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Analysis of Streaming Server’s Properties

Abstract

A streaming server will consists of three important modules, they are " Set up a standard
connection procedure "," RTSP Signaling Negotiation " and " packet Packetization and

Transmission " respectively.

" Set up a standard connection procedure *module uses the BSD Socket API to establish
socket for the server, it can set up aiFCP or UDP socket in accordance with the demand for
our streaming program. In " RTSP Signaling Negotiation " module , it allows the Streaming
Server to negotiate with Client via RTSP Signaling, the key issue is to set up a state machine
for RTSP Signaling. In " packet Packetization and Transmission " module, multimedia source
is retrieved and packetized through Packetization Algorithm , and we can generate a standard
structurization packet with a specific PA, for example, the PA of MPEG-4 Video used in

Live555’s Streaming Server is based on the TYPE(F) of RFC 3016.

For multiple clients connection at the same time Live555 is based on Single-Process and

Event-Triggered mechanism to reach the Streaming Server’s I/O multiplexing and the



relevant issues caused by specific multiplexing classification such as program flow path and

performance are also significantly that we have to expound in this thesis.
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J/Setup Server can communicate with hosts from any IP adress

socket T ¢ £ ;4 ehig B 45 & /3§ <& port number 53k & RFC 2326 ¥ 2 &

socket 1.4 % (port number)7g 2% % 554> & &

<L =7

% RTSP & = g T""F%.ﬂ?lﬁmvrw

P& 2® L fo— & b well known sh8 5L & 47 b dosi b F * cnhttp 2 2 2 4

e ,L mu z

% %580

5.8 80 A A Bi%de A RTSP 0k 51

(3x)socket & g r & 2 ¢ socket g 3

9y
= d .
1 X P .
2.2.2 Bind ‘,_‘[(‘ = 2 A
:'!. e P =
= i
- v :

socket ¢ rl.rwﬂ;qjug,r R TR

port number 12 % |P address){r socketfd #- % & - 4= >

_— ‘f_\ g‘ }"’ ’ —_
7T R BlAe T Bl 2T e Data structure for a socket

(potrn o )
if (|:|ir||:|I:n-f:urSt:u:“.*crm.‘J (struct sockaddr*)&name, sizeof name) | = |:|) {

char tmpBuffer[100];
s|:|ri|'|1:F(trr||:|E||.|1‘I“ErJ "bind() error (port number: %d): ",

ntohs(poet.numi}));

int PASCAL FAR bind (SOCKET s, /*an unbound socket*/
struct sockaddr FAR *addr, /*local port and IP addr*/
int namelen); /*addr structure length*/

11



2.2.3 Listen

B A28 - & listen ()= # 2 {5 > g socket [ faiF e E F@RAEML 0 APHS
listening socket;— i socket #r listen()= % listening socket 2 {5 > % i § e ¥ »
774 ] 2.8 #5A o

Listening socket *t ¥z iclient st P fLz 5 TA R X sz, ; iz

[

%

i

@MeniEs| R P2 S BWHS 2 2 0S i ph 4 g% Te amizs,; &
=+ il SLIF 4T k& v e accept()d € % = — 1 connected socket - ] 2.8 & & ¢ ¢

socket &, #c# F4z:E listen() & #c? - % = B A HA) {3 B p[15] -

[ e e

o] LS backlog

accept T
EI ] [y i Al
TCE _J:' ESTABLISHED
IWEHS 22
1
. ] .
i
Lo_d -
| osyv_rovD
i -
SYM iR

] 2.8 Socket Queue
(610 5 S )

if {listen{ourSocket, LISTEN_BACKLOG_SIZE) < 0) {
eny . setResultErrMsgl"listen() failed: "),
break;

¥

int PASCAL FAR listen (SOCKET s, /*a named unconnected socket*/
int backlog) ; /*pending connect queue length*/

12



2.2.4 Accept

% Server jcF|* =i AR LI 24 3WHS {8 > Bl # * accept() k B Ex ¥ -
A7 socket kfe* 2 =Hig Fig s > L F AT socket {2 i connected socket > f2.5¢ ¢
i ¢ raccept()# i w - B AS B R Bk & 2 > AP HL2 L connected socketfd
("2 1 f§ # connfd) - J& sk 5 listening socket R 4% & &7 & A7 client s s & oo x;g%&
- BRI RIRET M PR B client 0k 4 o

4o B 2.9 #7571 > Tlistening socket ; &_§ § #& 1z client #4315 16 connect() & fic 75 &
server & = i@ M efrggfo foserver g AL T AP Ak 2 w0 gt listening socket ¥ € 3 &
mPs € #H¥E B e = A accept()saclient @ aaE > - B connected socket iF 5 server £
client F#L 1/O e G > @ § server pRix& & 2 & client i # & f ¥74pF > 4 connected

socket i € AR B o

listening
sockes
create connection] IWHS) —hf :" Server
Oy P
1 D =- )
el \'“'f:m;ue:ted
. connected I
—  create coanecton2WHS) socket T socket
LT
T "y
Client B - 1o

Bl 2.9(a) Listening/Connected Socket

(§2 b1 2 S p )

int clientSocket = accept{fServerSocket, {struct sockaddr*)&clientaddr,
aclientAddrlen);

SOCKET PASCAL FAR accept(SOCKET s, /*a listening socket*/
struct sockaddr FAR *addr, /*name of incoming socket*/
int FAR *addrlen); /*length of sockaddr*/

13



4o B 2.9(b) #7510 & d accept()#r A 4 0 connected socket i F_ A {8 § AR R

a3 oehentry point> i F - B A€ F & = B socketr 4 | iF 5 RTSP ~RTP 12 2 RTCP

A2 % o @ d TR 2.9(C)%m AT 25 Fld BSD socket API #E # thfk A PR B

g g R R E (R 2.9(0)F FapkenL B oo

TCP

[ Connected Socket L-n ]

‘| RTSPLa| !

recy | recyfiam / send | sendto ]

RTP packet

et Socket

connection(PWHS) | Conneet
— - Init a TCP connection
Listen —

send | Sencho
recy | recyfrom

l Clase

| TCP Client

: ! Server OSkernel
D Connected Socket

D RTSP socket

& 2.9(b) Streaming Server flowchart

‘ ‘ TCP Server
socket socket
bmd
compect accept
T I
write read

read

close

] 2.9(c) Basic Server flowchart

ig? Wi & 4B A4 RTSP 122 RTPsocket &7 & » RTSP 12 2 RTP &gt A

AU AR RBLEE B g

14
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2.2.5 Connect

* o228 g e e connect() S 3¢ £ RPR B 28 e socket % = i e (F ,T»U—ELL@ = TCP
3-way handshaking 1 18 &}t end 500 % = ht > 4o B 2.10 #7571 4 client = =1 connect()
{8 H4>7 ARP 12 2 TCP 3-way handshaking #s it » & > - i TCP e
oriented-connection & > AP I F L A pti Az b B E & HRTSP 4 L (31

140.113.13.87 5 client; 140.113.13.97 % server)

handshaking Resolution | | p1cp MPEG1/MPEG24RRE ideoEERAT
Protocol ) RTPEEHEHE
o [ [swe [N m;m . /
128 22152158, QU200 L. roce: ’ Fost. Anphancesent , VOTRSEAtion, Server UBuE Server,

af 140.113.13.977 Tell MOULBLE
MP 4 140,13, 03.97 15 at O0u04:23 b7 1e0:50
TCP 1080 5 8554 [SYN] Seqsd AcksD Winph5535 Lensl) MSSa1460

B34 5 1056 [SWN, ACK] SeqsD Ackel Wins65535 Lensd MSSs1460

130 22:52:34.014864 140.113,10.07
11 2:52:54,005080 140,403, 1.9 MO.3.ANET
132 22:52:54,01540 140 103,387 M40.113.13,
1] 5254015404 140,100,197 140,113,138
1'!4 E? EE 54 ".115515 11".1 113 H E? L i 13.9?

135 E? 5! 54 '1115‘.1?3 ‘lﬂiﬂ 113 H 9? 1412! 111 13 3? RTSP
U7 LS00 10,0000, M09 RTEP
138 225254008051 40.10.1.97  M0.13.13.87]  RTSR/D
139 25254028004 140,105, 10.87  .0.0.22 | I
140 22:52:54,0281%9 140,113,007 28.67.43.51 | (P
141 22:52:54,02835 140.113.0.80  24.00.2 | oW
142 RS04 058508 140,103, 13.07  140.113.13.97)  ATSP
143 2:52:54.062083 140,103,197 MQ.113.13.87) TSP
144 22:52:54, 070631 140,003,087 140,103,139  RTSP
145 B52:54.0047 140,10.13.97  M0.103.13.87)  RTSP
146 22:52:54.075850 140,103, 13.87  MO.113.13.97) TSP
147 25254006473 140,103, 13,97 140,113, 13, 87L_RTEP
148 22:52:54,076683 140,105.13.97  140.103.13. 87 WER-T
149 22:52:54,076835 1901031097 MO.13.13.87)  WPEG-1 WMPEG-1 message
150 22:52:54.076872 140,113, 1,97 MO.13.13.87  MPEG-1 | WPEG-1 message
151 252:54,000037 140,103,397 MO.113.13.87)  WPEG-1 | MPEG-1 message
152 R50540T000 140, 103.00.97 140, 100.13.87)  WPEG-1 | WPEG-1 message

A6 Yl Jafd ATTIEL 4408 113 11 A7 48 147 17 99 BARS 4 | BARS 4 wmarrass

B8] 2.10 Capturing Streaming Packet
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(b0t 2 S )
if (cnnnect(flnputﬂucketmum, {struct sockaddr*)&remoteMName, sizeaf remoteMame)
l=0){

envir( ) sethesultErrMsg("connect]) failed: "),
break;

¥

int PASCAL FAR connect(SOCKET s, /*an unconnected socket*/
struct sockaddr FAR *addr, /*remote port and IP address*/
int namelen); /*address structure length*/

2.2.6 Recv/Recvfrom

Server z3¢2 Client =3 /¥ & £ > 7 i M2 {5 > Recv/Recvfrom P i 3% B~ 5% 18 1|
socket /i & it e FAL > i@ ¥ UDP socket 41 * recvfrom() k#qx RTP #t¢ FfL» ¥ & &
kP {8 oo % Jh e address; @ TCP.socket B i #* recv() k3 4c RTSP 3 4 44¢& % » F] i

TCP = 3 — % connection-oriented: s 385 -

CLLEET =D

int bytesRead
= recv(sack, &({char*buf)[totBytesRead], numChars- totBytesRead, D:I;

int PASCAL FAR recv(SOCKET s, /*associated socket*/
char FAR *buf, /*buffer for incoming data*/

int len, /*length of buf*/

int flags); /*option flags*/

CLLEET =D

bytesRead = recvfrom(socket, (char*)buffer, bufferSize, o,
(struct sockaddr®*)&fromAddress,
faddressSizel;

int PASCAL FAR recvfrom(SOCKET s, /*associated socket*/
char FAR *buf, /*buffer for incoming data*/

16



int len, /*length of buf*/

int flags, /*option flags*/

struct sockaddr FAR *from, /*remote socket name*/
int fromlen); /*length of sockaddr*/

2.2.7 Send/Sendto

etk €% Server :322 Client s F e 22 = 7 s M2 {¢ > 2V g §1* Send/Sendto * i&
7 F4enigi > m UDP socket ] #* Sendto() % i#:# RTP 4+# F#L;m TCP socket | i¢ *

Send() k &% RTSP 3 £ 4t# -

CLLEET =D

send(fClientSocket, akResponse, strlen(okResponse), 0);

int PASCAL FAR send(SOCKET s, /*associated socket™/
const char FAR *buf, /*buffer with outgoing data™/

int len, /*bytes to send*/

int flags); /*option flags*/

CULEET <3

int bytesSent = sendtolsocket, (char*)buffer, bufferSize, o,
(struct scn:kal:Il:Ir"_‘]lEe\l:InE!stJ sizeof dest);

int PASCAL FAR sendto(SOCKET s, /*a valid socket*/
const char FAR *buf, /*buffer with outgoing data*/

int len, /*bytes to send*/

int flags, /*option flags*/

struct sockaddr FAR *to, /*remote socket name*/

int tolen); /*length of sockaddr*/

17



2.2.8 Close
a R B osocket it & o

if {sock ==0) {
socketlLeaveGroupl(eny, sock, testaddr.s_addr);
_closel(sock);

2.3 B PR B el B
2 > connected socket{s > serverfeclientfE= i ¥ 0 @R T A0 5 a3l L o »
7} 8 client § % ERTSPH: 7%k 4 srserverv #7 & chdi B 4% % T3l 0 Grrindp M RTSPE 41
WA E (S > serverif B 415 :FUDPsocket @iERTP 4t & 448 7 42 % clientsisocket /i o
fo;d ¢ B12.1040 19 12 4 $IRTP payload » % 4% % MPEG-1:§: .5 4 » @ MPEG-1# ff.
TR PRTP 4 5 2 4 %3t RFC 2250[5] 2=+
Serverid iX RTP#t & e it < Jf 47 d BSD socket API > #7020 24 i 4™ o & i 2k

#lrecv()/recvfrom() 4 2 send()/sendto() 3 #c - Fe P+ ¢ fie £ Lived55eds b4z 5% & i& {7 35

f (testOnDemandRTSPServer.cpp) °

2.3.1 Live555 RTSPClientSession

Live555 serversirecv()” % send() A_r+ RTSPClientSessionz& .+ = ;4 {7 » 322 .+

% — B {7 ends (7] H_+F vI turnOnBackgroundReadHandling() -

18



3 B % B3 P ed® e i
envir().taskScheduler().turnOnBackgroundReadHandling(fClientSocket,

(TaskScheduler::BackgroundHandlerProc*)&incomingRequestHandler, this);

turnOnBackgroundReadHandling() S #ici & f & 8 7 R PRE % 13X ¥ - Livebb5 g ik
PR R A A b F U titerativesAs koo ifa{— BAEN Y B - BAAR L R

PRy 02 TpRG:,y » ARG L & 7 fe &select()dn#ic™ st = = 2 > B *tselect()#" ¢

CE

e RN RFIRER Fwd L F33% -
% B oL WPREiE > T connectedisocket fs 5, 2 i if ¥ 2 ¢ * BSD socket APl
recv()/recvfrom() % 4z client =% v#-send()/sendto() L”L’r@ Fengte g o 4 ﬁ*u—E»LF#“ EEE AP

RTSP 7 £ eni#ix ~ dic ~ fE T3~ 7 e Iﬁ..fb-ﬁx v R R AR ENPE =N

B ok PPRED - B RTSP f247 B (RTSP parser) » B e E yEasd) RTSP 3¢ ¢ ehe

¥

AL ALY o B RER SELL o R

\\\Xr

TG et ARIfR

f*******************************************************
RTZP parser:
B bufferPBRTSP cormmand 3T B
EET A stromphb#t i FEETTEIRTSP methodE{T

******************************************************f
FPETEH— BTHE H
/¢ Parse the reguest string into cormmmand name and 'CSeq’,
£4 then handle the comrmand:
char condMame[PARAM_STRING_MAKX]; FFRTEF command name

char urlPresuffix[FARAM _STRING _MAxX];

A*urlPresuffix (URLETSESR
Ex:"mpeglor?audioVideaTest" (R H URLAD sessionMName)
ik 2 EiRETE H{=presentation)

*f

char urlSuffix[PARAM_STRING_MAX];
AHURLIESTEH
urlZuffix Ex:"trackl"=video;urlSuffix Ex: "trackz"=audio
e

char cseq[PARAM_STRING_MAX];
Sécommand sequence

19



@ RTSP parser f#+47 {4 & 4rfe AT 3 (778 B RTSP & 4 72 2 57N Z — B Sndk
kg iTieB T2 ST, o & if‘uz‘?j“ ™ & 5 | parseRequestString() 3 #k > 3%

Soficd & f R B~k p buffer po e AL

S *¥parseRequestString VB BITHEE
1. 8558 HE fthufferP AIEE _
EfTSF‘ﬁI‘%EﬁJﬁEﬁ (BEAT Ear HHEAIRTSP handleCrmdE&EEEIT)
A/ parseRequeststring (Y5 & B Bfeuffer[ 10000 FEH S
A parseRequeststring O EBANAELE T |
if I:! parseRequestString( {char*WfBuffer, totalBytes,
crdMarme, sizeof crmdMame,
urlPresoffix, sizeof urlPresoffix,
urlSuffix, sizeof url=suffix,

cseq, sizeof cseq)) {

ElS
Liveb55 parseRequestStrlng()m ‘

fg & & i &t F2f2+7 CmdName (RTSP
et 4 i 498 fr*é"i‘ e -ﬁ; SRTSP 50 & < 115 Frie)itias
4o R A7 0 F CmdName ﬁ’ir’“f‘r‘t’i Xfé » Livebb5 #& T & i r stremp() o #ic k ) %
EfzdleoomdName 3 8 2% 5 B i PIREBP TR B RTSP £ £ 2 - » ez 2

47404 s £ 3447 Sl ot o3 F] RTSP "OPTIONS” & 4 2 5 i #4 i72% block

n & ThandleCmd_OPTIONS(cseq); y & #c o

ll,n'****************************************************

FH stremplbESFEE crndMam el RTSPAEYEN &

18[E BO5a L FhI TSR =
*****************************************************f
if (strempiocmdiame, "OPTIORNS") == o) £
handleCrmd_OPTIOMS{cseq);
+ else if (strermmplcrmdiame, "DESCRIBE") == 0] {
handleCrmd_DESCRIBE([cseq, urlsuffix, {(char const*ifBuffer];
+ else if (stremmplcrmdiame, "SETUP") == o) 4
handleCrmd_SETUR(cseq, urlPreSoffix, urlSuffix, (char const*)fBuffer];
* else if (strempl{crmdfame, "TESRDOWMN") == 0
|| strempicrmdMame, "PLAY") == 0O
|| stremmpliermmdMare, "PAUSE") == o) £

handleZrmd_withinSession{crmdMarme, urlPreSuffix, urlSuffix, cseq,
{char const*)Buffer);
T else {
handleCrd_notSupported(cseql;

Y 7 end else 7
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2.3.2 Liveb55 RTSP i sz * /i 42
T B 2.11 #757 «4_Live555 server #7 & # e RTSP method » = 7 TOPTIONS; -~

FDESCRIBE; -~ TSETUP,; - TTEARDOWN,; -~ FPLAY,; -~ TPAUSE; %> f& -

N
13%

T B Live555 server & & * 34 TRECORD j % it o

Livebbb # & # e RTSP method

00477: )
RTSPS@W‘QECFP oo47s: #endif N
| OATEL Pt smcee i g w

T oo4a0:
o Al v e R S A B
T const oo4gz- static char const* allowedCommandNames
2 endif BLESICENNN— " OFPTIONS, DESCRIBE, SETUP, TEARDOWHMN, PLAY, PAUSE";
U Ballovyed Commeand Names 00484:

i RTSPerver 00485: void RTSPServer::RTSPClisntSession:: handleCmd_bad(char ¢

R.Tiggdhf;étsn_fdmg;d oo4ss-  fF Don't do anything with "cseq”, because it might be nonsense

handleCmd “nnfSnppartd 00427:  snprintf({char*)fBuffer, sizeof fBuffer,

tendleCmd_notFoud 00488: "RTSF/1.0 400 Bad Requestirnbsallow: Shshrinhrin”,
handlecmd_mppgrted'rmgﬂ o04a9; _dateHe_ader(), alfowedCommandiames);
handleCrmd OPTIONS oo4a0:  fSessionlsfctive = False; // twiggers deletion of surself sfter respondin
- [E] handleCmd_DESCRIBE 00421: }
[] parse TransportHeader 0049z:
C RCT%P%I?(E&]:entSeMn 00492: void RTSPServernRTSPClientsession::handleCmd_notSupp:
hendleCmd_SETUP o0434:  snprintf({char*)fBuffer, sizeaf fBuffer,
handleCmd_withinSessinn 00495 "RTSP/1.0 405 Method Mot AllowediyhnCSeq: %siwin¥esAllown
“E] handleCmd_TEARDOWN 00496: cseq, dateHeader(), alowedCommandiames);
[E] parseRangeHeader o0427:  fEessionlsfActive = False; // triggers deletion of curself after respondin
[E] parsefcaleHeader o04%5: )
C RT%QPTSgl%ﬁe i 00493:
e hm‘;dle](-l:n'fdmlgﬁﬂ‘f 00500: void RTSPServertRTSPClientsession:handleCmd_notFoun
. /E] handleCmd _PAUSE LI D0E0L:  snprintf{char*ifBuffer, sizeof fRuffer,
I e e

] 2.11 Live555 support RTSP

FlpaEid B FRB?mrﬂf%ﬁ%ﬂéf A Ti ‘l’ # g S AN AT wa]:!isx

F% TCPsocketz = % =2 {5 » B ;R PPREF]* recv()#zc client H RTSP & £ 1 v i
q* LR 5 d T B 212 erRTSP ¢ 4 #3085 @ OPTIONS->DESCRIBE->SETUP->

PLAY->PAUSE->TEARDOWN > TPLAY ; & % B /& PR B B 4o 3% RTP 4f & i 4% o
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7 i A24F § 7 e F] TTEARDOWN ; 3L 4 4 &4 o

N CPTIOMS
) ok, N
DESCRIBE
RTSP oK . RTSP
server | |« SE;EP client
) PLAY I
1 0K ,
FRTPpackei g c.o e veeceveee e e e e , RTP
. RTCP report Pa'-,"|Dad
N TEARDCATH DECDde
) Ok, : 2
: Play
data
source
media server media player

] 2.12 RTSP negotiation

B 212 ¢ A R~ jRmeRi A L TDESCRIBE, » %)% i& FDESCRIBE,; 4.
client s 27 server T 153 5 PB4 T4 » *TIIN PR B ST hf IS N st m
FPLAY ; 15 & #5] FRTP ¢ & %10 % @if 5 chkA » ST A PG E = 243 14

&t o

-~

22



2.3.3 RTSP DESCRIBE
client 1* DESCRIBE 7 4 wserver & RE84% % ceflmdy 3 F 30 0 servers <

DESCRIBE & i = 3% 4% % ¢— & £ & F 3 14 SDP[2]+ 2w J& &clientz (SDPA {6 € *+
2.3.4SDP* 2§ ) - clientz} o | :i& (> B >S4l 5 i «SDPts » Tk A SDPR 3 ¢ 1823
SB35 B3 Eclient® 114§ 2ceh 4o % 7 02 enzEclients: T % i % S RTSP SETUPR 4 %
server > § clientyz ¥|server SETUP 3 4 ehOKw & {6 » i % ¥ RTSP PLAYz’v’ﬂf‘;ﬁ-a‘L,&@server )
teserverv JEPLAY OKi4client?s » if ¢ B 4> @ ¥ RTP3t ¢ » 2HmORTSPHBAZA P {5 & €
be gt o T {12131 £ DESCRIBET 4 4 &) » 2 0 ¥ 1 g Flclientz 1% Lserversp 3 ¢

¢ 7 7 — iBAccept header > p enf_idvserverel ) * a2 R FEE > A mAiErY g

- BSDPhe | % o

DESCRIEE. Exanple:- e UKL

-»5: [ TESCRIBE| rtsp: {[smrver czomple son/fizzle/fo RTSP/1.0:
Ciaq: 312
Accept:-application/zdp, applicationfris], application/mhegs

bt
Sea(: RTSPAI-200 0K+

CSeq: 312+ e
Date: 23 Jan 1997 lS:ME!F

Content-Type: appltcai:un?;ﬁhﬁ
Contant-Length: 376 JﬂlCCEpt header

[ m=audio 3458 RTRfAVP O
cemhand Loy 2000944526 2090042807 IN [P4 126,16.64 .4+ } // meda ¥4 &3 audio data, port & 3456,
saS0P Seminars : 1 RTP/AVP & trancport protoool 8 8,

14 Zeminar on the session descriplion protocol ; 0 &4 format type
wehittp: /feww o2 el s uk/stafF N Hand Lay fade” ' R:g e

epghillizi oedu (Hark Hand ey )
c=IN IP4 224.2.17.12/127¢
LeZ3TI307406 2873404606

