream 20N91NNU
d2u multiplexer 92911115394 track A track 1918w I¥ AT multiplexed media stream

o =
DUIAYN
Codecs

o ¥ . & o
Codec 9TNINTT compress LAY decompress Y0YA media 1D track §N encode NUISTN

! i 4 -1 v o 4
uilaal¥oglu format 11 compress udauazmnzauiiondy nie delufalawnn uaz e
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track gn decode Tuvzgauifasliedlu format AINIR compress nazmnzanionirly

LUAAIND

uAag codec 921 format Y0 input LA format Y93 output uana1iu lmuudazsiia

o : & I
494 codec Tu119n38101914 codec narwir lumsuiastoyanin format nitalihiudn format

Effect Filters

Effect filter 92v1ms1uauunniag track voadoya Taverevhnisiiy effect Mierud 1

' ° 4 ) o =t
1wy WM niuan B AUE4 echo

Effect filter ansanie Idunny pre-processing effect N30 1y post-processing
1 4 1
effect Yuogiuindoansii effect Tu1¥Aoumnsondan1sit codec Tunaz track ualaoyialy
ud effect filter 920 Tl udoyandaluldvms compress

u

Renderers

2 s | & !
Renderer 1ugUnsaiuusssuildlumsuaama flunstiveadoniu gunsaiies
Y 4 & s a2 ) a sa a &
MWlumsuaaswanezdumsadusduilu hardware ¥0A3DINDUAUADI NVZ output 1TFBATY

¥ ] k4
Tgad1Tne daulunsdivesialoru gulnsein ¥ lumsuanvaiszifiusenouiaumesiinues
4. Media Capture
. 54? Vo a’: b 4 et o o o a1
Media HupgAunaniuszgn capture 14910 source Hilimsdniluey i ifvaeanse
: . :
#i9z capture 18910 TuTns Irlu v5e 38 Te Aannsofiee capture 1A91nNdBY M3 capture Yoyya

F 4
WunlSou1@t “input” phase ¥033UuUuMIUszuIaHD media

/e o 4 ) v a,
gunsaliimiinlums capure 8199249 media stream wawaw 1Fu ndvaialen

1 : < s & ' dﬂ 4=; 8
pvzdIAfoarIAle $9 stream MaITB19QN capture taz WasuulasMiminzaylau
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[ »
o 3 o . 9 o
LAz stream M3 925 multiplexed stream cuiAvaRidlsznou AN track

= acy
YOUTYA 11D track YDIIA 1D
Capture Devices

v L dd e E Y Y i
N5 capture UDYA media NYUDYNUNIATUU $uthinzdoald hardware MaWIZIIZ
v L 4
U M3 capture (@Hveftoz141uTns Tuuazmsaios M3 capture MsnszorwTnsimindosld

] a 1Y Saq 9 b
TV Tuner UIag video capture card szuvau Ingjazlininsdumginseinldlums capture 14

saiq ¥ - o & gny ¢
guUnsaii1§lums capture Mumnsailudnymusves push ¥3o pull source n1d 15u

9 v A g v A 14 £ Y ar
ndpatonmiiaiiu pull source W31z user WuAUAIVAUINIIE Ins Nazdoams 1l capture
o daulylns useludnumzues push source M5 source Hnsdutiuliedi

s A 9 P
ﬂﬂl‘umllﬁzﬂzvlﬂlﬂu stream YBUTY

- a q’: d’ o o o

Format ¥9d media stream #11491AMS capture WuzAUAUMIUszuianahgunsal

o & o o Y s = v Y a An oy

capture AUUUNTT Qﬂﬂiﬂl'ﬂ'Nﬁ'Ji)Z'lJi8ﬂ?ﬁNﬂ‘UﬂgﬁlW{Nlﬁﬂuﬂﬂllﬁzﬁﬂ‘“ﬂgﬂﬂﬂﬂ‘lﬁqﬂ

' ¢ v g 1y 4 a Y y
compress 1Uiat uagUnsaiveAlnzadoyalu format # compress iSyu3BOUAI
Capture Controls

» ]
msmugulumnenizld user musohiziamanszuiumsiums capture 13U
3 Py o . ° [
capture control panel 9219 user MUTONVLITSY data rate UATYUAVDINIT encoding AINIU

stream 1 capture WAz 1 user SIIONVIFY 1AL NgARSTUIUMS UM capture 1A
2.3.2 aninenssaves IMF

Java Media Framework (JMF) 1asainsouaniilaunssuias messaging protocol Miun

s reandestudmivsamssoamssudeyn, msdszuanadoyn, uazmsdedoya
. A4 o Yy o a .4

media NMYUNVLIAT IMF Qnaammunﬂmmsuwumm content Y93 media mﬂummgm

daulna 1wu AVI, GSM, MIDI, MPEG, QuickTime, RMF, ltaz WAV
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11319 IMF 15 1@131350a319 applet Lag application NILAAIHA capture IANT LAY

4 ¥ 44 o Y
uToya media NMYuADNATA

o o g /i o o w o A Y

1lnsal VCR iduginsainligduuumsvinudimiviunnveya dszudana uaz

2 y d4d o A o v ' Y o =)
uaaeHavoya media NUURVRAT ioisgnwouasTaold VCR uaasdusidimsnion
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Real-Time Media Frameworks and Applications

' Real-Time Control Protocol (RTCP)
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® Timestamp : 32 bits
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sz 1d91nn1sgu ludiusnuoa packet Yoya RTP
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createPlayer(MediaLocator) U903 Manager