" m=viden 2232 RTR/AVP 31
e media ¥ #& ¥+ 4 video data, port A& 2232,

" T i RTP&VP & transport portocol 48,
weaudio 3456 RIP/AVE Ov & - ; 31 % format type.
mevideo 2232 RTP/AVE 314 i

mewhi teboard: 32416 UOF 9B+

vt SDP Content
B] 2.13 RTSP DESCRIBE
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2.3.4 SDP (Session Description Protocol » RFC2327[2])

SDP & - f&11 > 3 5% (Text-based ) $5 it % 4i4¥ ¢ %k (session)«:d 4% % o SDP +
ke 7 &SIP~RTSP~SAP~HTTP # ZE-Mail & 2 fatrz? »Hp 3¢ 7 847 M
sessionerfy it o 1t heoil A8 48 57 (Video/Audio) ~ 4548 @ﬂi;f]’r% Z(RTP/UDP/IP %) ~ 44842
7% (H.261 video/MPEG video/G.723.1 audio ) % -

T F2.14% - B * SDP #5 i RTSP “DESCRIBE” method i i) » iz & {242 mﬁk‘{

— FSDPH 3 ek § » A (9@ B RTSP DESCRIBE 4t & % A 453600

w Session Description Protocol
sassion bescription Protocol version (wli: 0

p Owner/Creator, sSession Id (o): - 1156865095280000 1 IW IP4 140.113.13.57
Session Name (s): Session streamed by "testonbemandRTSPSerwver™
session Information (i): mpeglorzaudiovideoTest
Time pescription, active time {t): 0 0
Session attribute (a): tool:LIVESSS Streaming Media wZ006.08.086
Session attribute (a): type:broadcast
session attribute (a): control:®
Session attribute (a): range:npt=0-86.479
Session attribute (a): x-gt-text-nam:sSession streamed by "testonbDemandrRTSPSerwver”
sassion attribute (a): x-gt-text-inf:mpeglor2audiovideoTest
Media Description, name and address (m): wideo 0 RTRAAVE 32

Media Type: video

mMedia Port: 0

Media Proto: RTR/AVE

Media Format: MPEG-ISII wideo
Connection Information €cl: IM IP4 0.0.0.0
Media attribute Ca): control:trackl
Media Description, name and address (m): audioc O RTPSavP 14
Connection Information Cc): IW IP4 0.0.0,0
Media attribute (a): control:trackz

A R L A

A A S

#2.14 SDP content
1. v=0- %= SDP version number % 0
2. 0% 5t owner (session creator):d s iE = —‘F% iR B T
- B4 5 2 sessionid,IN : Internet Network type % Internet

A 5 5 IPv4, server « address i 140.113.13.97

3. session name : #4 {7425 : testOnDemandRTSPServer > i 4 & £ : mpeglor2A/Vtest
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4. session information : i 4 4p B < 3 5 mpeglor2AudioVideoTest
5.Time Description : ¥+t pF /¥ ey i
6.Session Attribute: i & ei— 2 F I o bt ol

tool(if 2 #7i¢ * eh1 E 3K A ):Liveb555k &  V2006.08.06

type (@3> ;%) :broadcast - range (#i#%*c:d# &) : Normal Play Time(NPT)

7.Media Description (B ** 4548 crfd s 11 & 2.31) ¢

F_&
=0
+3
e
(w

o A E & R 4 % - T RTP payload type (7 bits): # #_s& & RFC1890[14]
P oo 4o £ 2.1 4757 > Payload Type & #1:128 #& 7 ic crrencoding 0 2 0 L HF =& T

A=

7 RTP #0 payload & fr f& #5500 wo® SShF iyt ' v 2% % A decoder & f#45

PT encodirng audio/wideo clock rate channels=s
narne [T ] [H=) [audia)

] PCHMIT o S0o00 1

1 1016 o S0o00 1

= T2 1 o S0o00 1

3 SESM A s000 1

3 unassigned I Sooo 1

=5 DI F:R Sooo 1

=1 I Ia3 o 1&s000 1

7 LFC o S0o00 1

=] PCHMAL o S0o00 1

= S7zZ2 A S0oa0 1

10 L1& n 44100 =

11 Lig B 44100 1

1z unassigned o

13 unassignec A

14 MP A o Sooo0o [S=e text)

15 SZT25 o S0o00 1

16——23 unas=signed A

Z4 unassigned o

25 Z=lE AT Sooo0

=6 JPES w Sooo0o

27 unassignec w

=5 oy w Sooo0o

=g =1 unas=signed wr

30 unas=signed o

31 Hz 51 AT Sooo00

32 MP w Sooo0o

33 MFP=T sy Sooo0o

F3g4—-——71 unassignec 2

F2——76 reserwved i . NS A NS A

?7?——9k5 unas=signed 2

98—=12"7 dynasrmic 2

% 2.1 payload type table
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%— HSDPH % (content) i & ¥ fF i & = 3854

i\4

5 - FMip e 7 0osession LA P 02 3 g R EE R

B Session name and purpose -- session = L FLE P b

B Time of the session is active -- session B 4z =pF B (for conference)

B Information to receive those media -- ¥ session #p B 35342, +* 4 address, ports,
formats % %.

B Information about the bandwidth to be used by the conference -- # #* 12 *24] session

<% I —E'_

B Contact information for the person responsible for the session -- §2 session 1§

S
Iy
il4

R B 3% € FR TR AR MR IR R i A 1 4
B The type of media -- video ~ audioz‘ £_ white board
B The transport protocol -- RTP/UDP/IP > H.320...etc.

B The format of the media -- H.261 video ~ MPEG video... etc

R gr G LA

1
I
i\4

IP multicast (3¥34%) ' % unicast (g-3%) % o

B Multicast address and transport port for media

B Contact address and transport port for media

26



B w1 SE FlARTSPE - B~ F 5 4 (Text-Based)eh 20 #a &4 i 4 4£ B RTSP
TFfEN R FRI R H 2 R % >k RRFC 2327 SDP#74L _efh ;¢ &k
coding > 4w % A i& fe #2425\ coding<i7iE » B € % 2 server RTSP parser & i f247:% 5 ¢ it
=2l b e

B3N E AP A4 B2 & TDESCRIBE,; SDPpF &+ @i & 247 » g &
3 FH L enTSETUP y &2 TPLAY p & 72 5 ™ 4 > 4o~ §2.15%757 TRTSP Unauthorized 4

r‘f’l{'&/x\ o

BLOT UOABLY moacast A w0 s MO.T3IBOTY Tell MOLRLLE
HLOO MLAGLY MLIBLE M ML sat o :3:b7:e@:52

L0 ULILIE WOABLRNT T 166> 54 [SIN] Senel Ack<) vinef3ER; LenOMSS Ll
000606 MLILILGT  MOALBET R I 1266 [Sn, ACK] 5800 Ack=L Win=69530 Lene() Mes=L4g0
L0065 MOABLE ML e 1266 554w seg lAc =L Win=63133 Lene]
BLOTH MLAGLE  MLIBLYT AT ORTIONS risp://40 113 18, 97/Lmd AT8/L.0
L0046 MLIIILIY WO.AIB03.255  cAoneER erowser Election Request

00047 ULIBLS  WOLBLE e Repﬂy: TR/L0 200 0k

LI MLIBLS MOLSLROT 7 1266 » 554 [ACK] Senelot Acke2S7 win-G3270 Lone{
QLI WL MOIBLE s oaTIoNs ¥ RTR/L

HLU05 ULIBL.E  MOIBLY e DESCR BE rsps//240.103.13,97/L mpd AT/L0
T T e ly: T58/L,0 4L Unauthorized

B 2.15 RTSP Unauthorized

Bef37 RTSP bz enmIZz {8 » SN feT™ Xk —p Live555 & 4rir 4 3. T DESCRIBE ;
SDP & 5y o ffc 3| client @ i %« TDESCRIBE 5 31 4, 15 » server =3 i »

handleCmd_DESCRIBE{} ; #block # - # 3% block i & §1* * session( ¢ 3% i 44, 1)
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% dp = — B ServerMediaSession( ' PR % 418 ¢ X i@ s)4- 2 > ServerMediaSession &

LiveS55 # .- a4 o Tadsm ¢34 5 chT R B -

void RTSPServer :RTSPClientSession
::handleCmd_DESCRIBE(char const* cseq, char const* urlSuffix,
char const® fullRequestStr) {
char* sdpDescription = MULL;
char* rtspURL = MIUJLL;
do {
if (| authenticationOK("DESCRIBE", cseq, fullRequeststr)) break;

/7 Begin by looking up the "ServerMediaSession” object for the
/¢ specified "urlSuffix":
ServerMediaSession® session
= (ServerMediaSession*)(fourServer fServerMediaSessions- =Lookuplurl  Suffix));
if (session == MULL) {
handleCrmd_notFound{cseq);
break;

b

=

Yo T RS ServerMediaSesSilon = ﬁi‘—h# ¢ FZIRER IR EH M E Hor Live P

|
R M= 50N
R A F AR AT AR (Fe ]
1

S*ServerMediaSessioniZEZiE L BT S8 _
ServerMediaSessionBETE & BRVEEL {0IR FR1F EE & 3 I YaE
HE RS
1.58°F envifE
2.streamMarmeHi S
3.info =LivekfAFA93&ER
4. description= "LIVE.COM Streaming Media ")
S.gettimeofday{&fCreationTime, MULL);

*/ ServerMediaSession: :SeI’\l"eI’MediasESSion{UsageEnvimnment& eny,

char const* streamMame,
char const® info,

char const* description,
Boolean isSSM, char const* miscSDPLines)

i Mediumienv), fIsSSM{isSSM), fSubsessionsHead(MULL),
fEubsessionsTail{MULL), fSubsessionCounter{d),
fReferenceZount{0), fDeleteWwhenlnreferenced{False)

fStreamMame = strDupistreamMame == NULL 7 "" : streamMame);
A InfoBLivebEAREER
flnfoSDPEtring = strDuplinfo == NULL 7 fibNameStr : info);
fOescriptionSDPString
= strDupi{description == NULL 7 fib~NameStr . description);
fMiscSDPLInes = strDup{miscSDPLines == MNIULL 7 "" : miscSDPLines);

gettimeofday(afCreationTime, MULL);
I

Live555 % i¢ * ServerMediaSession &£+ = = B 7w ¢ jid@ & - & A AT o

server i{ =¥ v generateSDPDescription() 2 # — 12 SDP ~ F & i et e 4 client &4z -
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4o 4234 #7o1 0 generateSDPDescription() & #iceagd 7 e 3 WE_A 4 - B £ R 8

SDP fa54ch% ¢ #h% » # 7 3o o4t SDP 3 # #5447 £ 54 socket API(send()) i# i %

client 2 £z > client £ & iz % SDP % z_p % (DESCRIBE response)2 ik & SETUP =

2T o ] 249 g client 54 kg RTSP 2 £ ¢

eI B ) e

//generateSDPDescription() BEE— ESDP #7FformatfEE:
£/ BR92 BserverfA client®[s] H25 B URLEDER B

J// Then, assemble a SDP description for this session:
sdpDescription = session- =fEgerateSDPDescription();
/7 sdpDescription® FrEYEE gistE
/{session2 ServerMediaSessiondER] BUEE HOIEEE

A FETclientE R EHE EEE #"(file name)TFE
if (sdpDescription == MULL) {
J/ This usually means that a file name that was specified for a
4 "ServerMediasSubsession” does not exist,
snprintf{{char*)fBuffer, sizeof fBuffer,
"RT=P/1.0 404 File Mot Found, Or In Incorrect Formatyn®
"CSeq: Sesirin"
",
cseq,
dateHeader());
break;
i

S AEEE— EsDP #isrSH9format)
char const* const sdpPrefikFmt =

=00t

"o=- %|d%0ald %%d IMN IP4 Shshwina'

"s=%%shryn"

M= s n "

"t=0 O%rhn"

"a=tool: %5 %shrn”

"a=type:broadcastirin”

"a=control: ¥\ rhnt

"o

IIOI'"OS"

"a=uw- qt-text- narm: eshrn”

"a=u- qt- text- inf: Feshrn®

B TR
sdpLength += strlen{sdpFPrefixFrnt)
zZ0 + & + 20 + ourIlPAddressStrSize
strlen(fCescriptionSDFPString)
strlen(fInfoSDPString)
strien(ifbMNameStr) + strlen(fiblfersionStr)
strlen{sourceFilterLine)
strlenirangeLline)
strlen(fCescriptionSDPString)
strlen(fInfoSDPString)
strlen(fMiscSDFLIines);
z=dp = new char[sdpLenagth];
if (sdp == MULL) brealk;

S LT EE X

Senerate the SOP prefix (session- level lines);

Nﬁlﬁl sorfEFETEH
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2.4 Server ¥ Client 3 #2_n 4%

Client =3 cri& 2 1 H 42 5 ¥ server < R4p e >+ if‘u%’jd * BSD socket API 5 socket()

\\\?{r
<l

2% pind() » H {8 i =¥ ¢ connect() k gxd+ TCP 3WHS - Liveb55 pt 3% 4 ¥ 12
RTSPClient.cpp » 3%4%5¢ ¢ 7 RTSPClient 2 £+ i £_§ # socket() ~ bind()r % connect()

ET (9

2.4.1 RTSPClient # i/ 42
- B 4> RTSPClient & 4.+ ¢ ¢ = ¢ describeURL () *P~i# i¢ * —“‘Ff d 4§73« “Efiﬂi;f] »

URL # 1P 12 % & BLehF s o

char® RTSF‘CIient::dESCFibéURL(char const® uel, Authenticator® authenticator,

Boolean allowKasennaProtocol) {

/ { ernd=command , FFTAVEE IR crnd
char® cmd = MULL;

Jf fDescribesStatusCodel{unsigned)
F/00 0K 1 connection failed; 2 stream unavailable
fOescribestatusCode = 0;
do {
/¢ First, check whether "url” contains a username;password to be used:
char* username; char* password;

/* U0 SEEER1SEIEM NULLE, B URLFEPEER S-S #% 15E EE {E5TRUERIE
B iR T $iTopenConnectionFromURL{ur RE3&E T — fEclientifisocket
*f
if (authenticator == NULL
&% parseRTSPURLUsernarmePasswordiurl, username, password)) {

£7 kclientrf et 1 T G fEp hdilic o A PIET kDS d S8R e Rl 420
A ﬁ.%{openConnectionFromURL(url) ~ getResponse () ™ % sendResponse () i&=

[IF3 Slg{ °
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[EIRTSPClient describeURL |

—ﬂﬂuﬂwnﬁnah:ur.resetl

Eufelose

[E] Mediom envir

[E] read Socket
RTSPC]jﬂnt.c]'LecanIAuﬂ'LenﬁcaﬁunFajV
RTSPC]jBnt.createAuﬂLenﬁnah:urﬂi;/
RTSPCHﬁnt.des::rihe WithPasy/did
RTSPC]jEnt.getRespnme
RTSPC]jﬂnt.npenCnmecﬁnnFramURL
RTSPC]jﬂnt.pamaR TSPURL MsernamePassvon |

—>|RTSPC]jBnt.resetI

s 1=
ENENE:
= |5 L=

RTSPCHgnt.mndReqmﬂj<

2.4.1.1 openConnectionFromURL(url)

J 2.4.1.2 sendResponse()

2.4.1.3 getResponse()

EiF client 57 socket v -

2.4.1.1 openConnectionFromURL
FIF ! client == socket {15t
(3WHS)

F‘Tl?j client fl%} socket Y

IS

[E] Methddress data

RTSPC]jBnt.pameR TSFUEL |

B TEPClient apenConnectionFrom TRL f—

— G R TSPClient resetTCPSockets |

RTSPC]jBnt.s:empHTTP Tunm]jngi

—>|E|setup$treanﬁl:ucketl

4ot oo efg S 2 B 1o 0 openConnectionFromURL(url) 2 & #qcurl 3 8 ¢ 1 IP

#opb 2 &g 327 sk openConnectionFromURL() € = = setupStreamSocket()

setupStreamSocket() if;&rk AP foserver @ Tk 18 mﬁh—fbﬁ #1 socket() 2 2 bind();bind()

2_ts @ ®¥+d connect () - #712 & openConnectionFromURL(url) e 5% = 73

31
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AT =7 - B connected socket s = o 4 rjf‘u{OS kernel ¢ e % — B & J§h
connected socket ¢ f @ «aclient 14 2 server 3 i gy 7 -
2.4.1.2 sendRequest

= * connected socket & - client if ¥ 2w server 3 ¥ Tl ig 78 Jnad Aen T

g o ﬁ%‘u{ﬂ'v” BSD API =7send() % #= requestString % & 1% F| server =4 o

f*************************************************$*****************

ClientBaIEE Requestiy Server ABSDHYsend()

******************************************************************f

Boolean RTSPClient: :SendReqUESt{char const* requestString, char const* tag,

Boolean base64EncodelfOverHTTP) {
if (fYerbosityLevel == 1) {
envir{l == "Sending request; " == requestString << "\n";

char* newRequestString = NULL;
/ /basebtd Encode &3 a4 ARME FUE &
if (fTunnelOvwerHTTPFortMum | = 0 &8 base64EncodelfOverHTTP) {
requestsString = newRequestString = base64Encode(requestString);
if (fYerbosityLevel == 1) {
envir() <= "\fThe request was base- 64 encoded to:

¥

f****************************************************************

C3.BSD send()

ETReEgethesponsel® E B SDAIreadSocket])
(ClientBR &l serve 8B F95ER)

*****************************************************************f
Boolean result

= send(fOutputSockethum, requeststring, strlen{requestString), 0) == 0;
delete[] newRequestString;

<< requestString << "\nhn";

B2 i #22 Livebh5 RTSPServer & 8 i @R % > VLC player % * = =4 aud 5057
T oo AP P-4 VLC player ¢ iz RTSP TOPTIONS ; % Live RTSPserver » 3 %
i £ TDESCRIBE,; -~ TSETUP; -~ TPLAY,; -~ TPAUSE,; % TTEARDOWN; -

R heT 242 % & o
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2.4.2 Live555 RTSP # 1€/ 42
FETORAPRE 45 Livebbh ¥ RFC2326 7 I 0 ik B 3ip 3t 2.4.2.1~2.4.26 /] & >

ThE A R Rm 4

i RTSP 4 | ff&#P

i

24.2.1 OPTIONS hos e PPREE R X R RTSP & 4 PRI

LS VAT AR ORTSP B 4 % 448 w B4 wr 2

2422 |DESCRIBE |* #=4|* DESCRIBE iz 2 £ & ®JRA & £4 M H3 o
AR OR, RIRER TR G 4 TR FRRTAR R B N

B % enBi% MM s 2 SDP 4 2w @ 2

2.4.2.3 SETUP SETUR &_#* = #bds vk & ¥ % 4] (machanism) @& & & PR

o PR TIREE TR A4S B a— B ATHR SR AR R

FlEIRA A A4 BRI B2

2424 PLAY o2l d PLAY £ e PRV U B 432 RTP 44 0 @

P PRE I ik B SETUP PF#92% T enB i 4] k BiX 44 ¢

2.4.25 PAUSE SR RPPRABRTEE B B hende (T 2 PR Y A

P e TR

2426 | TEARDOWN | * =& fipRep it g in i ® enff - 4 il

TCP/UDP socket =0 B & i®

% 2.2 RTSP Method table
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2.4.2.1 RTSP OPTIONS

4o =z A1 o client 2 e% v RTSPClient.cpp #7.5% p &7 sendOptionsCmd() 3 % %
RTSPTOPTIONS ;% server 44z > (& i{ & £ ¢ sendRequest()~ fihi BSD = send()
% du i B A $530 e RTSP 2 4, @ 48 server 3 30T &32 » OPTIONS #2378 7% 9 (730 4 4o
T d f2fEp AT o

(client = i# i RTSP OPTIONS 4% 5 75)

SHER R {E A EEEEE B C- »5— EOPTIONS RTSP cormmand
WEEERR T — ERTSPERE Al sendRequestiRiEiE
ET FHaethesponse(FEEW ServerE] ESRE

*f

char* RTsPClient:: SendQptionsCmdichar const* url) {
char® result = MULL;
char®* cmd = MULL;
do {
if (! openConnectionFramURL{url)

openConnectionFromURL() % = 7

socket() ~ bind() 4 3 connect ()
/¢ send the OPTIONS command: s T o

char* const condFmt =
"OPTIONS %s RTSPA1.0%n"
"CSeqr %edyhyn”

"o
#ifdef SUPPORT_REAL_RTSP v SDP = F % k @iz TOPTIONS; 3 4 -
REAL_OPTIONS _HEADERS
#endif

“wrhn'
unsigned cmdSize = strlenicrndFrt)

+ strleniurl)

+ z0 /% max int len */

+ fllserfigentHeaderStrsize;
cmd = new char[crmdSize];
sprintficmd, crmdFmit,

url,

++fC5eq,

fllserfge Fotr);
if (! sendRequest{crd, "OPTICNS")) break;

B tsetvd send ()F RTSP P 23 5 &

£ R BT server ¥ o

Serverd| * recvfrom()#& 4z 3| iz i RTSP OPTIONS #t# {& » i #:iE— BRTSP Parser

LRI B R SUFRTSP 6 4 A R 7 Sl o 2t B R

server¥ § 3= v #7 3 ¢HRTSP methods : TOPTIONS ~ DESCRIBE ~ SETUP -

34



TEARDOWN -~ PLAY - PAUSE; # ® i 5 — RTSP responsest ¢ w i# %clientd& iz » 4r

T B2.16%x1= #rT o

31:1.140.113.13.87 = VLC client
2.140.113.13.97 % Live555 RTSP Server -

(Live RTSPserver =4 % ¥ RTSP OPTIONS OK =it p %)

No.. | Time Source Destination Jratocal | Info

79 13,0309 130.113.13.87 I RANER AT TCF 090 » 8990 [ACK] SEQ=L ACK=L WAn=n3939 Len=U

B0 14.623814 140.113.13.87 140.113.13.97 RTSP ORTIONS rtsp://140.113.13.97:8554 mpeclor 2AudiovidedTest RTSP/.
1.0 200 oK

B 14,640585 140,113.13.87 140,113.13.%7 RTSP DESCRIBE rtsp://L40.113,13.97:8354 Mmpeqlor2Auci ovideaTest RTSP
B3 14.645241 140,113.13.97  140,113,13.87 RTSP/S Reply: RTSP/L.0 200 OK, with session description

b Frame 8L (176 bytes on wire, 175 bytes captured)
b Ethernet II, Src: 00:04:23:07:09:52, Dt 00:02:44:63:Feide

b Internet protocol, sro Addr: 140.113.13.97 (140,113.13.97), Dst addr: 140,113.13,87 (140.113.13.87)

b Transmission Control Pratocol, Src Port: 8554 (BS54, Dst port: 2554 (25%4), Seqr 1, Ack: 148, Len: 122
+ Real Time Streaming Protocol

8L 14.838781 140.113.13.97 140.113.13. 87 Yo RTSP/

b RTSRE/L,0 200 OKYr\n
C5en: 1

Date: Tug, Alg 29 2006 13:26:09 GMTMyN
PubTic: OPTIONS, DESCRIBE, SETUP, TEARDOWN, FLAY, PAUSE\r\n
Rl

B8] 2.16 server RTSP OPTIONS response

2.4.2.2 RTSP DESCRIBE
Client{] * DESCRIBE:z i % 4 # server& 3 B > 484 X chAp B T8 > 4o )

2177 » DESCRIBE#L L} 5 Bl # 327 “7 3 & 5 Al en £ 40 3 412

2 » 2 » 2 E"
N P e

%

Es

FOEPEIHMAGORET N c EEEFE e L RS- T & FESDPR S (&

~>m
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(VLC client =% i¥ RTSP DESCRIBE =42 3% 8§ = &)

v 00328
RTSFClientpp e P Sehart autentiator vl RRTSLEAIEE 118 BIREREDY Bpassword
| on3z0: 0 HEREEER B — HAE DESCRIBER & PIEE
: o0zl ¥
(E:IRTtLS?éhent j 0033z char* authentllcatorStr
UL 00333: = createfuthenticatorString(authenticator, "DESCRIBE", url);
00334:
00335 char const* acceptStr = allowKasennaProtocol
[£] shbaolutelIRL o0336: 7 hccept: application/x- rtsp-mhy, application/ sdpirin”
i; RTSPClient 00337 + "hecept: application/ sdpirin';
----- ] constroptinbsessionTRL 00338:
""" E WWB%D&%BMDESH 00333:  /ff (Later implement more, as specified in the RTSF spec, sec D1 #4444)
ATIATNCE WL A o0340-
] stphedisdubsesion ozt [ /R E— Bohar omarmiE e REtE UG AV RTSPa % RO,
ElcreaESRcaleSgng 0342 | char* const cmdFmt =
FL'”R%PCﬁ g 90243: | "DESCRIBE %s RTSE/1.0VAn"
' pliyMediSesion 00344: "Cen: %
----- playMsdisSubsesion 00ads: | st
..... p&useMedlaSemn 00346 "%5“
----- pavsEMediasubsession 511 I LR

(VLC client 5 :¥ DESCRIBE 3t 290 %)

TR R IR VERER Rrsp/s Reply: RTSP/L. 0700 0|< ith session descmpmn
8 14.660344 140.113.13.87 224.0.0.22 IGHP V3 Wenhership Repurt
85 14.660456 140,113.13.87 228.67.43.91 UDP  source port: 19947 Destination port: 15947

4444444

b Frame 82 (227 bytes on wire, 227 bytes captured)
b Ethernat II, srcr 00:02:44:63:Feide, Dst: 00:04:23:h7:09:52
b Interngt Protocol, sro Addr: 140,113.13.87 (140.113.13.87), Dst Addr: 140,113.13.97 (140,113.13.97)
p Transmission Control Protocol, Src Port: 2854 (2554), Dst Port: 8554 (BS54), Seq: 148, ack: 123, Len: 173
v Real Time streaming Protocal
w DESCRIBE rtsp://140.113.13.57:8554 mpeglor 2audiovi deaTest [RTSP/L. Oyr\n
Method: DESCRIBE
URL: rtsp://140.113.13. 57:8554 /mpeglor2AudiovideaTest
C5eq: 2\r\n
Accept: application/sdpirin
User-Agent: WLC Media Player (LIVE.COM Streaming Media w2004.11,110\r\n
W

] 2.17 client RTSP DESCRIBE request
4 S b 5 MR AR L ALE server @ S AT AR #% (%1% Live RTSPServer ¢ 4 4
B H KA AT R o, R - ) 0 B server H-pt Rk ey i T3 SDP R

w4 clientede™ B] 2,18 #rom o FR-E AR F AL R R F L R B ek n(track)
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TR S EMERETRE

(LiveRTSPserver = & RTSP DESCRIBE &t p %)

§ 14645241 140.113.25.97  140.113,15,.87 ATSR/S Replys RTSR/L.0 200 0K, with session gescrl

8 14.660344 140.113.13.87 224.0.0.22 160 V3 menbership Repart

b Frame 83 (682 bytes on wire, 682 hytes captured)

b Ethernet 11, src: 00:04:23:07:09:52, Osty 00:02:44:63:Fe:de

b Internet Protocol, src Addr: 140.113.13.97 (140.113.13.97), Dst Addr: 140.113.13.87 (140.113.13.87)

b Transmission Cantral Protocol, Src Port: 8554 (8534), Dst Port: 2554 (2554), seqr 123, Ack: 321, Len: 628
» Real Time streaming Protacal

v ATSP/L0 200 OK\r\n
Status: 200

Cseg: 2\rin
Date: Tug, Aug 29 2006 15:26:09 GHTyr\n
Content-Base: rtsp://140.113,13.57: 8554 meglor 2auci ovideaTest Arin
Content-Type: application/sdp\rin
Content-Length: 446\r\n
\rin

b session bescription Pratocal

i8] 2.18 server RTSP DESCRIBE response

2.4.2.3 RTSP SETUP
Client=3 41 * SETUPZ £ 2 Zrserverp o * = 33 e 500 2 4708 * cPRTP 32
T_o 4rBl2.19%7 7 o it ?gm;rsé # & TTransport Header ; (#2553 %%

RTSPClient.cpp) -
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(VLC client 4 ¥ RTSP SETUP st s p %)

88 14. 672865 140 113 13.97 140 113 13 B? RTSP REpTy RTSP/l 0 ZOOOK
0014 RRIIIT 1AM 11T 1T RT 1AM 11T 12 07 0TED SCTHD ptenc MAN 112 13 07:R554 Anand or 2 hodd mA donTast frrack? oTeoM o0

Frame B7 (256 hytes on wire, 256 bytes captured)
Ethernet 1I, src: 00:02:44:63:feide, Dst: 00:04:23:07:e0:52
Internet Protocol, src Adde: 140,113.13.87 (140,113.13.87), ost addr: 140,113.13.97 (140,113.13.97)
Transmission Control Protocal, Src Port: 2554 (25540, Dst Port: B354 (85540, Seq: 321, Ack: 751, Len: 202
w Real Time Streaming Protocol
w SETUR risp://140.113.13.97:8554 Mmpeglor 2audicvidenTest /trackl RTSP/L. Chrin
Method: SETUP
URL: rtsp://140.113,13.97:8554 /mpaglor 2audiovideaTest frrackl
[T A
Transport: RTR/AVP; unicast; client_port=2556-23574r4n
User-agent: VLC Media Player (LIVE.COM Streaming Media v2004.1L.110%\n
Ay

_— = =

Bl 2.19 client RTSP SETUP request
@ T Kk server i § ﬁ Pe client #7& Fedgc > N ki (7 8 Jnends (F(drt B 2.19
fefed g WS )0 ¢ LI RTSPServer ¢ i 8 VLC player @ i§ % : SETUP

- 4 CE[SARR S
4 kK Bite z’v’v@ﬁ%]-% A w&rfi‘;x‘ué“‘i"r‘ansport h‘gader AR MRS B UECRE £

2 unicast e17 ;% ko A VLE playe'r “rig % FAIRTPIRTCP & 854 § &t 4 40 @ Live
RTSPServer # w &3 3 4™ B 2.20 #751 o

(Liveb55 RTSPServer v & % VLC client 3t # p % )

86 14.660615 140,113.13.87 224,0.0,22 IGMP V3 Membérshwp REpOrT
87 14 669769 140 113 13 87 140 113 13 97 RTSP : /140 113 13 5718554 /mpeglor2audioy

89 14. 681223 140.113.13. 87 140.113.13. 97 RTSP SETUP rtsp://140 113, 13 G7:8554 /mpeglor2audio
90 14.684104 140.113.13.97 140.113.15.87 RTSP Reply: RTSR/L.0 200 OK

b Frame B8 (229 bytes on wire, 229 hytes captured)

b Ethernet II, src: 00:04:23:07:00:52, Dst: 00:02:44:63:feide

poInternet Protocol, SrcoAdde: 140.113.13.97 (140,113.13.97), Dst Addr: 140,113.13.87 (140.113.13.87)

b Transmission Control Protocal, Src Port: B354 (8354), Dst port: 2534 (2534), seq: 751, ack: 523, Len: 173
+ Real Time streaming Protocal

b ORTSP/L.0 200 OKAFAR

CEeg: 3N

Loatoe 'rum, ug L D OrE TR S E e 0 SR e

Transport: RTR/AVP; unicast;destination=140.113.13.87; client_port=2556-2557; server_port=6970-65714r4n
T oess O Lar o

Wryh

B8] 2.20 server RTSP SETUP response
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2.4.2.4 RTSP PLAY
Client 4%z server W i# 7 SETUP 3 & {5 i{ ¢ 4vif server = #7i¢ * cH RTP/RTCP &

5.3 3 0 & VLC player(Client) 5 = * = shdja e g4 14 #1848 > i 3% ) PLAY

—

ML A THIREY B @;ﬂiﬂ RTP 4t¢ o VLC player % i¥ ch PLAY 2 £ p % ¢ 3

54
54

K

A E AR ~ ¥ P F S F W 407 B 221 9o 0 A4 A 5 0.000 AR B

~m
|

B @ 3k BRFA L4 o7 3 Live RTSPserver 32 1) °

(VLC client % = PLAY 3t & % Live RTSPServer » 3K @i RTP 3¢ T )

13,97 RT5P LAY rt3p://140, 113

92 14 686668 140 113 13,97 140 113 13 B7 RTSP Reply: RTSP/L.O 200 OK
02 14 ARERTA 1AM 112 12 G7 140 112 12 BT MOC~-1 MDCC-1 maceana
b Frame 91 (229 bytes on wire, 229 bytes captured)
b Ethernet II, sre: 00:02:44:63:Fede, Doty 00:04:23:07:09:52
b Internet Protocol, SrooAdde: 140,113.13.87 (140,113.13.87), Dst Addr: 140.113.13,97 (140.113.13.97)
p Transmission Contral Pratocol, src Port: 2554 (2554), Dst Port: 8554 (8554), Seq: 737, Ack: 1101, Len: 175
v Real Time streaming Protocol

© PLAY rtsp://140.113.13,97: 8554 /mpeglor 2audiovidecTest RTSR/L. 0\r\n
Method: PLAY

URL: rtsp://140,113,13,57:8554 mpeqlar 2audiovideaTest
Cseqr Sy\n
v session: Thr\n

2 L]
SLa U L

Range: npt=0. 000-\ryn

W5 p—hepteepledH e (LIVE, COM Streaming Media v2004. 11, 11)\r\n

\r\n

] 2.21 client RTSP PLAY request

T B)2.22%75 enE_Live RTSPservershPLAY % jis 3t f % P IR Bdrk 2 B @ﬂi%l

it Pl#-T — BRTP3 # 405 $(sequence number) L i “clienti 5 Faznz. * o
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(Live RTSPserver (7 PLAY #t¢ p % > @ w % VLC client player)

AL0 200 oK

b Frame 92 (338 bytes on wire, 338 bytes captured)
b Ethernet II, srco 00:04:23:b7:60:52, Dst: 00:02:44:63:feide
b Internet Protocol, src Addr: 140,113.13.97 (140,113.13.97), Dst Addr: 140.113.13.87 (140.113.13.87)
b Transmission control Protocol, Src Port: 8554 (BS54), Dst Part: 2554 (2554), Seq: 1101, Ack: 912, Len: 284
w Real Time streaming Protocol
v RTSPALL0 200 ORNMAR
status: 200
Cseg: Syin
Date: Tue, Aug 29 2008 15:26:09 GMTY\N
Range: npt=0. 000-44n
= session: 1yr\n
session: 1
RTP-Info: url=rtsp://140,113,13,97:8554 Mpeglor 2AudiovideaTest/trackl; seg=50878; rept ime=384512574, url=rtsp://]

A

B8] 2.22 server RTSP PLAY response

2.4.2.5 client RTSP PAUSE request

Client & %5 2 session i ¥ e F TR BL TR » 4o B 2.23 #77F o

ND..‘THﬂE ‘Soume ‘Desﬂnaﬂon ‘Jmtocm‘lnm

B53 ZU. 932088 14U, 113.13.97 13U, L13.13.57 MPEG-L MPEG-L MESS4A0F

2684 20.532276 140.113.13.97 140.113.13.87 MPEG-1 MPEG-1 message

26085 20,032392 140.113.13.57 140.113.13.87 RTP Payload type=MPEG-I/II Audio, SSRC=4278282236, Seq=65035,
2686 20,532557 140.113.13.57  140.113.13.87 RTP Pay1oad type MPEG I/‘II Aud‘lD, SSRC=427828225%6, S 5038,
: T RN A NN ] M i 11=.13 8554 /mpelor? uulhnnui.—-nT.-n' T

2688 20, 541408 140.113.13.9? 140.113.15.87 RTSP Rep]y RTSP/l 0 200 OK

2689 20.542237 140.113.13.87 140.113.13.597 RTSP  PAUSE rtsp://140,113.13,97:8554 /Mmpeglor2audiovidecTest /tr
2690 20, 542555 140.113.13.597 140.113.13.87 RTSP  Reply: RTSP/L.0 200 OK

2691 20,699523 140,113,13.87  140.113.13.97 TCP 2554 > 8554 [ACK] sSeq=1240 Ack=153% win=65438 Len=0

2692 20.770718 140.113.13.221 239.255.253.2 S5DP  MNOTIFY * HTTP/L.1

[ Frame 2687 (218 bytes on wire, 218 bytes captured)

p Ethernet II, src: 00:02:44:63:fe:de, Dst: 00:04:23:h7:89:52

p Internet Protocol, src Addr: 140.113.13.87 (140.113.13.87), Dst Addr: 140.113.13.97 (140.113.13.97)

b Transmission Cuntr01 Pr0t0c01 Src Port: 2554 (25540, Dst Port: 8554 (B554), Seq: 912, Ack: 1385, Len: 164

P —F Ao a'm' FeErE
= PAUSE rtsp: //140 113.13. 9? 8554 /mpeglor2audiovideoTest/trackl RTSPAL. 0Nrin

Method: PAUSE
URL: rtsp://140.113.13.57:8554 /mpeglor2audiovideoTest trackl

C3eq: G4y

[ TS LATATT
Session: 1
User-agent: VLC Media Player (LIVE.COM Streaming Media v2004.11.110%r%n

i

] 2.23 client RTSP PAUSE request
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Yok ServerdE X Frikdg £ 0 Pl v B - Bite BclientFriiz o LA R R T
ﬂi%l » serveré-4$RTSP PAUSE® JE | 7 4o B]2.24%75F -

(Live RTSPServer 4wVLC player< #7i% 4} & ehig i)

dhas A0, 541400 140,174,14,97 RNERE] i Ll .

2689 20. 542237 140 113 13 87 140 113,13, 97 RTSP PAUSE rtsp:/X140 113 13,07: 8554 /mpeglor2audiovideaTest /tra
2690 20,542595 140,113.13.97  140.113.13.87 RTSP  Reply: RTSP/L.0 200 OK

2091 20.099523 140.113.13.87  140.113.13.57 TCP 2554 » 8554 [ACK] sSeq=1240 Ack=1539% Win=65458 Len=0

2692 20.770718 140,113.13.221 239.295.259.2 55D NOTIFY ¥ HTTR/L.1

p Frame 2688 (131 hytes on wire, 131 bytes captured)

b Ethernet II, Src: 00:04:23:h7:89:52, Dst: 00:02:44:63:fe:de

poInternet Protocol, sro Addr: 140.113.13.97 (140.113.13.97), Dst Addr: 140.113.13.87 (140.113.13.87)

b Transmission Control Protocol, Src Porft: 8554 (85547, Dst Port: 2554 (2554), seq: 1385, Ack: 1076, Len: 77

v Real Time Streaming Pratocaol
% RTSP/L.0 200 OKAFAN
Status: 200
CSeq: BYyrn
Date: Tue, Aug 2% 2006 15:26:13 GMTrn
= Session: 1\r\n
session: 1

Y

B8] 2.24 server:RTSP PAUSE response

2.4.2.6 client RTSP TEARDOWN request

Client & 434 # % B8 i3 4 > 40 B 2.25 4577 -

No..‘Thne ‘Snume ‘Desﬂnaﬁon ‘Jmtocm‘lnm

4415 27.779912 140.113.13.97 140.113.13.87 MPEG-1 MPEG-1 message
4416 2? ?80149 140 113 13 9? 140 113 13 8? MPEG-1 MPEG 1 message

. . . TS ROCwh rtsp: /140,115,197 80504 /mpeglor 2AaudiovideaTest
4418 2? ?80373 140 113 13 9? 140 113 13 8? MPEG-1 MPEG 1 message
44159 27.780463 140.113.13.597  140.113.13.87 MPEG-1 MPEG-1 message
4420 27.780543 140.113.13.57 140.113.13.87 MPEG-1 MPEG-1 message

Frame 4417 (215 bytes on wire, 215 bytes captured)
Ethernet II, sSrc: 00:02:44:63:fe:de, Dst: 00:04:23:h7:89:52
Internet Protocol, Src Addr: 140.113.13.87 (140.113.13.87), Dst Addr: 140.113.13.97 (140.113.13.97)

TS S MO O O T PTOTOCT o PO L 2o e o g T, U0 PO 8518 seq: 1604, Ack: 1830, Len: 161
Real Time Streaming Protocol
= TEARDOWN rtsp://140.113.13.97:8554 Mpeglor 2audiovideoTest RTSP/L. Ohrin
mathod: TEARDOWN
URL: rtsp://140.113.13.57:8554 mpeglor 2audiovideoTest
Cseq: 10%ryn
< session: 1yvr\vn
session: 1
User-agent: vLC Media Player (LIVE.COM Streaming Media w2004.11.110%4n
Arih

4 = = = =

B8] 2.25 client RTSP TEARDOWN request
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§PIRERACTIS AL UM P R R AT TR £ AR

KRN —‘ﬁ » Server4-$RTSP TEARDOWN JE i % 4o B]2.26%771 » ¥ 12 5 F|Live

|

RTSPServeri@ w grzuit 4, % VLC playeris » if £ TCPi 4% & =handshaking °

Na. .| Time Source Destination Irotocol | Info
4424 2? 780821 140 113 13 9? 140 113 13 8? MPEG 1 MPEG-1 message

4426 2? ?80892 140 113 13 9? 140 113 15, 8? TCP 8554 > 2554 [FIN ACK] Seq=15%6 Ack=1765 win=03374 Len=0

4427 27.780953 140.113.13.87  140.113.13.97 TP 2554 » 8554 [ACK] Seq=1765 Ack=1987 win=65001 Len=0

4428 27.781653 3comEuro_ah:88: Spanning-tree STP RST. Root = 32768/00:00:22:87:2¢:00 Cost = 18 Port = 0x800a
4429 27.782040 140.113.13.87  140.113.13.97 RTCP  Receiver Report

4430 27.782225 140.113.13.87  140.113.13.97 RTCP  Receiver Report

4431 27.782350 140.113.13.87 140.113.13.97 7P 2354 » B394 [FIN, ACK] 3eg=1765 ack=1997 win=05001 Len=0

4432 27.782628 140.113.13.97 140.113.13.87 TCP B34 » 2554 [ACK] 5eq=1997 Ack=1766 win=65374 Len=(

b Frame 4425 (120 bytas on wire, 120 hytes capture
b Ethernet IT, srcy 00:04:23:07:80:52, Dst: 00:02:44:63)
poInternet Protocol, sreoAddr: 140.113.13.97 (140.113.13.97
b Transmission comtrol Protocol, See Port: 8554 (B554),
v Real Time Streaming Protocao] , .
@ RTSP/L.0 200 0K\ @2 L TCP handshaking

Status: 200

Cseq: L0Wn
Date: Tue, Aug 29 2006 15:26:22 GMTY D

i

(113,13.87 (140.113.13.87)

B8] 2.26 server RTSP TEARDOWN response

&1 & en&_client #3ef2 38 % 3 A= = SDP ;% ehcoding {6 0 & {8 7o 1 gRE e e

sendRequest() #-3t & @ i% 2 (» %*uz‘i'\ BSD API #send()) -
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2.4.3 client getResponse ()

2 client =¥ ¢4 BSD send () %% i#¥ RTSP ¢ £ {4 » server = ™ w J& 4p 41 & <9 RTSP
response % client » iz PF iz client & 7f »* v getResponse() & 4 Jc server =3 #1 % J& =57 RTSP
B

4o @ g getResponse () & #cr® v B 40w 0 % client 34T 3 server 1 RTSP response

;’; ) %?_ﬁv:i’u“'i" Tﬂ;ﬁ:,g{7 ¥4 EE—!{["T L“f‘ii— .

[ geiline

{EIRTSPClient getResponse |
R TSP Client zetResponse] |
R TRPClient parseFesponzeCode ]

a.getLine()¥ - i7- 7# 2 3 PoSDP 1= F 7 o

b.envir() s #ici £ § & w - B UsageEnvironment s 1t %8 » 4ot 50 & 97 4 4 i o

UsageEnvironment iz i £ %) chrs ® 8 g d8lc P JRARN P 3897 A 2 il 0 B ¥ e i

BL B K o

Boolean RTSPClient: :QEtRESpGHSE(char const* tag,

unsigneds bytesRead, unsigned? responseCode,
char*g firstLine, char*& nextLineStart,
Boolean checkForZ00Response) |

do {
char® readBuf = fResponseBuffer;
bytesRead = getResponselireadbuf, fResponseBuffersize);
if (bytesRead ==
envir() setResultErrMsg("Failed to read response: ");
break;

b

c.getResponsel()

d T o A2 S BB ¥ 5 getResponsel() o & v ¢ readSocket(); m readSocket() ¢
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£ 2 =7 BSD earecvfrom () k3% server *7w s RTSP 3 4 ©

RTSPC]jBnt.getRespunse ]—

E zetl.ine
[E] getline

[E] Medinm emvic

[E] Med im envir

RTSPC]jBnt.getRespnmel |——>|Ii|reaji$nckﬂtl

[E] read SocketExact

RTSPCHBnt.pBISERESPDnSECDdE Medium.envir]

BSD soclet APl recvfrom () 4o #7487 204 o
. #endif
GroupsockHeiper.cop Dosio: wendi
| oossn: /R SocketfIR0data,
5 T s /bufter EREEEEEHEEE
(T if foctlsncketfnewSocket... 0055Z: int readSOCket(UsageEnwronment& eny,
8 elif defined (VX WORERS) O0E5E3: int socket, unsigned char* buffer, unsigned buffersSize,
i eﬁ]f 00554: struct sockaddr_in® fromAddress,
OO0E5ES: t tti I* ti t
it T T
EIleckUthRea.dable A I !
00EES:
ﬁ ;d‘:fm‘”m’mem“e 055: // blockUntiReadable(iE3lsockstolRLH Sosiifsocket NI
= oossn: S¥ non- blocks |
- ketE n oosel: */
% ﬁnmsngckgt e O0B&Z: int result = blockUntilReadable{env, socket, timeout);
[Z] getBufferiize 00E&3: if (timeout | = NULL && result == 0} {
[E] getiend Bufferiize 00564 : bytesRead = 0;
[E] getReceiveBufferdize 00GEE: break;
[Z] s=tButferTo 00566: 1 else if iresult == a) {
[l sstiendBuiferTo 00567 break;
[E] setReceiveBufferTo 0OEEa-
| B inereaseBufferTo 00sEs:
o0s70: SOCKLEM_T addressSize = sizeof fromaAddress;
recvirom() : 00571: .
K e kA
5@ . 00E73: recvirami =\.§ clientsocket{connected socket)s ¥ L
& d clientsocket e *fﬁﬁaﬁﬁﬂ%ﬁ(ﬁﬁ)ﬁﬂfﬁm :
. O00E575:
(connected socket):if B~ F

kR ($ )

#:i )y ,;J;l ,‘;

Nk o

d.parseResponseCode()

iz ¥ B 423 B~ responseCode 7 A

00E76:

ad = recvfromi{socket, (char*)buffer, bufferSize, 0,
(struct sockaddr*)afromAddress,

X_OK 1%, & » RTSP status code 13, L4 % 2.3 #7571 o

44
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Boolean RTSPClient:: parseResponseCodechar const* line,
unsigneds responseCode) |
if (sscanf(line, "%*s%u", fresponseCode) | = 1) {
envir().setResultMsgl"no response code in line: %'", line, "™"");
return False;

b

return True;

b

Statug-Code = "ion" ; Continue
| "20o" ; OR
| Mo " i Created
| "Z2a0" ; Low on Storage Space
| "300" ; Multiple Cholces
| "301" ;i Moved Permanently
| "3n2" ; Moved Temporarily
| "303" ; Bee Other
| "304" ; Not Modified
| "305" ; Uze Proxy
| "400" ; Bad Request
| "4t ; Unauthorized
| "402" ; Payment Required
| "403" ; Forbidden
| "404" ; Not Found
| "4g5" ; Method Not Allowed
| "406" ; Not Acceptable
| "407" ; Proxy Authentication Required
| rAnoe v Dammant Mawa_ ot

% 2.3 RTSP status code table

S - FEhisoAPT LT R ¥ kP Liveb55 Client-Server & % 1% 34z RTSP
PRI RA, #4ER
1.Client % i¥ RTSP & 4 % Server -
2.5erver % ~ f347 ~ HIE¥T R F RTSP > T & 4§ § chw B4 o

3.Client #4z 3| Server w &3t & » ¥ 247 2 v & 5 (Response code) -
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4.Client i& v A8 i T4 $ B AT S ik o
5.Client t i@ Sndic® { 8- o 4 fRITE & hg T