® 31 Player 8 M3U ReceiveStream Taviawiz 1auM5A9 DataSource 910 stream Az
o Q"l'lnﬁ method createPlayer(DataSource) Y83 Manager

o

3 '
§151381 MediaLocator 1510 1Mmafionusn uadusl data source 1519R2514
v

< & aa o o .
MAAeNNABI FINIABIIFUU DataSource ILUNN SessionManager ﬁiui’f’ﬂgﬁ media (U

= v

1133 ININIAT OV

83119 MediaLocator [WOa313 Player 15195T1NS0UAAY RTP stream lauAY
'\ dod o vly 3 Ty v '
stream U3AMITUNRNAT0Y AT session HABNTIABINITIAU RTP stream MW stream Tu

o o ° as 4
session 15181 UA091¥ SessionManager Tavasa waz @519 Player AMSUUADY RecieveStream



unn 3

a d
ﬂ’li']lﬂi'wﬁ!!ﬁzﬂ’ﬁi’)i)ﬂ!l‘l]'ﬂii]illﬂ’iu

3.1 Voice and Video Communication over IP System
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3.2.2.1 Use Case Diagram Voice and Video Communication over IP System
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gﬂﬁ 3.1 Use Case Diagram Voice and Video Communication over IP System
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15199 3.1 570a180AY52nBY Sequence Diagram VYA Capture Media
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2. Take Pictures

: User
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gﬂ‘ﬁ 3.3 Sequence Diagram ¥03yaA® Take Pictures
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3. Record Media
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gﬂﬁ 3.4 Sequence Diagram U83yaAd Record Media
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A1519N 3.3 510az190A152nOY Sequence Diagram YBAYHIAT Record Media
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15197 3.3 510azduAliTNoY Sequence Diagram UBIYAIAT Record Media (79)
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4. Transmit Media

15197 3.4 swazidualsenoy Sequence Diagram Y8yaAN Transmit Media

setJPEGQuality(Player, float)

: MainFrame | : TxDialog : CapturingOper [ I : ProcessorOper
t
k() | I |
T > | !
| getLocalPorl( ) [ l |
L >, l |
i getDestAddrList( ) I I
- T l |
. | getDestPortList( | | |
——————
| b l |
transmit( ) oy ] I
ryd N ! 1
| detectDernce(Stnng) [ [
7 [- = >_,'
Medi:JLocator !
S 1 |
| I
c:reateProcesor(Medi'al'Locator) !
>
| Processor |
<_.
vJFitForState(Process{ar, int)
t * Pl
Canﬁgue processor corlnpleted
= e S
l 1 (lr
[ encoding(TrackControl[])
wlaitForState(Process!)r, int)
RA\E@ (Bizr(—-—
Realize processor conjpleted
R P, |

v Tragképe

startTransnjit(DataSource, Vector,

i
1

, l\/ector, int)

=

73

:':\ié -

|
|
|
I
|
|
|
|

gﬂﬁ 3.5 Sequence Diagram U83gaIAY Transmit Media

|
|
|
|
|

J

|
|
|

-—— — ]

Use Case

Transmit Media

Saquszasn

TiedlFudumedesnisdedoyaiiifouvunarndaTdulawn




74

M3197 3.4 37002100AYITNOY Sequence Diagram YOIYMAN Transmit Media (D)
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5. Receive Media
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gﬂ‘?l 3.6 Sequence Diagram Y0YIAH Receive Media

13197 3.5 51wazuAYs2NdY Sequence Diagram VOIYIAA Receive Media
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M3199 3.5 310a2180A158NOY Sequence Diagram YOYAIAH Receive Media (1)
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gﬂﬁ 3.7 Sequence Diagram Y83gdIAT Stop Capturing

M3197 3.6 5wazidealseney Sequence Diagram U8y eife Stop Capturing

Use Case Stop Capturing
Jaguszaen Thited1Fudenisivengamsuaawwadyanaudos nie 5ale
A 4 Q' q = L]
Reulufiesudu | ielinsuanwwadoyaidos nie 3 leegroundn
A o o Y] o o A aa
ievauaie Aldauaunsonganisudawadygnaudos nie 3ale
diovienliieds | dlFnubiannsongamsuaawmadygnaudos vie ale
Actor MNI¥04 User
AnsEqUMSHNIY | User 1300 method H 15 un1snganisuansnadoyanautes nie 3ale




77

@13199 3.6 510a2BYA52NBY Sequence Diagram YBIYANAT Stop Capturing (1)
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gﬂﬁ 3.8 Sequence Diagram UB3gaiAd Stop Recording

M13199 3.7 swazpvalseney Sequence Diagram Y83YdiA Stop Recording

Use Case Stop Recording .
o 4 o
Taquszasn ThiledlFudesmsdesnsngamstuiindeyaiidoasInd
A - ~ wet 9 a A S v
Gouludiosudu | insifindeyaiifivasindeg
A o 1 o < 39 a a d
Weauade | annsangamstuiindeyaiifeasIng
i o -] ' LY
dlevhemhitade | limunsonganistiudindeyaiiivadld

o )
Actor NINYIVUDI

User




78

3197 3.7 TwaziBuatsenoy Sequence Diagram ¥938aAA Stop Recording (719)
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gﬂﬁ 3.9 Sequence Diagram ¥83YeiAY Stop Transmitting

15197 3.8 s1wazBuailsznoy Sequence Diagram Y9YAIAN Stop Transmitting
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A3 3.8 Swazdualszney Sequence Diagram Y03g AN Stop Transmitting (AD)
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A1510 3.9 Swazdalszney Sequence Diagram YBIYAIAT Stop Receiving
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3.2.2.3 Class Diagram Voice and Video Communication over IP System
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gﬂﬁ 3.11 Class Diagram Y94 Voice and Video Communication over IP System
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