5.1 Transport Header ( During RTSP FSETUP,; ) -

52RTP # gg ¥ ( During RTSP FPLAY; ) -

5.3 Scale Header #%*<# ¥ % g ( During RTSP FPLAY ) -
6.Client 3+ RTP payload =p 7 & %+ decoder J& * #2358 2 34 1733«

(During PLAY) -
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»
>
fiy
A
B
ﬂd\
ﬂd\
E
W™
B
(3

=
™
£l
k)l
=
4
S
=
2

S 5d - BRI FRENTRAE 2 ERRR 2 TEAEN
FAKERL  bHFZFRLAFH IS TR SR
1. &clientzF :#RTSP T PLAY ; “serverfcis » Server;p_;_g B - 1

2.feserver® 4@ X RTP4t @ 2% > iz Bfl 44 ¢ ch X Rz (frame) Edrie d — B 5845

3.t ARG % TR P and g (header) i 2 AR E > AP B deEdT & 2 - BATE 2

iAo RFOHEREZEFe R A £HHL 0 F= 1 & B fELive5d55

Mm% ¢ A 3R F) 7 Livesbss server Az FIRTSP TPLAY ;5 4 T g2 NG
handleCmd_PLAY() » #7222 P g™ kg d 274288 > N REEATBIFER
FR ﬁﬁﬂ:—/{ V)’KJIL‘ Ij" ﬂb j{ % gk;‘g;/’gi Eﬁg e Lg;%]

3.1 RTSPPLAY® £ ¢# 17-handleCmd_PLAY()

Calls <~

EldateHeader
El pars=RangeHeader

{1 parsefcaleHeadex |

R TE8FZerver rispURL ||

E TEPZerver R TEPClisntfession handleCmd_PLAY —|[E] Servertediofession duration |
Zervertdediafession testScaleFactor)
Zerverhlediafubsession duration ||
ZervertdediaSnbeession testScale Factor ||
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4o b 2 p 21 > handleCmd PLAY () »#vd 5 4 B Sndic > 11T L ¥e4 B Sdicia
- BHE AR
1.dateHeader() :

Bw kBT PRER M F N
2.parseRangeHeader():

RangeHeader #_client * % 2 svserver v #7 % ¢ data 4 [l > = i*m‘?\ Range header ¢ -
streaming media 4242 g & chde [ S Server o AT server s ¥ e B ik i3t
client #7 @i % ch RTSP FPLAY j # e 5 T3
3.parseScaleHeader() :

ScaleHeader #_client * % £ Zr:server © #¥3 en@i s 35 5 - #7102 server =3 2 * i B
g0 fic K f247 client #7 i@ 1§ % 5 RTSP OPLAY G ¥ end 5 7 3
4.RTSPServer.rtspURLY()

B URL 0 IP =4t 4 22 = — & UDP socket /2 @ i% RTP 4f¢ 3 -
5.ServerMediaSession.duration() : 4%8 i 4 & k4% F pE R o
6.ServerMediaSession.testScaleFactor() « iRl :F45-RE i & € 2k R T 3 o
7.ServerMediaSubSession.duration() : 4548 & i@ & € W, 4F F g ¥ o
8.ServerMediaSubSession.testScaleFactor() : P& 448 + i & ¢ 24 2 B e o
9.strDup(): i & * 2 % Buffer ¥ string 14§ %l (scaleHeader = strDup(buf) )

i S fe? AP 44 RTSPServer. rtspURL() & g B3 p? > 3% Snfic § L vd vt
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ourSourceAddressForMulticast(envir()) » & € £ 2 »¥ ¢! T Bl p oot B Sofe o @ 3P
BRI RE &z Bl WP AT
1.setupDatagramSocket() : & = — & UDP Socket > 4=~ @] 3.1 #75% °

2.readSocket():server 3% B~ client 3 #7 @ #& ch 34 » 1L 4o RTCP/UDP -

P+

writeSocket():server i 7R ..F.C|ent Lo} r'%’r._. °
3.writeSocket() i TR 4 client 4% > * 403 RTP/UDP

2. readSocket() ¢ =
Calls <:(:

= .
recvirom()&+d client

h

e

socket # P~F L T #5F

~o

VN

KR enizht o

DUISDUIceAddressForMulﬁcasﬂ—

[EIR TsFServertspURL H A@WWPDamﬂmket& N
1. setupDatagramSocket() ¢
| [El socketLeaveGroup )
- % 41% = UDP Socket():t
_ _ Bind():hds i o
Servertded iaSession streamlame |
—'||E|S1IDU-PI|' memcpj.ri
3. writeSocket() § v ¢
Server Client 1
sendto()#* server e Flig
Listening | | .o -+ RTSP2468 | 1 O P
socket554 5| - o
I D _] ,_; - - RTP2470 | 2 Aftter accept() I client #+¢h socket °
RTSP18554 ., RICPR4TL) 3 | "~ T -
RTSP28554 ) _ﬁ,f/ " 3WHS for Clientl
~~« ™. Client2 —— .
RTPi970 N
e | Ese2am ] 1 3WHS for Client?
. .
RIPGIT2 | — 1 L_RIP2004 | 3
RTCPI9T3 ———_RTCR2005 ] 3

B 3.1 Create RTP/RTCP socket after RTSP PLAY
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@ UDP socket f TCP socket ¢ * £ =]t & %] 2 UDP socket £ 2tid B
(Connectionless) » #x# Z & connect () S#c> HApmIHicid * 3 2 A R p2AP Y -

F e &2 o (3.UDP socket APl & #ci 428 ¥ 12 4% @] 2.4)

3.1.1 IR Bk s € 3% (ServerMediaSession)
@ iE 4% UDPsocket 215 » B iR PR B L § ac 4 4 RTP 4¢ B plept » o

Z_RTP

e

T6 FRAL KT 2 ST A R T K 8 f LiveS55 i - (FAZ A

# 4 ServerMediaSession* sms = ServerMediaSession::createNew(

*env, streamName, streamNamg,descriptionString);

w224 % & ¢ (SDP)® v iageah 2 5] Live555 #73% T ServerMediaSession ;
B en® g0 v A LiveSS5 * kA n- BT RIRFEMEF TR, 7 createNew()
¢ & 2 - B ServerMediaSession i 3 2372 5 % kiE 2 U Z Aodpit - B 5 Sl L
MEHy TAPMF I 0 o
1.streamName(# 7 & f£)~2* % client ;%ﬁi%l ~ URL suffix srug 20 (R 5 > Z 43w 3 00 &

HeEJE » Fl 5 Live5ss Bl M 44k o TR g keph g o

2.info (Live 5% & eF ) o
3.description="LIVE.COM Streaming Media v" ( #ic#8 B % = & etitle) -

4.gettimeofday (B~ 17 & sienpr FF 3 )
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M oiEs 1* e Z AP T G ooty Il e User-Agent 1§ = F 3 o

5, 9718354 Mneqlor JAudiovideaTest

il 14 638?81 140 113 15.97 140 113 13 87 RTSP Reply: RTSR/L, 0 200 OK
§2 14.640385 140.115.13.87 140.115.13.97 RTSP DESCRIBE rtsp://140.113.13.97:8554 /mpeglor2audiovideaTest
83 14645241 140.113.13.97  140.113.03.87  RTSR/S Reply: RTSPALL0 200 oK, with session description

B4 14,660344 140.113.13.87 24.0.0.22 IGIP V3 Membership Report

OC 14 S2ndlL dn 113 17 07 0 27 4% M LRM Frimen mmaes TINA7  Reeedmadkamn mands 10047

4444444

p Frame 80 (201 bytes on wire, 200 bytes captured)

v Ethernet II, Src: 00:02:44:63:Fecde, Dst: 00:04:23:07:09:52

v Internet Protocol, Src Addr: 140.113.13.87 (140.113.13.87), Dst Addr: 140.113.13.97 (140.113.13.97)

» Transmission Contral Pratocol, Src Porty 2554 (2554), Dst Porty 8554 (8554), sec: 1, Ack: 1, Len: 147

v Real Time Streaming Protocal

b ORTIONS rtsp://140.113.13.57: 8554 /moeglor 2audiovideaTest ATSR/L.0\rn

CSeq: 1y
User-Agent: VLC media Playen) (LIVE.COM Streaming media v2004,1L,10)1rn

e —
¢ ServerMediaSession 2 £+ #f = & éh User-Agent T3t » ¢ 7 # it &L
2R A TR

3.1.2 WIRF 4 R A A€ (ServerMediaSubSession )
ServerMediaSession ( &' PR B 43R03 4 € X ) g% chrs % E J[et RIR Bz 2 - 2 A A

L LA BT R ade N Ao f5 AT

# 5 sms->addSubsession(MPEG4VideoFileServerMediaSubsession::createNew

(*env, inputFileName, reuseFirstSource));

P HS AN B e BT B3 e A 0 A
T MPEG4VideoFileServerMediaSubsession y i&#8 /4 &2 i 97 & ¢ jLenflf #5540 A
TR ERG RS ORBEET B AGR

FMPEG4VideoFile ; + FServerMediaSubsession ; = F MPEG4VideoFileServerMediaSubsession g , 2% &_
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FMP3AudioFile ; + T ServerMediaSubsession; = T MP3AudioFileServerMediaSubsession

' ﬁau * g Rest dhcreateNew 84 e ALF] 5 & - AR RV E0G 4 LAHRTP
g AT P REINA P PRFC 2 ¢ o Flpt o Lived55 P A HREF RN L5 4 A
F - T RIS RN 2 e R T AR i

e+ iRt Ag o

1.A MPEG-4 video elementary stream: :
sms->addSubsession(MPEG4VideoFileServerMediaSubsession
.:.createNew(*env, inputFileName, reuseFirstSource));
2. MPEG-1 or 2 audio+video program stream (elementary stream):
MPEG1or2FileServerDemux* demux.= MPEG1or2FileServerDemux::createNew(*env,
inputFileName, reuseFirstSource);
sms->addSubsession(demux->newVideoServerMediaSubsession(iFramesOnly));
sms->addSubsession(demux->newAudioServerMediaSubsession());
3.mp3:
sms->addSubsession(MP3AudioFileServerMediaSubsession::createNew
(*env,inputFileName,reuseFirstSource,useADUs, interleaving));
4.wav :

sms->addSubsession(WAVAudioFileServerMediaSubsession::createNew
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(*env, inputFileName, reuseFirstSource, convertToULaw));
S5.amr :
sms->addSubsession(AMRAudioFileServerMediaSubsession::createNew
(*env, inputFileName, reuseFirstSource));
6.vob :
sms->addSubsession(demux->newVideoServerMediaSubsession(iFramesOnly));
sms->addSubsession(demux->NewAC3AudioServerMediaSubsession());
7.ts .
sms->addSubsession(MPEG2T ransportFileServerMediaSubsession::createNew
(*env, inputFileName, reuseFirstSource));
8.m4v :
sms->addSubsession(MPEG4VideoFileServerMediaSubsession::createNew
(*env, inputFileName, reuseFirstSource));
9.aac
sms->addSubsession(ADTSAudioFileServerMediaSubsession
.:.createNew(*env, inputFileName, reuseFirstSource));

#7172 % Liveb55 0 TtestOnDemandRTSPServer j i& B 4258 #78 (Fehg i IR E L

P Tl 2 T B, s s FeAi fdh % connected socket *2

TP FRIP > PR RIRET UM R B e AR AR R R P R
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* At LR, inputFileName - Bdp e SRR EAENdp iR ER 3R - P &
T o3k el & (4o test.mpg) o 4% i E - B Live Capture T pF g2 ik @ 3% ehg S PR
B R & TR G R AR E A testmpg TF > i R TR i
BRI ot g pR e

T kA 2 MPEGA4VideoFileServerMediaSubsession::createNew ( ) % #azip? o

4o A AER TR 0 347 createNew 2 {5 § B v - B

MPEG4VideoFileServerMediaSubsession & 5 -

MPEG4VideoFileServerMediasubsession®
MPEG4YideoFileServerMediasubsession: :CI’EEtENEW{LIsageEnvimnment& EnV,
char const* fileMame,
Boolean reuseFirstSource) |
return new MPEG4VideoFileServerMediaSubsession{enw, fileMame, reuseFirstSource);

¥

@ 3% MPEGA4VideoFileServerMediaSubsession. s ﬁ&—”f B 2"

FileServerMediaSubsession e3¢ & g2k %o

. MPEG4VideoFileServerMediasubsession
:MPEG4VideoFileServerMediaSubsession(usageEnvironmentz env,
char const* fileMame, Boolean reuseFirstSource)
i FileServerMediaSubsession{enwy, fileMame, reuseFirstSource),
fOoneFlagiod 4

3

@ 7 FileServerMediaSubsession & .+ ¢ ¢ 2 4 OnDemandServerMediaSubsession 72

LR L

FileServerMediaSubsession
::Fi|ESEI"."EI’MEdiaSUbEESSiOHI{LlsageEn'-.fianment& enw, char const* fileName,
Boolean reuseFirstSource)
» onDemandServerMediaSubsession{eny, reuseFirstSource),
frile=izelo) {
fFileMame = strDupifileMame);
T

OnDemandServerMediaSubsession.cpp i&— 425" 2 £ # 5t i .4 sdpLines() . #ic
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2 = ¢4 FcreateNewStreamSource() g /4 2 FcreateNewRTPSink () 5 » 40T #77

char const*

onDermandServerMediaSubsessipn: : SApLiNeSiservefMediasessions parentSession) |
if (f=DPLines == MWULL) {
7 we need to construct a set of SOP lines that describe this
/{ subsession (as a unicast stream). To do so, we first create
A4 dummmy (unused) source and "RTPSink" objects,

// whose parameters we use for the SDFP lines:
| v e e

Fra!'nedSn:lurn:e* inputSource = createMNewStreamSource(o, estBitrate);

1 LLC L e AT

struct in_addr dummyAddr;

durnrmyaddr.s_addr = o;

Groupsock dummyGroupsock(enyirl), durnmyaddr, o, o;

unsigned char rtpPayloadType = 26 + trackMurnber()- 1; &7 i dynammic

FTP=ink T dummyRTPSink
= createNewRTPSink({&durnmyGroupsock, rpPayioadType, inputSource);

createNewStreamSource() S #icr * 1 & § § R P infh % » TG/ EFR T
(frame) » 16204 5 9 § fae % e @2 SR e ? b kR

MPEG4VideoFileServerMediaSubsession.cpp ) ® #hif -

-

@ createNewRTPSIink() 1 & § ¥ d=fis ¢ (pack) s (7> 1 ¥ Azt 44

s

2. % 4v » RTP header shF s - ig38A AP ¢ A48T keh343 % & (Fijauizarr 3 &

¢ 7 > MultiFramedRTPSink.cpp) ¥ #if o

Base Classes <« Calls «-

[ 4= MPEG4VideoFileServerhediaSubsession |

MPEG4ESVideoR TPRink createlew |

[ a2 FileServertded iaSnhsession |

MPEG#ESViﬂenRTPSink.MPEGdES‘FidEDRTPSink|

[ & OnDemand Servertled isfubsession |

‘i.i'idenRTPSink.‘i.i’idenR TPSink)

[ & ServertediaBubsession ||

MulﬁmedRTPSmk.MulﬁmeﬂdR TP3ink|

( MPEGA4VideoFileServerMediaSubsession # %] e i % B £2 & $crd v B )
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3.2

% #h it Livebb5 iz (frame) e r & ~ ¢ K 2 @ N2 5 > AP At L4 34

F &

=

e ] s & N E B

B &RBIEREM > I ET ki g L F EILe A 47 Livebs5 o

MPEG4VideoFileServerMediaSubsession.cpp #%.;% s34 it ficie o

| & HAE (4 & Jofi) & P
3.2.1 S S =k =N @,@?Jﬁé 4o IP ~ Fragment and MTU % -
(&)
3.2.2 2R R Brnt PIRE R a Tg anlg ) 408 ok
( createNewStreamSaource() ) RN o
3.23 Gz e = $o 245 4y k 0823 frame 4 + RTP
(createNewRTPSink() ) header «4p B 730 o
324 | Riate avrde X g E47e - B MTU 4t¢
( MultiFramedRTPSink() ) oo a2 UDP % 2 igiE 2. o
3.25 RTP Payload format for MPEG4 IR FERTP 2L E
(createNewRTPSink()) RFC3016 ezt o
3.2.6 E LR R R BT N R iR o

(doGetNextFrame())
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3.2.1 IP (Internet Protocol ) ~

IP i s 2 2 &> RFC791 >
i R g
§ - f& & i & (Connectionless) =i 3
1.Packet & i% 4% (Routing)
2.Packet % Zj](Fragmentation)
3.Packet £ & (Re-assembly)

- by Packet’s Fragment ID -

F B e 2 g

14 5 1500 Bytes > @

) ;MTU = %{Data—link layer # %?ﬁ:i(bayload) @ﬁ%]éﬁﬁx"‘ S8 1 BER

Fragment and RTCP

=T B/ 3.2(a)OSI model 7% = & >

WP | F RETEI L n o L5 R D

e om IPA&REF T = Bk

e VS e B AT

FEBiE

0OsI Model

Data

Lay=r

Data

-‘ﬂ

Hast Layers

(omn ) 2Elemien

Presentatlon

Session j
Interhost Communication

[ seg mentsl

e ROEROIE.

and Reliability

)

f Packets | Pal Ne'.:ﬂ..%k )
and IP (Logical Addressing)

Frames

Media Layars

Data Link
MAC and LLG

(Physical

amg )

& 3.2(a) OSI 7-layer model

(&r’f % 3 1 #7151 )» 4t 4ok A Ethernet +

¢ %] Data-link layer <7 MTU @ %t frame &> &) cds iF o

MTU

1500 B_ytes .fE {'M'TU (_Maximum Transfer Unit » &+ i g &

Network layer

Metwork Category MTU (Bytes)
FDDI 4352
Ethernet 1500
|IEEE 802.3 /8022 1492

% 3.1

MTU limited table

T % A i3 |IP fragmentation shi 3

o 0]- DK R s IP3te < o] 5 4520Bytes’ IP 4 g 5 20Bytes: #z IP Payload = 4500 Bytes;

ok ek @i A

g Ex s
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EpehE B 5 20 Bytes» & — i IP Payload # + % 1480 Bytes> F|i* » ¢ A& 2 4™ ] 3.2(b)

114 B A7 IP fragment :

R e

@ 1P ol @ P Payload % 5 1480 Bytes
@ 1P Payload £ £ 4500 Bytes @ 1P Pavlcad &8 B 60 Bytes

€ P Payload B #1480 Bytes @ sty P A

@) 1P Payload £ ¥ i 1480 Bytes @ @ ET A £ 4 @ IP fragment

@l 3.2(b) IP fragmentation
TR 335 B EIRE B RTPLE _RTSP.A s cap 3 T3 0 Flpt 2 MTU &
1500Bytes % . » &~ 9 RTP 4 ¢ payload 1§ © it £ 1460Bytes > 4o% 8 it PR B & & %
¥_payload £ & % 1470Bytes #-¢ag = k siipebenf # - ¥ 5 Network layer ¢ 3+ -
1470Bytes s f=7 | & = @ dte > £ T g GEHTE > TG AR R e £
e benf A - Sk RTSP 4@ payload ) & 100~200 Bytes = + » &= R A F £ 7 ¢
B3 - BRTSP4te Flaf+ m B2 223 Bate &k @i enp 35 o

IP+UDP+RTP header overhead
=20 + 8 + 12 = 40 bytes

IP header |UDP header | RTP header RTP payload

IP+TCP header overhead
=20 + 20 = 40 bytes

|]Pheader TCP header| RTSP(SDP) payload

B 3.3 A RTP/RTSP packet
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ol P BERAPP R BE- KDVD R e 0 AR AT

30 frames/sec » 720x480 resolution - 3 bytes per pixel

B fyeng L E % =720x480x3x30=31104000 Bytes/sec(raw data)

Bk 7 R 55 100 & o R §) 0ok £ =311040 Bytes/s (MPEG-2 compressed data)

RTRAPLWYRAEANE BRET BHTF & Skt FHE

A BT > B3R MTU = 1500 Bytes » B|# §) chiddt e T4 & %% 319500 Bytes/sec :
B Header Overhead = 40 Bytes - Payload=1460 Bytes
311040/1460 = 213 packets/see
(31 ¢ B)X(MTU) = 213x1500°= 319500 Bytes/sec
B#&# T » 3k MTU =100 Bytes »"& Frehi #6754 £ 5 518400 Bytes/sec :
B Header Overhead = 40 Bytes - Payload=60 Bytes

311,040/60 = 5184 packets/sec

# (3t # #I)X(MTU) =5184x100 = 518400 Bytes/sec

FMTU 2 2 Header overhead = & * B 25 > s R B] b 2N 1 F 3 MTU 4% < 4%45 ;) fe
AFAOMTUS A7 FFHe AP % FREBFEFRE G L PR

k(Y ko W g R
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Flpt o MR R PR BB it E 4] Bt Y TRETEOUETRIR,
fecszo o P G b RealPlayer (H %A f3té < | ) LN HETATE * ) B nin
;@ icdic NetMeeting 3¢ B2 B2~ ] (TRERAR S TR R IRH (R BiE 4o ot
) T g E et CHEBEIRAN 4 E e ST L I R T e .

EEFF e < TR ﬁﬁ%']ﬁf‘u—‘ibﬁ 718 RTCP (RTP control protocol » RTP =
#1+% T > RFC3550[6]) = RR(Receiver Report) » # # it 4o B] 3.4 #751 - RTCP 1L & #
B A P RA - B Faé’“g’”‘#—'lﬁﬂiﬁijR " RTCP #& @58 I HIRE »
PR ¥ i d RTCP4te p endiz iy K i Et%@ﬁ]ﬁvﬁ$ Kz 2mENE R

Fodlost #RTCP kit &1 @ A undd @ ficf 7 ¥ AL R B3 ¢ Boh 5%

RTCP packets - SR & RR
RTCP RTCP

SR nfoﬁ @RR feedback RR info

RTP - sender Channel - RTP packets RTP - receiver

B 3.4 RTCPRR
s BaebF ARLBE BT RAPTRLLF AP ARIREASHEE S
P RAeRr R FANPERE - T ATG 33 F 8 (FIRBOEMA R GRMRETE) P
= MPEG4VideoFileServerMediaSubsession.cpp 425 # 4 1 ¢ createNewStreamSource()

#cr2 2 createNewRTPSInk() S #ic > H 42585 40T 6 & B iof29ror o AP ET kA B4t
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< 322 11% 323 % & ¢

FramedSource® MPEG4VideaFileServerMediasubsession
. createNewStreamSource unsigned /*clientSessionld*/, unsigneds estBitrate) {
estBitrate = £00; /7 kbps, estimate

£ Create the video source;
BytestrearmFileSource® fileSource
= ByteStreamFileSource: createMewenyir(), fRileMarme]);
if (fileSource == MULL) return MULL;
fFilesize = fileSource- =fileSize();

£ Create a framer for the Video Elementary Stream:
return MPEG4YideoStreamFramer:: createMewlenvir(), fileSource);

ki

RTPSink™* MPEG4VideoFileServerMediasubsession

::CreateNEWRTPSink(GrDupsuck* rtpGroupsock,
unsigned char rtpPayloadTypeIfDynamic,
FramedSource* /*inputSource®/) {
return MPEG4ESWideoRTPSink: :createMew(envirl), ripGroupsock,
rtpPayloadTypelfDynamic);

kj

3.2.2 2= ik kiR (createNeWStreém'Sogrce())

4o S0t e B Ao o creéteNewStreahSourCe’()i BRFERR R TRE -
Bi=2 A 4 E(framer) > £ F o "elemén‘téry stream # 31 f=(frame) 2 2 4 5 (header) 4 4
A ke AN PRET RE AN LIV RER G B SHOAoT ZiEATT 0 A B it 3.2.2.1

/|- & (ByteStreamFileSource.createNew) 2 2 3.2.2.2 - &

(MPEG4VideoStreamFramer.createNew) -

Calls <’

Bl BrtedtreamPilefomme createlew
&l ByteStreaunFileSoue flSze
Bl Medium envir
Bl MPFEG4 ¥ ideod treamPramer cieatelNew I

Bl MPEG4T ileoFileRerverbled iainbsesson createl ewd treamSonrse

61



3221 BEHZ T B Fh% 7 (ByteStreamFileSource.createNew())

1. FFILE; structure Stores 2. OpenOutputFile ()
information about current state of B w B Aot & g w6 fid 4
stream; used in all stream [/0 %#ﬁ % o

operations. @ STDIO. H

/ _/

/ /¢ ByteStrearmFileSource £/ 50 A
B reamFileSource®
B treamFileSource LR LS (UsageEnvirg nté eny, char const* fileMame,

unsigned preferredFramesSi
unsigned playTimePerFrany.
FILE* fid = DpenInputFile(eny, fileName);”
if (fid == MULL) return MULL;

BytestreamFileSource™ newSource
= new ByteStreamFileSource{eny, fid, preferredFrameSize, playTimePerFrame);
newsource- =fFilesize = GetFilesize(fileMame, fid);

return new>aurce;

r

bt AERTE SRR 0 A% EFiley TR R ek % 4 E(fid) K4y ar B pshg
% > #& ™ % OpenlnputFile() ¢ R ] YR E At o LR ¥ = B 51 EcfileName 3 47

& B Ecthken > @ OpeninputFile() S & * )5 C 13k & fopen() » 4o #171 -

FILE®* Dper'l|r'|pL.ItF"el:LlsageEnvimnment& eny, char const* fileMame) {
FILE* fid;

£ Check for a special case file narme: "stdin”

if (strermpifileMame, "stdin") == 0) { F

fid = stdin; S He—
#if defined(__WIN3Zz_ ) || defined(_WIN3Z) open() & #

t d fil tdin), _O_BIMNARY); - i E = X 3 X
#ET-.i'eime EI:_ 1 eno{s II'|:l 0| :l A convert fo binary mede Pg B"‘kﬂ.—@g blnary *é’_;%

Y else { — e a1 o
f'iads:fopen(fileName, "rB"; P Ao fid ;}-FI ﬁ'l‘jﬂ o

if (fid == MNULL) { 2 2 Em T L)
env.setResultMsqgl"unable to open file Y fileMame, B3 =pl? ER B Ht o

BEFhER 21 T&d FZHEPFFEAETR - 30L ar i i 2d &7 Kodped e

7

1 ByteStreamFileSource & f;é—”r oo AT RN AR N A Ao
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/ *ByteStreamFile SourcelR B TEE B — EEREERATF
I B 38 fEfmiER fEReE E A Tk mFEMB O EE

*Hﬂﬁﬁ {EER fE RS T BRI OHE Hh30E

EyteStreamFileSDurce::{UsageEnvianment& env, FILE* fid,
unsigned preferredFrameSize,
unsigned playTimePerFrame)

i FramedFileSourceleny, fid), fPreferredFramesSize{preferredFrameSize),

fPlayTimePerFrame(playTimePerFrame), fLastPlayTime(0), fFileSizeln) {

¥

d T W ¥77 > % ByteStreamFileSource.cpp #25¢ ¥ ¢ ByteStreamFileSource & i+

LA, g 7|3 - ® doGetNextFrame()d#c > 3% S B P e0i] 8.7 %73 j8 o B Freniitlifg %

' 2 ' 2

¢ B @ Eandica &% 50 Cordk i fread() &L R hE R e n B TRE

ol
%

W7 e doGetNextFrame() i » 23R4 F T 3.26 % & & Hhit o

void ByteStreamFileSource: :doGetNéxtFrameU i

if (feaf(fFid) | | ferror(fFid}) {
handleZlosurelthis);
return;

T
A4 Try to read as many bytes as will fit in the buffer provided

£ (or "fPreferredFrarmeSize” if less)
if (fPreferredFrameSize = 0 && fPreferredFrameSize < fMaxSize) {

fMaxSize = fPreferredFrameSize;

T
fFramesSize = fread(fTo, 1, fMaxSize, fRid);

3

fread( )d fFid 45 #%=7dp 0 nb# =03 P~ 1 B record(l Byte) » % 7 # &~
I fMaxSize y = (fMaxSize 5 record =ip ) » X 18 3= 488 T3 1] fTo 1
Teordp e Ry > ¥ P fread() ¢ w B Pl ihiz~ e p %

fFrameSize -

3222 #Anfidr Blatzd 2 B(MPEG4VideoStreamFramer.createNew)
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#3221 & ¢ » Aieered 7 ByteStreamFileSource.createNew() &k = = MPEG4 #
RSB 2 F B0 &7 ke i d MPEG4 elementary stream ¢ P~ {7 3= F L 5 Live555
BP0 e s 5y 24 MPEG4VideoStreamFramer:: createNew() Jn $ic k % = i1 0

MPEG4VideoStreamFramer 3 * 3t ik & — & filter» 74 * §_j&_elementary stream *
35 41 Visual Object Sequence (VS) Header + Visual Object (VO) Header + Video Object
Layer (VOL) Header ~ Group of VOP (GOV) Header 12 2 VOP frame % 3 (1] *
MPEG4VideoStreamParser) » 1 if 7 2 ji P BB & = 34 0 B Sodeet e B TR R
4o #5or o @ B3t MPEG4VideoStreamParser sif# 7 fm & A 0 Ak w § € PP o &

P& A 2 Live555 AR N i Aem A o

Calls <

MPEGWidenStreamaner.createHew |

MPEGWiﬂenStremaner.MPEG#‘FidenStreammerI

LN

| 1
MPEGWidenStreaumrMPEG#‘.fidenStream.Pamr| G VideoStreamPramer MPEGV ideoS treamPramer |

EG?idenStreamPamerMPEG‘FidenStreamPamerI Iilgeﬂ:imenfday'
MPEG ¥ W 7w enfdir B MPEG4 > itz 4 4 =
(MPEG Video Stream Parser) (MPEG4 Video Stream Framer)
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3.2.3 k=i At createNewRTPSIink()

f 3 B~ MPEG-4 elementary stream® {8 {=2 {8 » &7 &k i &2 » K7 5 2
(Packetization Algorithm)=R 4 o B R P PRE gt 507 B 72 & Jf it 49 % RRFC R %
iFgE R ko A3 5 UMPEG-1/2 % #.1{ & 4+ RFC2250 » MPEG-4 % #.
{ £ RFC3016;m % Payload:ie 2 ¢ i 4_%F Payload+c » RTP # & (RFC3550) 14 & = — i
RTP#f¢ o (GLRTP# Eehss * ¢ 3251 &p)

Flt 45T % AcreateNewRTPSIink() & #ic? » A4 i a & f § g RIM T3 e jFH 2 2
RTP 4 853 (Terfe N AE 304 » 4T G chdofieed v @977 > 429 978 5 chd o £ g

e wE ke

Calls 4"

MPEG#‘FidEDFﬂBSEWEIMEdiﬂﬂuhsess:inn.createI'IEWR TF3ink |
[

il 1
B Medinm bnvir] MPEG#ESTidEDR TPSink createNew |

MPEG#ES‘MEDR TPSink MPEG4ES VideoR TPSink |

‘i.FiJ:leuR TP2ink, VideoR TPSink |

MulﬁFrs.mﬂdR TS ink MultiFramed R TP3ink |
|

il 4
| 51 MultiFramedR TPSink. setPacketSizes) [EJR TPSink R TPSink}

(3z.Sink 2 2 Source & E, > A LIVESSS A25¢ ¢ 5 T 4g w|/andc ¢ fE# + TSourcey 3
WP R A/ a s §F T aug g (filter) o TSinky B A B 123 B TR R

fes > o B g 4 (Data pass chain) 7 & Bl4e™ #777
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'sourcel' -> 'sourceZ' [a filter) -> 'source3d' (a filter) -> 'sink!
mF 7 MPEGA itz {5 » AP R 5+ Biedre - Bafe 27 > RAR
E_F i AZE MTU e 24]o @ fig it 44 & chpayload 2. %> 2 R F 5% — B RTP packet

fer RTP 488 (40T B 35477 ) » i F 0 &d F Bliofep chadei bR+ 00 @

BE 3 3 IR B3 ahps 4258 04 P A MultiFramedRTPSink.cpp # 7 12 ¢ I

IF packet
RTF packet

IPheader UDPheaderr ~— — ——
RTP beader: ;
" _ ( BsEwPRL)
@0Byes)”  (3Byes) e AR
(RFC2250_MPESL)

Bl 3.5  IP.packet consistence

3.2.4 B 1§t e ey 322 & % D MultiFramedRTPSink()
#T K& 4 5 E_MultiFramedRTPSink.cpp #2.5¢ » H 4858 2 & § F chd 38 (73 42eh

e PR AL o RIP 2 5 % % A KA B RTP 3¢ e =

Calls <= RTP Payload format
[EIMPEGAVideoFleServertiediaSubsession.createNewR TPSink) MPEG4 Audio/Visual
li ' 1 Streams (RFC3016):%
Bl Mediurm gevic @MPEG#ESW:IBDRTPSmk.::m&t&H&W] o A% 4.5 9 —;‘- &0 g
[EIMPEGAESTA ; ; ; ¥ /i % Livebb5
= ¢oR TPtk MPEG4ESVideoR TPSmk N~ |
RTSPServer IR
[E) VideoR TPSink VideoR TESink] 4 .
S U NN NN NN EEEEEEEEEEEE NN NS EEEEEEEEEEEEEEEEEEE, =
[ MultiFromedR TPSink MultFramedR TPSink] -
" sssssEssEsEEEEEEEEEssssssssshessssssssssssssmnmmnmnna”
[E1MultFromedR TPSink setPacketSizes] [EIR TPSink RTPSink] |
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AN ed B P e T 6o~ Bh
1.3k =3¢ + -] (setPacketSizes) -
2.2~18 T — iz (frame) -
3.z & 1 i¥(pack) e
4.3k T_RTP header p e i F 3 -
RTP version ~ Marker bit ~ Payload type ~ Sequence Number ~ TimeStamp 4= SSRC #§ i+ o
5. payload 2z % 4c » RTP header:
22— i TRTP packet, -
6.7 »? UDP socket :

p ¥ 35 RTP packet 3£ 2 &ded & SLph 280 UDP/IP 2 2.4% .« (Transport/Network

layer) 12 i # RTP packet z_ w4 »UDP2 2 /[P header » 2= — ¥ A iep + @i

IP packet -

FT ORGP HHE J Sodeet o A7 B] K 3B (7 MultiFramedRTPSink.cpp 4% 5% enf i > #)
= A25¢ £ d MultiFramedRTPSIink 2 .+ B 44 7 0 sede ™ R d 322 55 B i
MultiFramedRTPSink & £+ B &~
LAgk#te ~ | 5 1448Bytes(iz ¥ it * ¥ setPacketSizes()rx %2 ) -
2.3k %~ 1 OutPacketBuffer 2 4+ (#1141 ¢ i % > FE% 5 60000 Bytes) -

ZHE TR 0 4250 € d continuePlaying() 45 T ef et (4R A A1 ) 0 -
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® =¥ e B {8 i setupDatagramSocket() & #ic > A4 T & = B FRATT e

F B BAMER S A 48 A

continuePlaying()-> buildAndSendPacket()->packFrame()

Calis <

MulﬁFrmdeTPSh‘lk.paJ:kame
MulﬁmedRTPSh‘lk.speciaJHeaderSize |

=

]
Mulﬁ.FramedR TPSink.cnnﬁnusPla MultiFramedF. TPk budd &nd Send Packet

Bl OuParcketButfer engueue Word |

~HEUTF e B UL Shap By s
EIRTPRink S3RC

1.1 packFrame() : f 4= 3i2dne i&- Bdfe 207 o

1.2 enqueueWord () : * enqueue()Fs RTPH&ep 3 Al 4r » fdt e ez
(%% MediaSink.cpp 2 OutPacketBuffer L% ) -

1.3 SSRC() : Synchronization Source (SSRC) ID X % % &M F Al ch kiR E o

1.4  packFrame() : BT - Bk AT > FEKR AT £FC KER -

References <= =il =

FramedSource getilexdFrame ||

FramnedSource, getllexdFrame |

W T AL T o J-L.‘E:" 1=
MultiFramed F TFEink frameSpecificHeaderSize ||

———|[E] OuiPackeiBuffer curPacketSize |
————{[El OutPacketBuffer curPir]

@Mulﬁmest TPSink packFrame b @Out?a.ckﬂtEluffer.hﬂveOveﬂlowDaﬁa'
COutPacketBuffer.overdlowDatadize |
————|[El OuiPackeiBuffer overflow DurationInMicroseconds|
44_@OutPa.ckBtEqufer.overﬂDwPresentaﬁnnTm |

I'— OutPa.cketEluffer.skipBy‘hes]

—————{[E] OuiPackeiBuffer iotalBxtesd vailable |

{6l OufPacke tBuffer vseOverflowData]
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# 2¢ = packFrame()->afterGettingFrame1()
1.2k 2848 5 50 p o0 chpE
25 At e B.F 0¥ % e f=(isTooBigForAPacket())
2.1 #te & Aok AARE MTU a8, Bl 48 50 B 4 747 ¢ 1 1% (packframe()) -
2.2 e % ) Aok A28 MTU a935 RIE ~ T & s 47
2.2.1 % s Azendt ¢ » v sendPacketlfNecessary() @ & {74t e @i st > sl §
F - B A F T A AIE AR o
2.2.2 MultiFramedRTPSink::isTooBigForAPacket()~
F AZE MTU d|enframe WA LR Ll 4t FinE B ~ F - B4Fe crdeds
Bariz s - Bt DR BRFTABEET ko F15 Livedss i & LR ki
T - Bite £d frame "R E Rl e > U P BREELALR oD
iR T oo & MTU 4T indte if ¥ = e? UDP socket API @ i%2 -
2.2.3 MultiFramedRTPSink::sendPacketIfNecessary()~
garin(frame)f A KB T - Bie - TR LT AP T - Bie s BpRp e
frame A # ¥reniz e P fRd P EHFIM 2L BN F o 4ok @ S>3 - B VOP
e § (VOP header ¥ s Market bit € &7 % 1) F# P ®4+& e o frame A4
i MTU > 4258 € § + »#» UDPsocket APl @i%2 > @ 7 €4 T - & VOP thF L
Fi et o B LA B Liveds5 3 2% 5 2 enff B o

(G Liveb55 4 B 2 crfe N A f2 s % £ & (i 1 B 3P)

69



Calls <=

FramsdSonree gettlexdFrame |

Bl FremedSoume gelieE B Frarned Sowrce doCetilexdFrame |
E ' ; I;_— Med

Mu.ltiFramedR TPSink.a]lDwFramentaﬁDn.&fterStarll
Mu.ltiFramedR TPSh]k.a]lDwOﬂlerFramesEfterLas‘tFra@eml
MultiFramedR TPEink dofpecialFrameHeandling |

—ﬂMulﬁmeedR TPShﬁk.fmmeCanAppearAfherPasket’StartI

Mu.ltiFramedR TPEink 1:TooBigFord Packet

tultiFramed R TPEink afterCe tingFrame1

Mu.ltiFramedR TPSink send Packetl flecessany

WA= LA KRAELS

3 8:222~223 chEf 5 R s Bk

OutPacketEluffer.cu.rPtr]
OutPa.cketElu.ffer.mcrement.
OutPacketEluffer.isPreferredSize |
OutPa.cketEu.ffer.numOverﬂDwBytes]
——{[El OuiPacketBuifer sstOverflowData |
OutPa.cketElu.ffer.t:taJBybesﬁvaﬂ.ahle.
OutPacketEluffer.woquOverflowl

I3 o

2
-~

sendPacketIfNecessary()->sendPacket()

-
-
)

Calls e

—)-| Medium.n.extTaskI

MMultiFramed R TP ink frameSpecificHead exTize |
&l our_random

CutPacketBuffer adjustPacketStart ||
CutPacketBuffer curPacketSize |
CrutPacketBuffer haveOvedflowData )
CutFacketBuffer packet]

CutPacketBuffer resstOffant])

FultiFramed E TPEink send PacketT i ecessars |

CutPacketBuffer resstPacketStart]

CutPacketBuffer totalBufferSize |

CutPacketBuffer totalBtesl vailable |

2z,
g

£

—_){ F TPInteface snd Packeth

g 1% F v v UDP socket APl » # 438 {7 UDP/RTP F il enidix o

70



sendPacket()->output()->ourSourceAddressForMulticast()->setupDatagramSocket() -

[E] Grovpsock.ouiput
|E] Netlnterface TrafficState.conntPacket

F TPInterface sand Packet

4

[El ourBonrce & ddressForbdulticast

1
[E] s=tupDatagrams

(b | Eply | Enpl | Euply | Eufl [l
RDDD%E
&Flﬁﬁ_-pﬂ.
g & =
IR
s[5 =12
5

(=]

i

ackatleaveGronp

[E] Ontputiocket write

—

EEEEE |
2=zl 2 R
N A E e :
=S B EIER I E :
W%{%g Z[1Z 1135
=3 i E
g E -

=

=

E

E] Groupsock. tl

& DatagramSocket()iz = - ek et writeSocket() fr%{sendto()

P LHEIL o

3.2.5 RTP Payload format for MPEG4 (createNewRTPSink())
BT kB % HIRFC3016%7# 11 1 MPEG-4 4 #1¢ BRTPa#t £ > 55> F £
53251 & ¢ @ H 42— TRTPH 2 3252/ &R ¢ 4585 #AERE L4 RTP

MPEG4 payload format:33 . o

3.2.5.1 RTP (Real Time Protocoal ) [6]

F PP G E RPwprl o> & P48 3 1 TCP & sk * UDP(User
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datagram protocol) % &_> iz AN Fa e % - F ¥ ¢ I iF Mg dte AR RZREI

P> UDP %7 455~ i e (v > T 5 0 fRiip B AT > A% & UDP 2 ¢ L 4c »

RTP#z & j# %3 QoS F /= 7 ;‘Lﬁv@ﬁﬁl v e B ET L IR "nﬁ%?«}i:ﬁﬂﬁ]m%
A o 4o T BI3.6%77 0 RTPE: T & endd 8h4 3% 544 ¢ "8 A 58§ (Sequence Number)
Kb BEHE VTR 0 HE BELT ¥ A4 foy Pl e B 4 eniiR (e £ RTCPE
VU - 1 QOSehA) ) X P A AR Yol ehdt ¢ % w (buffer) T T 4% 36 BB A
B endsif 41 @ € (reorder) ends 1T 0 UFR SRR B B el FE il o

@ pE R (Timestamp) V4% 8 @A RE =3 Pla ol it B > & Fig et pr
B k @ MPEG-44R3 o 2 & S 4588 T (B0 3 «hd» (T ¥ ¢k 5 marker bit1 & * %
AT OER > HARARRE LI "E e framesnR 4o 7 F B I PIREJ MPEG4

# i§an ¢ 9VOP headerf#+47 3] Marker bit% 1p¥ > if &3 P % éaVOP frames £.8 &K -

IF header UDF header ETF header ]
{20 Bytes) (3 Byhes) (12 Brtes) RTP pavload (media stuftf)
— 1 2 T

0 1 2 3 4 5 6 78 9D 12 3 4 56 78 9 012 3 456 7889501
ek ks it ek ok e S e e e T P T o TR T o T R e
1¥=2Z |PIXI = 1M PT | segquence number ]
LR el e e e e e e e e e P L T LR PR L P s
| Eimestamp ]
B e e T R R
| synchronization source ([(S5RC) identifier 1

B R h  a e R  a e R R kR SR e A

B)] 3.6 RTP header
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B \Version (V) > & % RTP gvx & > 2bits -

B Padding(P) > e+ B Z EHTEARAMFRY > 278 KF F 0 = lem
padding - 1bit -

B Extension(X) % & RTP ezt W Rep £ F 5 &> € 3 g5 7t = 2 2 & > lbite

B CSRC count(CC) » ¥ % CSRC i #« - 4bits -

B Mark(M) - 3% 3 1prdp VTR imenig B > Lhite

W Payload type(PT) » ¢t R (> R4 & RFC2327 che 2 ¢ » 4 & EHWP 4fe ¢ hF
#LH% 3¢ (Payload Format) > * 6% F AR5 315 S che #p dofe & * RTP
% @ vE > 7hits o

W Sequence Number » -+ — i RTP 4f & 48 & 3 — i sequence number » & &% - i
ité YgAﬁ_,ﬂufgﬁiﬁé&~ﬂ§ﬁé%ﬁiﬁ?,mmw

B Timestamp » &% > 45 JaRTP 3t ¢ MVOP P~k o5 & (Sampling Instance) » ¢
- B VOP chik B3t & ) E3g M+ AR FLFHhadR* o A% 24 B 6
< B % o pE P R ze(Timestamp) S8 5 #icend= 45 8 3% 2> 32bits -

B SSRC: #%| F # &k /& (Synchronization-Source) » @ F # X ik njﬂ # RTP 3

Kk 3P FRIE € 5 B W SSRC B o gt E A RE S pL Bk 20 32bits o

3.2.5.2 RTP payload format for MPEG4 (MPEG4ESVideoRTPSink.cpp)

e
T—\

=N
w

A3 & ¢ 3k 7 createNewRTPSInk() & e f # 18 et & anjzia T
B| e Sy ERE 0 @ R4t & EEAY 0 F L F Y R A KMPEG-48 it e pie
Brv i g R4 EREBICHAZ BN BB DT R A (IrkGgdtHer e F 1L

& 79 #\VOP header F# 772) » Tt tedte & ez ize )I*wu Jp £ & B RFC 3016&
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T2 EM B el R B4t B F U R BT o

F] % createNewStreamSource() & #c = & 7 MPEG-4 2 & i enfgdr 1 2 2z i &
t6 > hatfiizdr ¢ 2w » MPEGA4VideoFileServerMediaSubsessionz® .+ & § v ¢
MPEGA4ESVideoRTPSink.createNew 3 #c k # 5 fie & — 1 MPEG4ESVideoRTPSinkiZ #
+F 0 3% #{;—1 ¢ £ 2 = ¢ 4rVideoRTPSink: 1‘]‘&—1 12 % MultiFramedRTPSinkz& ﬁ—l % m o

RTP MPEG-4 it % & % o

Calis <

MPEG4‘.TidenFﬂ£SewerMediaSuh&essinn.createHewR TFSink |
[

4
[E] Medium.envi !E.M.EEE‘:&.ESEE&.@F' TREink PTea.t&'EImw!

]

MPEG#ESVidEDR TP3ink MPEG4ESVideoR TP3ink |

| El VideoR TPSink VideoR TPRink |

MultiFramed B TPSink MultiFramed R TPSink |
|

il !
MulﬁFrade TP ink setPacketdizes| RTPSink.R T3k

3.2.6 B8 & A § 3\ e d=(doGetNextFrame)
Yo G AR e e 2 AT o & ARR R et ¢ (pack)shpE i3

doGetNextFrame() k B~17 Tz ) # 4 Va2l > oo P s e 3221 % &

i

(ByteStreamFileSource.createNew) ? #74% i <7 > doGetNextFrame() L & ¢ v =7 fread() % :#
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B~ r%ig ‘ft—f— ?"f PR )I}q‘xﬁ.f:r*i’ L‘ft—f—’gﬁ’fé;f pin z’ﬁﬁ%’ﬁ(parser) °

References -

= : |
H Ex FMPEG Lord & ud ioS treamFramer. doCe ] extFrams |

H = MPEG Lord & ud ioS treamFramer. do et extframs |

[E] BxteStreamFileSouce doGetl extFramns h— MPEG 1 or2Demneed Elementarss tream. daGetll exdFrame |
H = MPEG Lor2Demuxed Elementare® tream. doCetll exdFrame |
H =y MPEG LordDemured Elementary tream. doCetll exdFrame |
FMPEG Loc2Vid eod treaomDisc reteFrame r doCretl exdFraome |
H =y MPEG LorZVideoS treamDisc rete Framer. doCe il exdFrame ||
H By MEPEG L orZVideoS treamDisc rete Framer. doCe tlexdFrame ||
MEPEG2 TransportStreamnFramer doCe i exdFrame |

H By MPEGE TransportitreamFramer. doGet extFrams |

H By MPEGE TransportitreamFramer. doGet extFrams |

—@ MEER2 Transports treamnFromPESSouce doCetilextFrame |
—@ MPEG 2 Transportitreamn FromPESSonrce aftedFettinsFrane 1 '
H By MPEG2 Transpoti treamFromPESSource do et sxdFrams ||
H Ex MPEG2 Transpoti treamFromPESSource d o et sxdFrams ||
MEPEG 47 ideodtreamDiscre teFramer doGetl exdFrame |

H = MPEG 4V idecStreamDiscrete Framner doCetll extFrame |

H = MPEG 4V idecStreamDiscrete Framner doCetl extFrame |
MPEGVideoS tream Framner doC et e xtFramme |

H By MEPEG VideoStreamn Frarner . d oG et extFrame |

H By MEPEG VideoStreamn Franer. d oG ettlextFrame |
MultiFramed R TFSowce doGettlextFrame |

H By MultiFramed B TFSource doGeflexdFrams ||

H By MultiFramed B TFSource doGeflexdFrams ||

H By B TF Translator doGettlexdFrame |

—@ F TP Translator doGefilexdFrams ||

f=r oo 1T T T IZHE] . 1 4 awT ol L

4ot T o Az kR B~ 7 (doGetNextFrame()) € B4 F A3 b a

—=

PRSP N OB RET e =) 0 AC3 B A& T H audio HiE i 3
4 e2 v1 AC3AudioStreamFramer.cpp(AC3 it 1= & # =) 7 doGetNextFrame() & #c; F #
B o RIRE AR o AC3 Rk~ € % & - B AC3 f247 % (AC3 Bitstream Parser) > # 3f

B~ AC3 % ;%\ e Bitstream » 40 ‘=297 o

vold AC3AudioStreamFramer:: dnGetNextFrameu:j K

fParser- »registerReadlnterest{fTo, fMaxSize);
parseMextFrame);

¥
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AR AC3FhE & AE B AR RS e SRS AP i o MPEGA
B AR 0 » ﬁ};{f&’f Fl2 B AR e AR 3R
Stepl. B kx & 3 B~ % fopen() ~ fread() -
Step2.:f B~ T 4% % #4538 enF LR specific TParsery o
Step3.3 7 kLim 2 4= specific TFramery -
Stepd.3= &=+ Bnf=¢r ¢ ;2 B - 37 p o packframe() -
Step5. -+ B 4+ & p & payload = 3% » RTP header: by enqueue()/insert() -

Step6.% UDP socket i i¥ RTP %} # : by sendPacketlfNecessary() -

TIPS A S - BEIRRRBn Tl iRl ~ THEIRR
z Tibe & %2 B ) 2 LiveBbS ez i iz it 2 & » B {8 AR & AP ST 7
AR G fREIT L B o
#1. // Begin by setting up our usage environment:

TaskScheduler* scheduler = BasicTaskScheduler::createNew();
#2. I/ Begin by setting up our usage environment:

env = BasicUsageEnvironment::createNew(*scheduler);

#3. /ICreate the RTSP server:

RTSPServer* rtspServer = RTSPServer::createNew(*env, 8554, authDB, 45);

#4 [*Set up each of the possible streams that can be served by the RTSP server. Each
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such stream is implemented using a ""ServerMediaSession" object, plus one or more
""ServerMediaSubsession® objects for each audio/video substream.*/
ServerMediaSession* sms = ServerMediaSession::createNew(*env, streamName,
streamName,descriptionString);
#5. /*from T createNew(*env, inputFileName, reuseFirstSource); 5 , the 5 tasks will be
done as below ~
1.fopen()- FinputFileName ; (point to the Media) is being opened
2.parser() -by recognizing its bitstream and specific Marker
3.framer()-A filter that breaks up an MPEG-4 video elementary stream into
frames
4.pack() -with different package(ex: RFC3016 for MPEG-4)
5.sendPacketlfNecessary() -call UDP socket to send the RTP packet
*/
sms->addSubsession(MPEG4VideoFileServerMediaSubsession::createNew

(*env, inputFileName, reuseFirstSource));
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%Efi NPWHR$ % fm &

A Gz R AP SLiVes55: i # ik GIREh Pk = iR AR A, ~ Tk
Ay M E THE o %A B, 2 BUAPRSTAERRRE BT AAPE Y f o

AXBBPIRIRER T ZEFRL Dwaits o

41 8 inFIRBHS 1

PR PIRENS 1 Rdg- Be R RIRET M- RPN IRIE S B Sl R
EAR S fjf‘u—‘i’v’ Ve PR S BRGAERGE c R E X S ANy TSN
oo w - faE R fork &> F o AR A select » % = 484 _multi-thread o A gt 24 i

&4t p d B gk ffserver 12 2 “Live RTSPServer it (7% - A2 5% - L B3 o

4.1.1 Multi-Process » Concurrent Servers

4o §l 4.1 #7577 - process-based H iR PR E 5 1 &4 1 {7 4z(master process)F {

Fie 2 F PRIE > PRIFHI TR 2 d F {7 4%(slave process) k { § > ffmpeg 7 ffserver i
LR e AP SRS N FIREE G - BAAAL FETRIP L b

socket 7 & client e g R > § oE L FARE FF B SE 2 F FAKE F 18 H D
¢l v BeEEE Ry fork()Sdek 2 A 1 PIREuEx GFEY T fork sk K

22

& 3 ) -

78



A parent server creates many children; Server
each child server serves only one client.

| Create a socket I
|
Client | Bind the socket I

| Create a socket I I

T . | Listen for a client I
Connection setup

| Connecttoserver == === = = = e e e e e e o o = ——

Repeat
infinitely

Create a child
to server client

* Child server Parent server

Create a
temporary socket

Repeat
as needed Repeat
as needed

| Write bytes I -

= ==~]a| Read bytes when
they arrive

| Process I
Read bytes when |l —===T7 i WD it I
they arrive I
I ¥
[ Destroy the
Destroy the temporary socket
socket

B 4.1 Multi-Process; Concurrent Servers

4.1.1.1 Fork()z.p

fork()id % £_fe & Blocking socket % i * > fork() ¢ teAzst @ &

|
=
She
4
4y
a3
>4
fisu

iﬁ

=

AW FRROT e R XA FHEOUIDGID -~ i ¥k~ ¢ B R
REE S~ 1P ST RIS o 4ok fork S8 Al i 42 ¢ B 31E 2 a3 FAERE
(PID);# e+ Az ¢ @w 0> FApeR|@w-1> 07T G L5 Dd4eofe @ * fork()em#

75 (pseudo code) -
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4.1.1.2 Fork() h €48 # &1

signal(SIGCHLD, SIG_IGN); //zombie child reaper
int socketfd = socket(...);
bind(socketfd, ...);
listen(socketfd, ...);
while(1){
connfd = accept(socketfd, ...);
/*master process*/
if (fork() >0){
[*kE B 2 i7 #4259 connected socketfd - & § T listening socketfd */
close(connfd);
continue; /Ifork ok —still in while-loop }
[*slave process*/
[*8 #3 {7 4240 listening socketfd.» =-%.7F connected socketfd*/
close(socketfd, ...)
[*data processing*/
<TODO : RTSP negotiation and send RTP packet>
[*ex: recvfrom(connfd, buf, sizeof(buf)); */
Py e SR RS d M g > PR 2 L3 749 s0cket */

close(connfd); exit(0); }

4.1.2 Single-Process ( Event-Based ) » Concurrent Servers
4o B 4.2 #7571 > Single-Process 7 A &_3 {7 42 (master process) 7 e BF 3 iE 5 &y

ZPRFFEOL T F1 LG AP R 5 - B {7 42(Single process) o Live 57 RTSPServer if £_/§ >t
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e el R PIREE D SBHE - Em Rz § B sockets 1/0 ¢ 4e T
B 4.2 #157 »listening socket 34 % p client # = 4 7 12 accept()iE = 7

connected socket
PREE SR SR

i ¥ i&78 Non-blocking socket ¢ # fe select() ik i¢ * »select()p <& ¥ LA &
& socket ik it > H|%7p = socket H.F ¢ SV P T F LEAPL LRI WL

g iz polling 1/0 ;2 % CPU F ik -

Each server serves many clients but handles one request at a time,

Clients Server
[

Create a socke

Create a socket l

Bind the socket

Repeat
infinitely
Requests

5y 1" LI Ay
R el d PR Receive a request
when it arrives
]

Process the requesi

Receive response

Responses 1
when it arrives

Send the resull

L

Destroy the sockel

B 4.2(a) Single-Process ( Event-Triggered ) » Concurrent Servers

(30)z2c# R 2 3g % 5 blocking #socket # & Non-blocking socket #73k Z 4™ #75% :

int curFlags = fontlirewSocked, F_GETFL, 0);
if gf_cntllineurSﬂcket, F_SETFL, curFlags| &_MNONBLOCK) < o) 4
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4.1.2.1 Select()z.p

select iz % system call ¥ 12 £ s kernel v 8 & ¢ socketfd » 4 socketfd #t index 7

socket 3 ¥ i*3¢ 4 pF > kernel ¢ » FE3ZAR K d®2 > VU E R R G 280 A B A

P -0y » g2z Tpeb o select edzit 2 2 Single-Process ( Event-Triggered )i #2

B4 2557

[ Socket § Bind f Listen ]

:
[ FD_SET { socketfd ) ]
— Listening while(1) e
L 4 ) I )
Close {...) | [ Select (&read3et) ]
" l T
"—n'.'_'_'_'_-_____DD loop on all fids —

e
i

Yes

| Read fcornfd 3- RTSP

[ Connfd = accept (socketfd) ]

[ Wnte (conndd)-RTF ] [ FD_SET I{cn:umﬂ'd}ll

] 4.2(b) Single-Process with select flowchart

(¢ * select ki & ¥ - (T80 5 1 9 FdeT)

Lér s Efpofdset 2 2 SR 2 A F - B bR EMRFRE 2 2 o

. ‘:_, -~

2. ¥

+ readSet 4 2 freadSet » i # * FZ_ZERO ¥ iphbitarray p % i % 0 -
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3.i¢ * FD_SET 4= #' if* e Listen socketfd 4c » fReadSet <8 & ¢ » % & » 1% B2 15 » Jo

fReadSet thig X =_% readSet -

4.+ v gelect() » i 742 block EE 3| #7 % #y v socketfd 7 & # (d kernel i & ek fEAZ V) »

A R LS

int selectResult = select{fMaxiumSockets, &readSet, NULL, NULL,
gtw_timeToDelay);

Live RTSPServer ¥ 3= 2L 7 £ 4% c9readSet *x 3| select «7% = B S 8c® » & 7 i

2

PR EFTE B nE 2o Tt A e 2licz 3 Sl *writeSet~*exceptSet PR = NULL;

% I 1% $-#ct Live RTSPServer 425" ¥ ¥ 3K %= 7 8 #/(11.5 =) F]4_select #1 block

R e kAR E - P RFERRG 22 @a)s B select 308§ £ 2% o

b AR LA S - F AR AR F LG 2 s Select() i ¢ v 18

g o eyt Timer if ¥ 2 £ AT #em 4§ 3¢ Select() 4 »x; e B LiveS55 » FE -

i# connected socket 3% %7 — & [ B 5 . #ic timeToNextAlarm() » P (& % PR ET

Ml PERETATE Y SR T P HET O PR T hBE s P S R RS

B R o

g

5.8 P|#7 & ¥ eisocketfd § & #F 5 {7 %ifr%gﬁtselect loop » #+: > F]select v & E 7 &

ki ensocketfd #icp o F)pt & Ed FZ_ISSET E £ & 2478 w8 socketfd 3 & # -

6. i¢ * i B fe & FZ_ISSET % # % &_readSet ¢ 7% {# connected socketfd 3 * & » i&
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# 57 kernel #7% 47 readSet 7 FBF g 4 o 4 ;I.ﬁ—s'd 3+ & 12 NIC(Network
InterfaceCard » 52 4 & +) -

7.% % = TCP3WHS £ > % RTSP srconnected socket 5 » 2 7 if ¥ 12 & * BSD socket API
e recv() k 4z ¥ F] Server socket + 57 TCP/RTSP 317 ;% RTSP connected socket 1z ¥

RTSP PLAY f 4 {5 » Server if ¢ := > UDPsocket r it 5 RTP ¢ @iz * o

4.1.2.2 Select() & %45 # &1

int socketfd = socket(...);

bind(socketfd, ...);

int curFlags = fentl(listen_fd, F .GETFLz;0);4/(make Socket Non-Blocking )
fcntl(newSocket, F_SETFL, curFlags|O_NONBLOCK);

listen(socketfd, ...);

fd_set fReadSet;

FD_ZERO(&fReadSet);

FD_SET(socketfd, & fReadSet);

int max_fd =socketfd,;

while(1) {

fd_set readSet=fReadSet;
[*¥ & % read (0 2 > F*writefds - *exceptfds ;‘Ka{ = NULL*/

int selectResult = select(max_fd + 1, &readfds, NULL, NULL,

&tv_timeToDelay);
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/*Do loop on all fds to look for RTSP connected socket or accept a new connection request.*/
for (inti =0; i <= max_fd; i++) {
if (FD_ISSET(i, &readSet)==1)
{
if (i = =socketfd) //new connection
{ connfd = accept(socketfd...);
FD_SET(connfd,&fReadSet);
if (connfd > max_fd)
max_fd = connfd; }
else //IRTSP connected socket
{ [*data processing*/
I*ex: recvfrom(connfd, buf, sizeof(buf)); */
<TODO : RTSP negotiation and creates UDP socket for RTP > }
Mlend if FD_ISSET
}Hlend loop on all fds
//For each UDP socket
<TODO : send RTP packet by calling BSD socket API sendto() >

/I end while-loop

413 %18 % il v dR 4.1.3.1 Socket API sie £ Bt R

| 3 8L i
et AW E > | 2 AE(throughput) | B s FRe
(Blocking) WA AN | PR & fork s *
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PR = 5 R
(Non-Blocking)

AR T Fl 5
SR E FapER o | i ¥ $peselecti?
FEREF R ARG | AR
R G orF s mplagin |

#3935 1/0 ¢ = 5zCPU
L

B JRE 4B

2ol A st
(WSAAsyncSelect)

RF AT AR

w2+~ Winsock 12
#

221 BSD socket# 4p %

#. 4.1 Socket APl 1% % #2551t i

4.1.3.2 fork £ select & 45+ &
%R i Fl s i 2
fork BIAREFESTEL R 1. TPC.F* %2 (IPC » InterProcess

Communication) *“ 4rzi (7 42 FF chze (B 4
+ % 1 % gemaphores i * o

2. IPC Tt fird s 3T 5 ¥ig - K
PR A FRE R

2. 3 4e (ARRE P 3 (e % AL &
L e

3. F AR e B v T B 42 (zombie
children)

select

1. ¥ - A28 SR A

2. 425 R

RAEECAE S el

WMuiP%Ma%*&ﬁ

—%}g:‘

_7\'

A2V BRI HE AR R A7 e R v fork X

s FEL

%4.2 fork¥selects 7' & %
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414 8 R PIRE S 1 B3

& select - {74203 500 o @ R RIRE AT L (fd_set 47 4 Pk iR ) K g
% 1 socketfd en % 32525 > @ #5FF B socket ¥ &kt E s R 5 26 Bytes 0 &
IKBezelptlifc & T kv e 9w L B Client g s 473 ;7 * fork()» 2 41— B+
742 % g2~ B Client i &) 4= ehze g4 2 © 1KB 1 » & ® fork():® 7 context

switch & overhead -

Fpt o k2 AR A A desktop PC F B B R PPR B AR ¥ L iE # select & &_fork g0
FRE 3358 > ededk 4 g 218 & = B impliR BAZ ;N A5 48 A gt ~ 5% % SL(Embedded
system)_} 4- DVR(digital video recorder) ~ Home.surveillance ( & 3% > ) .5 /& *
BIIFFEE s E T RS REE & select()F kB B iE 0 ey 4B

peiy B R RIRE Y K ¥ § & I select e F] o

Raoselectenig * 4 3 - B FAMTAFENF S hpFiz(s %&L{i}’?— 223

B h:9 8+ B socket cryfe wpF) > BHIREF ¥ 4 Flam Bk & 0T

i
e
it
\m

P 7l

o RERRE R E o
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42 RTSP # £ 2 @ﬁ?] R PR

g 21 F & (@ AE 2 iR A) P A e By 25 RTSP A% & & IP fe gt

FrF i E G PR R B AR RS S TCP 72 kg

20 e Bl 4.3 T 2 o

Sek Socket

Eind Set Socket
TCP connection
—* Listen 4 Cormect
Init a TCF cormection
¥ L

{ Listening Socket)

............................ » BETSP request i

_ Send URL and RTSP request-
[Hep 4011313878554

vk Test)

BEE

Create Mewr
Corrected socket

.

Send RTP paclet

TN TR PN PR ER TY P )
T e Ty T T

Close ] (Server inner)

B 4.3 RTSP Parser chart

@ RTSP Parser en 4 & ih4e™ iz 77 s 4ov & 2.1.1 & & (Socket)#% I| = socketfd

R2NE

6%

513]- B Tsockety eh s #1 > @ recvfrom()& ficp £ F & %18 socket(socketfd)
@ 7] Tsockety 3 #t B X EE GG e BRI e+ P kemnel § 3 47

51371 ® Tsockety FH FHY » & ifc{recvfrom()z’v’ﬂ?ﬁ— B3 #icerizs * o
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recvfrom() % = i 51§ buffer f & - & 4p 1% - recvfrom() § 3= socekt #73&1c ¥| ehF

#L4g Bl - > ) buffer #rdp e nt -

bytesRead = recvfromisocket, [ char®)buffer| buffersize, o,
(struct sockaddFréfromaddress,
&addressSize);

Streaming Program

|

recyfrom()

Buffer points to the address
of Soclket data 3

=i

2T %1 & % Call by addres

=
=
]

?—‘fmﬁ & ¥4 @ 7| unsigned char

3

fBuffer[10000] 2. # -

int bytesRead = readSocketenvir(), fClientSocket, unsigned char* ptr = fBuffer;
ptr, bytesLeft, durmmy); : =ar Bl

2T kAP kS R Aol B R Y S 0BG K PRTSP 30 4 214 T & i RTSP
WL L b~ B4ed socket #ycm % 7| fBuffer ¥leh 3 3 8 if § £ TOPTIONS ;>

#2538 pL pF Y € »f 7 parseRequestString() & i k @ 2. o

~ Real Time streaming Protocol
FLsp: /140,113, 13, 97 18554 /mpeglor2audiovideoTest RTSPAL. 0NN

= OFTIOMS
marhof! OPTIONS

URL: rtsp: /A40.115.13.97:8554 /mpeglor2audiovidecTest

CSeq: 1vwrhn
User-agent: wLC Media Player (LIVE.COM Streaming Media w2004.11.113%r%n
S
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K DL BRSO Ul
R TRPClizntiession o0gssl: //513 4 unsigned char® pir = fBuffer;
teclptmeamtets B ooesz: |f( parseRequestdStnng[(char*f)fBu;fen totalBytes,
00653: cakame, sizeaf crdiame
Jer y
006E4: urlPreSuf‘fncJ sizeof urlPresuffix,
ﬁ%eiagﬁ% W O0&5E: urlsuffix, sizeof urlSuffix,
00656: seq, sizeof cseq)) {
Lo Elnnnd NNEE-

Point to RTSP source

] parsetangeHeader 01552: Boolean
[E] parselcaleHeader n1EE3: RTSPServer:RTSPClientSession Data parsing'
R . oiseo: o parseRequestString chsr const* reqstr, '

B handleCnd_PLAY 0L591: unsigned reqStrSize, 1.CmdName

Bl handleCimd_PATISE 01592 : char* resultCmdMame, )
Bpppmtas | 00 o e nastie, | 2 URLPreSuffix
""" "€ B i oL5se, o resulRLSa e | 3 URLSUffix
cu— | oo s | oo
Uﬁi{’yﬂ}f&&ﬁﬂ?ﬁ?&i 01E99: unsigned resuItCF:egMaxSize) i '

T ki for-loop % f2: CmdName ¢ 4 » ¥ 7 L 133 1 ke RTSP % £ ¢
* — @ dp "L 7] resultCmdName % i3 *c 2 » & & parseRequestString() & dcde B K » %

CmdName % #ci5 2c 2

* 0lEld:
frspserver‘cpp 01615: é.reqStrSize=socektﬁﬁ§§§.ﬂﬂuﬁerﬂﬁjﬁ»’]\
0l61l6:
*[El handleCrmd_DESCRIBE | el o
[E] parse TransportHesder olsle: S/OPTIONS Hspi// 140.113.13.8?:855&’ rmpeglorzAudioVideoTest
= BTaPServer 01619: //for-loop FAAFREEEresultCmdNamefs % ,[space]ASCIL  hex=20
o B TEPClientSeston n1ez0: for (i =0; i« resultCmdNameMaxSize- 1 &2 i < reqStrSize; ++i) {
hendleCmd_SETUR 01621: char ¢ = reqStrfi];
handleCrmd_withinSessinn O1E22: B
- Rhmﬁ%{eCﬁﬁnd_TEARDOWN olszz: A/EBIERERE TARE BiREresultCrdNam e3BEE
parseRangeHeader 0l624:
[E] parsScaleHeader 01EZE: iflc==""]] c=="\){
i RTSFerver OlEZE: parseSucceeded = True;
i RTSPC]J.emSemn OlEZ7: break;
m%gm II;IP:%EE 01628: T end iF
[E] parse AuthorizationHead er et - .
= BTSPServer 01630: /B EERIFTER resultCmdNameFRiSHA RS T
‘4z RTSPClisntSession 01631z resultCmdMameli] = o
0163z | bolend for
Bl 0lezz:| resultCmdMameli] = "0
UserAum.enﬁ.caﬁnnDataha.se 01634: S = I
Uﬁer&}lﬁgnﬁc_aﬁqnﬁ@ahw 01625:  if {I parseSucceeded) return False;

T B s el 4 gL E for-loop P e if 2[%75% > A1 ¥ 3 B reqStr[i] buffer 0 % eh
HRT o FACE- BRI RTSP indte F Ap 7 > M T o cdRTSPUAL Z 6] F =~
C#ifi{g#a Tolﬂ‘TPJ‘TTJ‘lrl‘ﬂ‘":lo‘ﬂ‘TNJ‘TSJiiifﬁﬁ‘ﬁiif‘

resultCmdName g $E 7] @ o
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< Real Time streaming Protocol
P OPTIONS risp://140.113.13,97:855% /mpeglor2zaudiovidenTest RTSPSL. OhWriyn

CSeq: 1hrn
User-agent: vLC Media Player (LIVE.COM Streaming Media w2004.11.1170%r%n
ANl

Ral

BT RAEF | ¢4 @iE kT OPTIONS ;3 4 46 - B % 6 3 <(ASCII

. o —
'_Z‘,‘;g;’f.m’

FT

L ed @20 ) 4o Bl 44 o @ if HETN Y R R F R cBT I e

Tgrdie® TA2 RTSP &4 L4, one B> iz+ %5 resultCmdName R

2

=0 FEE B ¥ 527 cmdName= TOPTIONS ; i1 2 £ o

w Real Time Streaming Protocol

= QPTIONS rtsp://140.113,13,97:855% Mpeglor2audiovideoTest RTSP/L. O\rN
Method: CPTIONS
URL: rtsp://140.113.13.97:8554 /mpeglor2AudiovideoTest
Cseq: 1hryn
User-agent: VLC Media Player (LIVE.COM Streaming Media w2004.11.117%rn
RYAYi

% FOPTIONS 5 12 en
SPACE z v F =~
....... (ASCIT + = s&41

0000 00 04 23 B7 &0 52 00 02 44 63 Tz 42 05 00 47 FoR "
0010 00 bb 1f c4 40 00 80 06 a6 de & 71 0d 57 B¢ . B 20 )
0020 Od &1 05 fa 21 6a 70 5a 69 1b 15 &2 ca Ff 50 18— __ m .

0030 fF f d8 97 00 00 TN CIESAEEREE 20
0040 73 70 31 2F 2F 31 34 30 2e 3L 31 33 2e 31 33 28 sp://140 .113.13.
0050 30 37 34 38 35 35 34 2F 6d 70 65 67 31 6F 72 32  O7:8554/ mpeglor
0060 41 75 64 60 &F 56 GO 64 65 GF 54 &5 73 74 20 52 Audiovid eoTest R

B 4.4 R%MBRT&Nmmmwwnmm
B fsfas ks £ cmdName £ 1 # stromp() ke yEas & i o~ vR— B3 4 ¥R R
7 Sndc > 1 VLC player % blevgs > %5 £ A € £ TOPTIONS; -> FDESCRIBE 4

> FSETUP ;, -> FTEARDOWN ; -> FPLAY ; -> FPAUSE,

€f . ¥
|f(.pameRequeﬂStnnchhar fBuffer, totalBytes, it tetromolmere D =57 1
erndilame, sizeof cndbame, handieCmd_OFTIONS (cseq); )
- ) 1 else if (stformplcrmdMame, "DESCRIBE") 5= o) {
L|I'|PrBSL||"f|x, 5|ZE!U]C Lll'“erSLI]cfl)f:J handleCmd_DESCRIBE(cseq, urlSuffix, (chir const*)fBuffer);
g g . 1 else if (stformplcrmdMame, "SETUP") == o) {
L|r|SLIf'f|x, 5|2E50f Ur|SL|ﬁ|XJ handleCrmd_SETUP(cseq, urlPreSuffix, urlS§ffix, (char const*ifBuffer);
. 1 else if (stformplcrmdMame, "TEARDOWN") E= 0
tsa, sizeof cseq)) { || st|emp(cmdhame, "FLAY") == o
|| stfcrmnplorndMame, "PAUSE") == o) {
handleCrnd_withinSession{crmdMamme, urlPrésuffiz, urdSuffiz, cseq,
(char const®ifRuffer):

1 else {
handleCrmd_notZupported{cseq);

}rendelse 7
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4.3 RTSP i&2 » RTP #3i% 2 4

§PIRET R fRT A RE Y S et E e RTSP £ 4 & Rk 0 BT KA A
‘= TDESCRIBE ;~TSETUP; th+ 3 = it 3)if TPLAY ; st > TDESCRIBE ;5 3 {7
¢ v G 2.4.2.2 (RTSP DESCRIBE)# & ¥ #hifif » s gt 2 £ i « &7 % FSETUP,
SR AT i G 2.4.2.3 % (RTSP SETUP) ¥ it i > wc st £ i 53¢ Live555
> RFC2326 ¢4 . 1v~ 1 ff 1 chff i 12 » RFC2326 ~ i ¢ 7 RTSP State Machine ;i

i 4o §] 4.5 w07

TEARDOWI PATISE

RECORD ;’:Recordi ng’ @ PLAY

SETUP SETUP

] 4.5 RTSP State Machine
A # 3 P 4 (2006/12) o Live555 & 4 % 42 B 4.5 ¢ 5 FRECORD ; % £ » & B
PR E s AT o 5 E v ddz k Livebb5 P w43t RFC2326 RTSP v f 4™ £ 4.3 #71
7% o (3L.RECORD # ii &% # =47 = ¢ i fc Pl enf R B » 2 i 540487 )
%8 3] PR T w o TSETUP ) RTSPR £ OK2U & 2. 18 » % & =8 i ¥ 11 5 ¥

TPLAY ; % 4 & f @Ry B 4o @ ERTPEF S > JLIRA anfe 58 AR A P 2 2w 5 3.1
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% & (RTSP PLAY & £ -handleCmd_PLAY()#& i » %% = Bl4.6%17 » SR v b Stk

925 4t e - ﬁﬁz‘?\‘iﬁ" BERTSP FPLAY 2 2 OKy 2 1 | B 4o i 8 cRTPH 3 3F & enid

Sehylzrinpe.-gt.-gl.--------Standards- Track-----------:-------- [Page 29])-
RPC- 2326--------------Real - Time-Streaming- Frotocel------------April- 1998
: LiveS55 support method
methed  =»rooerveeodirection oo gbject - - requirements
DESCRIEE: C->S- P,S
ANNOUMCE: » -+ -+ +{--C-»8,:S-3C:++-+--P, S =+ -+ - optionals
- GET_PARAMETER: : {- :C-25, 5-2C: -+« P, 2v::+ - gptionals
COPTIONS: ccrevrodsafun® s Gunllrennnss p=5-........
tesssssstsrsatisann e -3C: optlonal)e
-PAUSE---------- I B o o R R recomnmendeds
" Plul"f ........... a8 E_}S ............ s P:S ....... TPQU |. !ed_
a RECQRD ......... &8 C_}R ............ & P,S ........ 1::'[-'1:- 113':“3 l_
» "BEDIRECT=» 220 e qaaB-nlerrrrarannrss PS>+ optionals
SETUP ..C_}S ............. S
- SET_FARAMETER: - {- -C-%5, - 5-5C-»=-=---P, 5 -+ - - gptionals
TEARDOWN- - - - - (o TR TEREES J-EPPEe
Table: 2:- Overview: of - RTZP- methodz,- thelr-direction,- and- vhat+
------ objects (P:- prezentation,-S:- 2tream)  they operate: ons
~ | EIS =
% 4.3 Implemented RTSP.method of Live555
Mo, . ‘Tnne ‘Snume Destination ‘Jmtuculhnm

[N e IR LU 1 A I N N VN I N B T JE LV P N N
88 14.672863 140.115.15.97 140,113,
89 14.681223 140.115.15.87 140,113,
90 14.6584104 140.115.15.97 140,113,
91 14.685751 140 113.13.87 140 113.

RTSF ETUF TL p. I 2 I N N P N P e N I'ITPI:‘gJ.UI SZALUTIN TUE
RTSP Reply: RTSP/L.0 200 oK
RTSP SETUP rtsp://140.113,13.97:85% /mpeglor2audiovide
RTSP Reply: RTSP/L.0 200 oK
RTSP PLAY resp: II140 113 13 5718554 /mpeglor 2audi ovidec

93 14.686874 140 113.13.97 140 113.13.87 MPEG il MPEG 1 message
94 14.687027 140.113.153.97  140.113.13.87 MPEG-1 MPEG-1 message
95 14.6587063 140.113.15.97  140.113.13.87 MPEG-1 MPEG-1 message
96 14.6587160 140.113.15.97  140.113.13.87 MPEG-1 MPEG-1 message

57 14.687196 140.113.13.97  140.113.13.87 MPEG-1 MPEG-1 message
OR 14 AR7ITA 1AM 113 1% 67 140 112 13 ]T MOCE—1 WMDCE-1 massans

b Frame 52 (338 hytes on wire, 338 hytes captureds
p Ethernet II, src: 00:04:23:b7:e9:52, Dst: 00:02:44:63:fe:de
p Internet Protocol, Src Addr: 140,113.13.97 (140,113.13.97), Dst Addr: 140.113.13.87 (140.113.13.87)
b Transmission Control Protocol, src Port: 8554 (B8554), Dst Port: 2554 (25540, seq: 1101, Ack: 912, Len: 284
= Real Time Streaming Protocol
b RTSR/1.0 200 OKNFy0
Cseq: 5y
Date: Tue, Aug 2% 2006 15:26:09 GMTYryn
Range: npt=0.000-%r\n
posession: 1y
RTP-Info: url=rtsp://140,113.13.97:8554 /mpeglor2audiovideaTest/trackl; seq=50878; rtptime=384912574, url=rt
RN

B 4.6 TPLAY ; - Send RTP packet
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4.4 %

g’}”b

PR FLfER 2 AR B

#4112 PR ¢h RTSP PLAY

ST EFERTP e A% = F .
TEE { Fwddkar 23 T e = B

1. IRz hom BT Jhh % ?

2. BRI AC® jE4T L AR

MPEG4V|de0F|IeServerMedlaSubsessmn cpp W e xr}

LR RAIA

EESLI BT kPR

o Tae & 003 @3 il

PHEZ BiE, & RS

g sl Emp o

Calls +-{

MPEF4VideoFilederverMediaSubsession MPEGA Vid eoFileServerMed isfuhsessinn |

FileZerverMediadubssssion FileServertediadubsssion |

[E] zt’Dap

4
| B OnDermandServertediaSubsession OnDemand ServerMedisSubsessinn |

] J.
[E] HachTable create ServerMedisSubssdon ServerMediaSubeesmion) | Byvmemepy]

Medium.MediumI

EasisHashTahle.BaﬁnHashTahle |

FramedSource™ MPEG4VideoFileServerMediaSubsession
s createMewStreamSource(unsianed / *clientSessionld®/ , unsioneds esl

*A

estBitrate = 500; // képs, astimate

A= £/ Create the video source:
ByteStreamFileSource™ fileSource
= ByteStreamFileSource::createNew(envir(), fFileName);
if (fileSource == NULL) return NULL;

fFilesize = fileSource- =hleSizel);

A-2 2/ Create a framer for the Video Elementary Stream:
return MPEG4VideaStreamFramer: createfew(envir(), fileSo

¥

RTPSink* MPEG4ViIdeoFileServerMediaSubsession
::CFEHIENEWRTPSIHIHGMUDSUCL'* rtpGroupsock,
unsigned char rtpPayloadTypelfDynamic,
FramedSource™® /*inputSource™®/) {
return MPEG4ESVideoRTPSink: :createNew(envir(), rtpGroup
rtpPayloadType IfDynamic);

*B

(o)

A RS E R
FILE* fid = DpenInputFileienv, fileName};
if (fid == WULL) return NULL;

ByteStreamFileSource® newSource
= new BytestreamFileSource(eny, fid, preferredFr
newsource- =fFileSize = GetFileSize(fileName, fid);
/i ByteStrearnFileSource: createMew BB {9
return newZource;
} 7 end createMaw 7
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1*A~*B Snfice »v oo = Fhit @ o gt WIE B34 % ohE Bt
2FA~GSY 3.2.2 F & o F = B ik kR (createNewStreamSource() )

3*B~3%% 323 % & Fijuizhie s (createNewRTPSink())

4.Live555 B av & L 354 fAB SRt o gt 02 MPEGAES 3 B o

441 B2 # 4%

LG 322(MEAE I HBAEER F)FE 0 A parg Al
ByteStreamFileSource.createNew() g2 ## +*"fopen() & # » 4o Bl 4.7(a)*77+ » P Hi 37 F
#ce nefp ko 3 ¢ ByteStreamFileSource.cpp £ doGetNextFrame() ¢ 2 3 P~ fFid 4 % 45

edq e coph R k> & = P L record(1Byte). £ % 3 B~ TfMaxSize, = -

00074:
ByteStreamFileSaource.cpp * tepetipay
| o0a76: woid ByteStreamFiIeSuurce::dOGetNextFramE() i
ged if (defined _WIN32Z_ ) I deﬁmd(_WINE;l 00077

i-ee2 include =0 he oo078: if (feaf(fFid) | | ferrar(fFid)) {
é"ﬁ?ﬁdﬁﬁlﬁe <fentlhe o0o7a: handleClosurelthis);

e : t f
% include "BytsiteamFileSouce 1" e

st mnclude "InpnFile hh"
g2 include "GroupsockHelper hh"

SteamFileSource

onnaz:  FF Try to read as many bytes as will fit in the buffer provided
ooozz: A (or "fPreferredFrameSize” if less)
ooos4:  if (fPreferredFrameSize = 0 && fPreferredFramesSize < fMaxSize) {

%Ir;-?etss}tlr:?umf'ﬂgsgme 0008E: fMaxSize = fPreferredFrameSize;
~Brrel treamFilefoume oooge - : .
dotetNextFrame [ ooos7:| fFramesSize = fread(fTo, 1, fMaxSize, fRid);

F]5 Lived55 * 1 fx FaEiEF kA g b Pa Wk ook - LAtk LA G
ST oo vt el AP 4 {7 ByteStreamFileSource # 1+ pF 0 F] % ByteStreamFileSource

+ 7 %) %7 FramedFileSource < # %) zx A2 3¢ #-¢ 3% T_fFid=fid-4-zx p 741 * Live555
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i kB A AN B bRk Y G T A @ fTod gy w emie AR sk

B FAL e g e pk (R FF P ¥ 02 43 Live DeviceSource.cpp) ©

S8 Try to read as many bytes as will fit in the buffer provided

A (or "fPreferredFrameSize” if less)

if (fPreferredFrameXize = 0 && fPreferredFrameXize = fMaxSize) {
fMaxSize = fPreferredFramesize;

T

fFramesize = fread|fTo| 1, fMaxsize, fFid];

Return "fid ,
Memory |
M | program)
dccess bul ler "|.fEIFIE'ﬂ
2. fread
(buffer) o~
Ps. WG 2 LU A h
EAMRA FLETRER 1. fid = fopenifileName, "rb");

2.fFrameSize = freadifTo, 1,
fMaxSize, fFid);

] 4.7(a) fopen/fread

FBTRENRDEAF IR - B ISR R EF P RATHER

Sz chen A Bt 1) MPEG-4ES #6585 60 344 T W 47(b) 0 A B 5

fE4T5p 755 Live (hfes 8 -
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Caills +-:

MPEGdVﬁienSt‘eammeer.createNew |
|

&
| E) MPEG T ideoftreanFramer MPEG4V ideoftieamPramer |
I

T T
MPEG4VﬁieoStreamPamr.MPEGWﬂenSh‘eumr| MPEG“FﬁienSh‘eamFramr.MPEG%ienStreammerl
|

i i
MPEGVideoStreamPamer.MPEGVidenStremPamer| FramedFilter.FrsmedFﬂter' @getthmufda}.ri

Stream.Pamer.Sh‘eamPamer' FIamedSDurce.meedSDurce'

| Bl MedisSouree MedisSoure |

Medium. Medinm

Bl 4.7(b) MPEGA4VideoStreamFramer function-call

442 =11 MPEG4 & A infiifonAizd 4 &8

(MPEGA4VideoStreamFramer)

4o+ B 4.7(b)#77+ » MPEG4VideoStreamFramer 7= = ch1 it ] 4.3 MPEG4 ¥ i
¢ crheader 2 2 frame T34 A 4 d koo U 2 VOPGRP 3L 4421 % &) %15 VOP
Z_MPEG-4 ® 3 foenfh A 8 i+ o

MPEG4VideoStreamParser =74 i¢ 2 73 MPEG4 video ES =7 Visual Object Sequence
(VS) Header + Visual Object (VO) Header + Video Object Layer (VOL) Header ~ Group of
VOP (GOV) Header 14 2 VOP frame =it # > MPEG4 ALK = B Jk & Fr 12 ezl P! 2 2%

beT 4421 % & rit o
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4421 MPEG4 &

BRALARGEHTE - R G L RigaE 0 & MPEGAR#-F 6 £ 7 2]+ {
) i L REE o AL R (Object) » Tt n A~ H - 3Rk FH & UL G 7|
(video sequence) ¢ At 4 B] = i 47 i+ 5 2 (Object-based) 4R34~ 2 A 7] (Visual
Object Sequence) -

MPEG4¥® — 1% c3-F (scene) & 35— BH# Ffo— B& 5 Bem B4 %@ adhp
Pt (FRIE2 W 0 2 A B E R LGP (sampled) BJIT o <3R4 2 ARE G- B
FLPE R IR TP & - BEFR i‘ﬁf‘u?ﬁtf?é - BAL 4~ £ B (video
objectplane » VOP) » it drii— B A= 2908 i{ & - BVOP > MPEGA¥-F p = - B4
e T;K Ak - % 7 eVOP Kk £ 71 2o
4.4.2.2 MPEG-4 start codes

MPEG4 Structure and Syntax 4= ] 4.8 #777:

Visual Object Sequence (VS) V51 II VE2... VSN
. VO2 .. VO
Yisual Ohbject(VO) -

WB OL2.. . VOLIN

Video Ohject Layer(VOL) |'VCIL1|

01.?’2 V(I
Group Of VOFP (GOY) - i; A GQ
Video Ohbject Flane(VOP) ;l i | lv_'a ‘rlﬂ - -

YOPL..VOPk VOPE+L...VOPN VOFPL..VOPRM)

—

Layer 1 Layer2

&l 4.8 MPEG4 video bitstream logical structure
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1AL 4 2 B 7] (Visual Object Sequence » VS) : v ¥ - B = 7 MPEG-4 3-8 » ¢ 7 #7
4 e ik o
2 AR o 12

(Visual Object > VO) : 4R34~ i+

¢BLIHRY hE B 2D HEH

B2k B 28 AF R > » AT B U B TR

344~ 2 & (Video Object Layer » VOL) : $F- 8 7|l 4~ i+ B(VOP) ¢ 430 3+ i+ [
# 2 (GOV)# i+ 34 7 R (scalable coding) i 4 - B ch i F] Ik e i ié;ﬁi%]:« g o
4483 4 12 B 2 (Group of Video Object Planes - f§ #GOV) : &_— #4314~ i* §(VOP)

R L o AL 2T g %zgf]k«frda—a‘ MPEG#% & 72 c1fg] * # (group of pictures » GOP )

PETD TR B AR AT

<Ly (bitstream) #ZARER 4 i+ B ik B b s i B o
5431 4~ 2 @] (Video Object Planes »VOR)=1#e4.4.2. 1. » VOP headerts id %4 —

i@ ¢ MB (Marco Block) #7 % = eframe e

MPEG-4 Video stream € #% i1 & 3% 4R 30 3-8 45 it > 424245 (start codes) B &4+

PRGBS E(GFSS T & 44) TP BB AR R - KRR T A A g

FEernpr a7 i 28 & PRl R AR & Ak 0 T RARAB 35 N E B AT 0
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name start code value
(hexadecimal)
wvideo_ object start_code 00 through 1F
wvideo_object layer start code 20 through 2F
reserved 20 through AF
wvisual_object_seguence_start_code B0
wvisual_object_seguence_end_code B1
user data_ start code B2
group_of_wvop_start_code B3
video session_error_code B4
wvisuzal_object_start_code B5
wop_start_code B6
reserved B7-B9
fba_object start_code BA
fba_object_plans_start_code BB
meash_object_start_code BC
mesh_object plane_start _code B
still_texture_object_start _code BE
texture_spatial_layer_start_code BF
texture_snr_layer_start_code 0
texture_tile_start_code 1
texture_shape_layer_ start_code c2
stuffing_start_code cC3
reserved CAa-CE
Systerm start codes (see note) 6 through FF
NOTE System start codes are defined in ISO/MAEC 14496-1:199%

% 4.4 MPEG-4 start codes
4.4.2.3 MPEG4 video stream parsing roW
£ 33 MPEGA4 8> ® e I/P/B fran";ne3 s{:s@,;{y' Ky RAFAPTED (F- B g
% 7528 01 MPEG4 A 4575 (4- % 4.3 ‘1"1’) cxw % .u‘ # MPEG4 % #17% 1 Visual Object
Sequence (VS) Header ~ Visual Object (VO) Header ~ Video Object Layer (VOL) Header ~
Group of VOP (GOV) Header 12 2 VOP(frame) & & F 3 A 38k » 35 3 S0 Bl 2

MPEG4VideoStreamParser.parse() » parse() s s v -3 4o #r3 :

Calls

1 &) MPEG 4V deoS treamParser parseCroupOfVideoObjeetPlane | &
- B MPEG4VdeoStreamParser parse VideoObjectLayer] b
{ B MPEG4VideoStreamParser parse H- B MPEG4V sdeoSteamParser parseVideoObjectPlane | ©
d L EIMPEG4VideoStreamParser parse VisualObject|
e P EIMPEGYdeoSteamParser parseVisualObjectSequence |
o ) MPEG4VideoS treamParser parse VisualObjectSequenceEnd Code |
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M= Femdv g F k3R o B bitstream(4eT B 4.9(@)7 £ 7 S F R &
MPEGH4 configuration information( e g 3 31) » #p? 4o ©
e.parseVisualObjectSequence():

f 7 f%+7VisualObjectSequence > ~ fiﬁiﬁ’iﬁ 2IMHMPEG-434-F » ¢ 7973 F 2 hlke

=2

=

1k
=

d.parseVisualObject():

b.parseVideoObjectLayer ():
i f2+47 VideoObjectLayer » » s Ef#4rH — BAL M~ 2 & chie g T o
P 3

% = #f £ Elementary stream data(& # /ix F ) > @ 1+ Blparse()#=f v ca ~ ¢k #icif A
Elementary stream#4z 42 ke~ © (entry points) » 3L 4o
a. parseGroupOfVideoObjectPlane():
g 7 f#47GroupOfVideoObjectPlane -
c. parseVideoObjectPlane():
i 7 f#17 VideoObjectPlane » % VOP header ¢ rif ¢ #_frame gt -
TGRS fRAT IR o N F 5% Liveb55:nMPEGA4VideoStreamFramer.cpp

f ot iR 454250 3 & %4 ISO/IEC 14496-2:2001(E) < i (Page 32)#£ % @ +[8] «

101



(MPEG4VideoStreamFramer/MPEG4VideoStreamParser fi#47 /A7)
1B 4038 » MPEG4 i~k » 7 L4417 parseVisualObjectSequence() » » ;i%—&d T #
4.9(a) = m4v bitstream # 5 ) B] 4.9(b)#r =_%& ¢ visual bitstream 7 VS start-code > VS =

£_visual bitstream #4=4~#5 T000001 B0 -

P13 2 3 |4 5 & F 8 3 2 b £ d = f
OO0O0000Oh: 0O OO0 01 EO FS 00 00 01 BES 0O 00 OO0 01 00 00 OO0

ooooo010h: 01 20 OS5 C4 9D CO OO0 43 a9 CO O 50 o0 EO D4 97
aoooo0z0h: 53 OC 1F 4C Z2C 10 78 71 OF OO0 OO0 01 EBEZ 65 6D 34
o0o00030h: Va6 Z20 34 ZE 33 ZE 3 ZE 35 00 C9 FF OO0 OO oo oO1
oooooo0490h: Ee 11 SA VW& OD EO SE AC 7A BO 9% Aa FD 27 9E 6D
aoooo050h: 45 S0 A9 AC” FF V4 V& C9 VB 45 C9 FE 20 24 1F FC
ooooo0se0h: 185 &6C 24 14 DF &7 04 04 AD E4 DE 51 ED 1C 36 CS5
aoooo07Y0h: SC 949 54 VE 21 SF 13 S92 4C B3I E4 AX O7V DA FE VF
oooo0o0sS0kh: 6B CC V3 44 Al ZD 58 06 32 06 04 3E AZ 50 24 95
oooo0o020h: A6 DS DE 36 DE VD FF 52 AZ EZ FA 3E DS 99 DO &0
oooo000=s0hkh: 14 392 95 3D OO0 FO 3C 3C 44 s 15 6D DC 52 AD 94
ooooo0khOokh: FO O3 C1 10 71 De 3C C7 93 26 4C 3F DO O3S OC 39
ooooodc0Okh: C1 DF CE OE S4 DO FA 30 06 DE 49 78 A0 EO 2C 3C
aoooo0d0k: OD C6e 59 44 OC 04 De DS DF 24 E1 AC ES5 OF 57 53
oooo00=e0h: FEB 73 C5 FF ZE 12 87 4D 7D 24 JF S92 65 EL D3 C5
oooOo00f0h: 41 F3 41 F2 62 E1 Fe 37 52 EBS C8 S0 03 39 EA 50

LT T T T T T O T L CH TR PR PR PRI PR

Bl 4.9(a) = m4v bitstream example

#define YISUAL_OBJECT_SEQUENCE_START_CODE 0:x000001ED
#define YISUAL_OBJECT_SEQUENCE_END_CODE 0:x000001EL

#define GROUP_YOP_START_CODE Ox000001E3
#define ¥ISUAL_OBJECT_START_CODE 0x000001EE
#define YOP_START_CODE 0x000001EBE

] 4.9(b) Live555 visual bitstream start-code
2.7 %L VSstart code 2. 6 «h&_1 Byte "profile_and_level_indication" FF5, -
3.4 k& 5 5] VO start code F00 0001 B5, i4:& » parseVisualObject () -
4. parseVisualObject () 4= 7 - ==~ % T09, 4= %k » sz is_visual_object_identifier
e > 220 g 0 AP g 45 3 visual_object_verid(4 bit) 2 2 visual_object_priority(3

bit) » 4=~ % 4.5 -
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visual_object_verid

Meaning

visual_object_priority: This is a 3-bit code which specifies the priority of the visual object. It takes values
between 1 and 7, with 1 representing the highest priority and 7, the lowest priority. The value of zero is reserved.

0000 reserved

0001 abject type listed in Table 9-1
0010 abject type listed in Table V2 - 39
0011 - 1111 reserved

# 4.5 Meaning of visual_object_verid

5. &7 k&4~ gwisual object type(ARLF 4~ i+ FE%F)

code visual object type
0000 reserved

0001 video ID

0010 still textura D
0011 meash 1D

0100 FBA ID

0101 30 mesh ID

01101 reserved

1111 reserved

@m B a Liveb55 © & #"Video ID" > » ﬁffu%’\code:OOOl v he b R 4.6 7o o
6.3 7 % ¥_4 = =~ % video_object_start_code > 10~13 Bytes : T00000120, - Frinz
fs & » parseVideoObjectLayer() -
7.i& » parseVideoObjectLayer()— R 42 Jf 7 "video_object_layer_start_code" -
4 ﬁfu—fﬂ\av 14~17 Bytes: 00000120, > VS+VO+VOL & # % fie & F 31 (Configuration

Information) » ¥_¥ & = Decoder 3t 4 > F]4* RFC 3016 R B /ich— B 4o& s e i

BTG

F_&

KEd

#. 4.6 visual object type

o
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8.7 I video_object_layer_start_code z {s » 3= &7 kehiz e " FAz Kk o B A

1¢

GOV # ¥_VOP sstart code -

9.4cF #r51 if _VOP #start code T00 00 01 B6

Q1 ¢ 3 4 % & ¥ 8§ 9 2 b g d e f
00000000k: 00 00 Ol BO F5 00 OO O1 BS 09 0O 00 O1 00 0O 0O

Q0000010h: 01 20 05 C4 2D CO 00 43 AS <O 02 50 OO0 BO D4 97
Q00000&0h: 53 0OC 1F 4C ZC 10 73 71 OF 00 00 01 BE &5 60 34
Q000003 0hy—q 20 34 EZE 33 ZE 32 £ZE 33 00 C2 FF Dd oo 0o o1
Qo0000040h:| B4 11 S4 Y8 0D EO SE AC VA EBO 22 AL FD 2V 9F el
Qo0o0oo050h: 45 80 A% AC FF Y4 73 C2 7B 45 C2 FE 20 Z4 1F FC
Qo0o00o0&e0h: 15 6C 24 14 DF &7 04 04 AD E4 DE 51 ED 1C 36 C3

m #1501 §.2 B =~ a"vop_coding_type" > 4o & 47 ot 0 i3 2 B A AT
VOP %48 48 5 £_1/P/B frame 8= > 15 il £ MPEG4VideoStreamParser & 1 &

it #7 t- T _MPEGH4 video bitstream # 4 .3 VOP I/P/B frame éhE# 5 ©

vop_coding_type coding method

00 intra-coded (1)

01 predictive-coded (P)

10 bidirectionally-predictive-coded (B)
11 sprite (5)

# 4.7 Meaning of vop_coding_type

T % VOP headerts w i & — 1 1/P/B frames#75 MB(Marco Block) 7 # » fif Bip /i
e DR ALY LE mBLROTRET RS D BRI R R B
RFC30167 § . %.¢ % - BVOP(frame)er#ic B4 ¢ H pFRRze ¢ & 49 > & 2 VOP
start_code- /£ #_T000001 B6, * I P¥ § 3% % Marker bit% 77 iz & - BVOPg & » F %

B2 %4 7 M4A10() & 82X P st & BBPRE A X D AERT A MAVE LA E ¢ G M
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+payload type® sframe s » e g sk & prA i T1,

frame» @ T3, % 7 = BMTU4t¢ » T2

framezn 4, -

3l

v i #P/Bframe: T2, ¥ i &P

5 4z #54.5KB(1500%3) i & % b F & cAl-

Mo,

131 Lal, RTP  Payload type=lnk
&1 0, E@l‘iﬂl L, 11.3 13 E‘EI BTP  Payload typestink
52 0.029050 14140,113,13.89 7P Payload types=Unk
53 0.000227 14 240.113.13.89  ®TP  Payload typesunk
M 0020804 14 240.013.13.87 TP 11419 > 839 [AC
55 0.004155 14 140.113.13.89  ®7P Payload type=Unk
§6 0.00012 14 140.113.13.89 &P Payload type=Unk
§7 0.035316 14 140.113,13. 255 WENS  Name gquery NE PC
58 0.002567 141 140.113,13.89 TP Payload typesUnk
§0.0.000211 14140.13,13.89 7P Payload typesUnk
60 0.026102 14 140.103,13,89  eTP  Payload typesunk
61 0031290 14 140,113.13.89  BTP  Payload typesUnk
62 0000218 14 140.113.13.8% TP Payload types=Unk
63 0.000183 14 140.113.13.88  ®TP  Payload typesUnk
64 0000081 141 140.113.13.8% &P Payload type=unk
65 0038413 14 140.113,13.89  #TP  Payload typesunk
66 0.031277 14 140,113,13.89  #TP  Payload Typesunk
67 0.000037 140 240,103,13,6% &P Payload typestink
66 0.000209 14 140.113.13.6% RTP  Payload typesunk
60 0.032823 14 140.203.13.89  mTP Payload type=Unk

—

L_..-'a-"

|
—'l

L

KN |90

]
NOW
o
k] se
MoT
Mo
LI
ngwn
]
nown (Y
CT
oW
Mo
nown
nown
]
fown (Y
o
o

(9%
(%
{94),
I=f
{4
{96

19§
6
%6
]
e
]
]
L
6
%6
]
b

{
(
(
{
{
{
{
(
(
(
(
{

n:

%),
4

ELad) ), seQelldEE. Timeslbkrl 400
ssnc-uuwam aeq-zus
y SSAC=1400413477, Seq=214%0 rre- ;
SERC=L400413477, Seqs20491, Times '355219!26 Mark
Ack=1230 win=162%1 Len=0
SERC=1400413477, seg=l1492
SERC=1400413477, Seq=l1493

Time-058222829
Time=038222829, Mark

y SSACL40M134TT, Seqedfid, TimeaiR225831

, SERC=1400413477, SeqelldSs, TimesS5RI25832, Mark

, SSRCLA004134TT, Seqel1496, TimesSRI2RRAS, Mark

v SERC=1400413477, Seq=21497] Times858231838
SSRC=1400413477, Seq=21498) Time-=858231838
SERC=L4004L34TT, se=1149 T“Irre =056131533
SSRC=1400413477, Seqel130 s

, SSACel400413477, Segedisid, ﬁue-asmml Mark

, SERCe1400413477, SeqellS02, TimesHSE2ITOM

, SERC=1400413477, SeqellS03, TimesH3E23TE4
SSRC=L400413477, Seqeli30d, Time=GSRZITAAY, Mark
SSRC=1400413477, Seq=21505, Time=S58240847

“I

)
)
)
)
s
),
)
)
)
)
),
]

7 MPEG4VideoStreamParser s4% 3% # (% ki 32 i £ 4= = §4.10(b) ¢ ¥4 ESim 7o

2 4 %

342k o @ A MPEGA4VideoStreamParser£2 ;¢ g W] (class) » #¢ ¢ if #

—‘iﬁ’*”ﬁl@ﬁié ”'T_ﬁ g # ;f‘]mf‘)gﬁ';;*ﬂ“ ?,-j-f@m;.

U R RS R AP [T

video packet

video packet

e

12 R (data member) » § 2 HF 2R

video packet

MB1 MB2 MB3
| Frame MB4 MBS MB6
ESDS data s video packe
VOP header § header
MB |,

MB,. MB__, MB1 MB2 MB3
L ]
: ST MB4 MBS MBS
[ ]
* VOP header :
MB |,

] 4.10(b) mpeg-4 video stream example
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10.8 14 § 2 i3 7] VISUAL_OBJECT_SEQUENCE_END_CODE(0x000001B1)p# » #\ i
R AR TR Blehi s ARG T ok ]G @1* - BHFF 9 T 4o AT
= Liveb55 MPEG4VideoStreamFramer.cpp 7425 % » 3% i* ¢ 4= fPictureEndMarker iz
BFARER S True» %7384~ BHR g > £41* curFrameSize() & # i v 3%

frame ek B T > (T A #-kdte BEE R Sl

unsigned MPEG4VidenStreamParser:: parseVisualObjectSequenceEndCode:)
#ifdef DEBUG
fprintf(stderr, "parsing YISUAL_OBIECT_SEQUEMCE_EMD_CODEWYW");
#endif
£ Mote that we've already read the MISUAL_OBIECT_SEQUENMCE_EMD_ZOQDE
savedBytes(WISUAL OBJECT SEQUENCE_EMD_CODEY;

setParseState(PARSING _VISUAL OBJIECT _SEQUENCE);

£f Treat this as if we had ended a picture:
usingSourcel)- =fPictureEndMarker = True; & HACK ###d#

return curfFramesSizel);

s

11.8- ¢ MPEG4VideoStreamFramer s * B £ 3= @] 4.10(b) * < header 12 2 frame en
Ao B FlEAPERT KL F o Ak RFC3016[7]auzik - 2 RH- BF 'Lz
B RTP 34¢ ¢ B4ciPfed 22 FAD2EH R > i 8P i & FUERET

HedAhF, > FPAPZEI AR AE- BT AL ] dte P (<=MTU) > §e4 iz

\_

5 BB (7 45 2R AR (error-resilience) * 4 £ (VOP/VP header) £ & & 3

o

A
(payload) et ) » ﬁ.ﬁm@g YRS IR EE R F R e R E e

# & /% (packetization algorithm) -
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45 =2 113 Bi# RTP 4t¢
45.1 RFC3016 it&x 82 445
e T AN AT o AP e B d YA gt B35 7 MPEG4 dis c BT R R HEH G

e dematdr & 8- BEe R 2E o 4 ﬁ&{*B AR B INA o

FramedSource™ MPEG4VideoFileServerMediaSubsession
*40  .createNewStreamSourceiunsigned / *clientSessionld®/, unsigned& est
estBitrate = S00; // kdps, estimate

A=l F/ Create the video source:
ByteStreamFileSource™* fileSource
= ByteStreamFileSource::createMew(envir(), fRileMame);
if (fileSource == NULL) return NULL;
frilesize = fileSource- =fileSizel);

A2 Fd Create a framer for the Video Elementary Stream:
return MPEG4VideoStreamFramer: createdewl(envir(), fileSource);

*B  rTPSink* MPEGavideoFileServerMediaSubsession
::CFEEIENEWRTPSIFIR(GMUDSUCI&* rtpGroupsock,
unsigned char ripPayloadTypelfDynamic,
FramedSource® /*inputSource®/) {
return MPEG4ESVideoRTPSink: :createNew( envir(), rtpGroupsock,
rtpPayloadTypeIfDynamic);

",
-

Calls -

| B MPEG4VideoFileServerbled isSubsession createNewR TPSink |
' (RFC 3016) “Payload Format

1
MPEG#ESViﬂenR TPZink createNew |
|

|
MPEG#ES‘FiﬂenRTPSﬁak.MPEGdES‘.?idenRTPShak
l Streams*

for MPEG-4 Audio/Visual

* B VﬂenRTPsmk.VﬂenRTPShﬂil

MulﬁmedRTPSmk.MulﬁmeﬂdR TF&ink |
I

i} I}
MulﬁFm.mﬁdR TPRink sstPacketSizes| RTPSink.R TPZink |

MPEGA4ESVideoRTPSink &£ -+ 7 £_Live555 RTSPServer #f*: RFC3016[7]:% 3. -
RFC3016 # i & % % 7 MPEG-4 /% 7= RTP 4 # #% - ;% (packetization) » %4 45

Live555 RTSPServer s42 ;% £ 15 » 2% 79 5% 35 Live555 RTSPServer et 2 L & + § >0
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F L R P EE[O] 0 TS - B RTP #4¢ chE B iK% 5 1448Bytes » H ifad Bhio T

BB RBIHELF PR F o

4

s

#t & #1f ervideo packet & % f255 2 # o

[

RE AR TREI AL

TR 411 5 B0 #e 24 anEd-§ i S 4te 1 avvideo packet(2) 1 2

# ¢ 3 ¢hvideo packet(4) R T HL & 2 fRAR 2 o

RTP header 1Zbyies ) )
configuration
seq_num = 46840
PACKET D . information
timestamp =
1049028438

vop header videu(pu:?cket video header |video {Ja}cket
1

RTP header 12bytes
PACKET 1 seq_num = 46841 \'iUED(I;'?CKEl video header video packet
(2)

timestamp =
1049028438

RTP header 1Zbyies

PACKET 2 . - ; i
= 46842 d video header |video video header| .
seq_num ;Ia(‘:al?et 2 packet (3) video packet

timestamp =
1049028438

RTFP header 1Zbytes
PACKET 3 i
seq_num = 46843 video packet videoheader ‘-"'19'3(513)3'3KE‘

{4)

timestamp =
1049028438

RTP header 12bytes

= video packet . video packet
PACKET & seq_num =46346 {5 yvideo header (9]

timestamp =
1049028438

RTP header 12bytes
PACKET 7T seq_num =46847 videu(pa;:ket
10

timestamp =
1049028438

RTP header 12bytes

PACKET B LT RSk i YOP header video packet video header videu(??cket

timestamp =
1049031441

] 4.11 mpeg-4 video stream in RTP payload
% RFC 3016 e i 4t & %> 8¢ > Lived55 RTSPServer #7iE 3 chit @ itz

Tt e T B 4125 2 > B M AuF E 2 AP A 452 & & ¢ (Live5ss
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N
(e 0N WL

RTSPServer 4+%% 5 i2) ¢ (Fsimerni » %5 ait w2 ¢ iR

~=i
!

Iz

=&

Py AR B E AP e

(:x)RFC3016 # = ;% (d) ~ (e) ~ (et &

(d)BEE : i * 30418 B4 FABAPRBRBERT - FiTR4end2 > e fHE44e 0
VP £ g #7 & 3 ehHEC(Header Extension Code) 41 1% X ¥ 11 i 1 f245 B 45
| p mRTP3t+# ¢ cHMacroblock =3t VOPehi® > # ¥ 245 B+ 7 d VOP 4 £
¢ SefRag s o

8L ¥ 5 - BRTP4fe ¢ %5 - BVP4te > xUDP/IP/RTP % & croverhead#-¢ i
%P@ﬁi% o

(&) BBk 1 4% 417 AL chig "Fp ¥ SLREL G S LTk Y o B - BRTP

e P 73 % BVP FIH scE Y |RIUDP 4 £ croverhead o

BELRE At A PR A c Fli e BAR G 4 ¢ VP TR
2avig om - BRTP & P Bt en VP B 7 11 d SrAURILIRE ihi e B 4
i @;gi;]ﬁ i O

(8 - 25 Video Packet# & c-overhead » ~ q}qj # * Video Packetsni®;z » P eg_
FEIFLEFH R F o

% BE R T m 4 (error-free) SRR BE TR T 0 Fl 5 M FEAT PERE N A & Ay I S

BTG R i 4
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ta) | RTP | wv= | Wwo | woL |

|header | header | header | headex |
+-—-———- +—————- - ———— - $————— +
+—————= +———— = +—————- +————— e +
(k) | RTP | W& | WO | WOL |Video Packet |
| header | header | header | headexr | |
+—————= +———— == +————== +—————- +—————————— == +
+—————= +———=- R i +
{e) | RTP | @OV |Video Obkject Plane|
| header| | |
+-——-——- +————- g ——m—mm———————————— — +
+-—————- +———— - - ————————— = + +-—-———- - - ——m—————— - +
(4) | RTP | VOP |Video Packet| | RTP | WP |Video Packet|
|header | header | (1) | |header |headex | (z)
+-—————= +————== $—————————— = + +-————- +-—————= e +
+—————= +———— == 44— ————————— = +—————- 4—————————— = +-—————- —m——m——————— - +
(=) | RTP | wvEP | Video Packet | wvE | Video Packet | wE | Wideo Packet |
|header | header | (1) |headex | (2) |headex | (2) |
+—————= +———— == $—m———————— = +—————- 4—————————— = +-—————- e ———————— - +
+-————- +—————- o ——m——————— + - ————- - ——————— = - +
(£) | RTP | voPp | WVOP fragment | | RTP | WOP fragment |
|header | header | (1) | |headexr | (2) |
+-—-———- +—————- - ——————— + - ————- - ——————— = - +

Bl 4.12 Examples of RTP packetized MPEG-4 Visual bitstream

4.5.2 Live555 3 i ¥ i2 & 4%

Fledte <[ 2 7 < MTU Feg i sa | 4~ 2] (IP fragment) - & 425 4]+ 2
Bkendte 4 g4 b A F L AThoverhead o G A R T 6 4 B AR
(error—propagation) -#* 4% 5 » q*noeﬁh A et P Ak AL KA 4G
Bocfsié @ H w36 @it 1 R > F)) 4 ¢ § RFC3016[7]:ues -

F]#¢ > Live555 RTSPServer#f endt % & 2 4 & § v p # VOP(frame) & MTU ¥
Gfio] TS B ht ol ZEVOPK A @ it B P Bld A
B $HVOPig {7 +» &) (1 * setPacketSizes(1000,1448):z b & #c) » ‘w4 = #cip 44 & &k B »

PP At 8 MPEG-4 ESH 1 & 2 it e Bicd b 0 e PFF L IP fragmented# 45k suen

¥ 2N 40T A1 0 7 4 i MultiFramedRTPSInk.cpp#g.5t # 45 iz
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isTooBigForAPacket() & #ic > f3% e ¢ 11— fpoverflowBytes¢ fic k fedif ez~ e

II,I'**************************************************

WEEE ] 2 TRE B— EEE M TR ERE
**************************************************l‘g’

Boolean MultiFramedRTF‘Sink::iSTOGBigFﬂrﬁPaCkEt{unsigned numBytes) const |

£d Check whether a 'numBytes'- byte frame - together with a RTP header and
£ (possible) special headers - would be too big for an output packet:
A4 (Later allow for RTP extension header! ) ####4

numbBytes += rtpHeaderSize + specialHeaderSize() + frameSpecificHeaderSize();
return foOutBuf- =isTooBigForaPacketinumBytes);
I

7 428 MTU 0 VOP 7L ¢ A~ £ 3|8 # 346 ¢ » @ Live555 RTSPServer f ] t
3 ¢4 VOP chi sg ] & A chits » B P hfrBBh 7 B & [ g »

g -

Fooa BB Ao 410 15 Pl E - e 4 vl 2R S E R AR RS A
FAomkis- Bife Wik FARDZE AL 2 €5 T - B VOPhf e iz k o
7 i@ 2 p o B ISP(Internet Service Provider) L 354¢ ¢ 1 4 F[10] k3 » = * L 34

PSR P AR ER A TOLAR  HEAA FA S A1-3%F ML

-

Bt AP G e i kR e LTI H MR R Y S BAYE

ik eyw B 2 258 9 17 A Liveb55 #h MultiFramedRTPSink.cpp 4258 ¢ » 4 & 9 23 ficde

T Ak
isTooBigForAPacket()-# & 3tz /| . F 7 &2~ B 4+e (MTU)e+ o] 124
sendPacketlfNecessary()- 2| %72 % 7 & & fs 3t ¢ @i 3

FiEd Bl & d afterGettingFramel()ef v 2. » @ % packFrame 42 ¢ o Live
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3t R R R4 €8T T - B frame 4T & k15 € AQE MTU shfFa) » i 2 - i
eniE2 £ 8 B F menF R % memmove() S i FALET| T - BaE P o F L&
memmove() i& B & fic k8 7 F L F R AR Y 7 g W B R o -
BEAFH T L j‘agﬂﬁm*fﬂw BEREREF L ARaf ¥ T ow At adke § Live

LT E e IRA o

if (fOutBuf- =isPreferredSizel)

| | foutBuf- =wouldSverflow{numFrameBytesTolse)

| | (fPreviousFrameEndedFragrmentation &8
lallowotherFramesafterLastFragrent())

|| !frameCansppeardfterPacketStart{fOutBof- =corPtr(), frameSize) :I 1
£f The packet is ready to be sent now
sendPacketIfMecessary();
1 else {
£f There's room for more frames; try getting another:
packFramei);

} rendelze ?
} ? end afterGettingFramel 7
//end afterGettingFramel]

¥ Ate F e A2 - I ¢ ie ~ sendPacketlfNecessary() i #ic > i&w ff 8 1% 34 &

1g3e 2/ >=APRIWREFGENIE <) > & 7&{ setPacketSizes(1000,1448) ¥
£11000 - 7] isPreferredSize()» & % & > P e ik af 31T - B VOP = > 3fe <]
I ¢ +~ > 1000 Bytes -

2.3 B EAE AR F e e S B NS B BRI TR E e

3.+ — 1 frame e B2 g 5 TRUE (02 %) 3 2|2 ts 4 B v 5 VOP frame £

N

beit R (FpK 5 false) & 4= kg lﬁk—fﬂf + frame 427 &2 15> do %8 )T - B VOP
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4.31¢ Bdodr o prif ir frame — B e k(2 P w0 ARV TE3K 5 true » & & v B 2| %rik 2

7 ¢ i& » sendPacketlfNecessary()) -

34

% sendPacketlfNecessary()® & 7 7 — B 4vid jF ad@ e 4] » B A28 4B 4o 9f
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\\ﬂ'.
jpas]
F_L
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>
Jo
T

A3 - B~ %5 4000 Bytes <7 frame > gV i d-¢ & = 3 Bdte kiGizz o s fa

P1=1436 » P2=1436 - P3=1128 » & P2 112 P3 # it v vt 5 FI40 205 mendt e » - i

puu)

~

;’ﬁ fﬁﬁé{: eI i g & * memmove()&:ﬁ’;:sg‘. = ff_’_ ‘}J- m,?; @lﬁ*’jﬁ,,fy M memmoveo

T RE TREWR Y i g T - BESE R frame ¢ ihdednghp IR AT A

AN
o

if (foutBuf- =haveoverflawDatal)
&8 foutBuf- =totalBytesdvailable() = fOutBuf- =totalBuffersizel )/ 2) £
unsigned newPacketstart = fOutBuf- =curPacketSizel)
- (rtpieaderSize + fSpecialHeaderSize + frameSpecificHeaderSize());
foutBuf- »adjustPacketStart{ newPacketStart);
+ rendif? else {
£ Mormal case: Reset the packet start pointer back to the start:
A — BEEAAE IER (v o AR 209 oBERE S T )
foutBuf- =resetPacketstart();
if (fMoFramesLeft) {

A& wie're done:
onSourceClosure(this); void OutPacketBuffer: [CECIETd AR ETqi ) |

if (fOoverflowDataSize = a) {
foverflowDataOffset += fPacket3tart;

T
fPacketstart = 0;
ki

4o AR5V FE ¢ o newPacketStart if £F - B 3¢ codsdn kb > curPacketSize() § @ w P
v e ek o TR H Ap B & Eg e < | (rtpHeaderSize + fSpecialHeaderSize +

frameSpecificHeaderSize()) » » fj}‘u{ﬂ 7 4o % 12 setPacketSizes % T & * 3¢ £ R A
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1448 p'] newPacketStart=1448-12=1436- F]* 2 i* if ¥ 2 =¥ ¢ fOutBuf->resetPacketStart()

KK BT - Bie chdednmp o

d PAPF URMZREFE D - BRI PP R RET 2N 0 Iok % 48 TIZ(Amdahl’s

I

Law)4 #5388 e A P& (e S f28 TR % 5 et deig 2 o 39 1 ip st ¥ sk
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1.How to configure and build the code on Windows

1. Unpack and extract the ".tar.gz' file (using an application such as "WinZip").

2. If the 'tools' directory on your Windows machine is something other than
"c:\Program Files\DevStudio\Vc", change the "TOOLS32 =" line in the file
"win32config".

U,cpp  Win32canfig* |

UIIII|III]'IDIIII|III2IDIIII|III3IDIIII|III4IDIIII|IIISIDIIII|ITIBIDIIII|III?IDIIII|IIIEIDIIII|III9IDII
19 CONSOLE UL OPTS =  §(conlflags) §(conlibadll)
20 CPU=1386

2z TOOLS32 =  C:\Program Files\Microsoft Visual StudioiVeos

TONPILE OFTS = TTINCLUDES] v cdebug) & cilaga) slovarsdll) -L. -1mg ([OULSaZ)y 1nc luder
2400 = (
25 C COMPILER = "4 {TOOLE32) Yhinhel"
26 C FLAGS = $iCOHPILE_OPTS]
27 CPP = opp

28 CPLUSPLUS COMPILER = §{C COMPILER)
29 CPLUSPLUS FLAGS = §{COMPILE OPTS)

30 0BJ = thj
31 LINKE = §(1link] -out:
32 LIBRARY LINK = lib -out:

33 LINK OPES 0= §(linkdebugy) maveirt,lik

3. Inacommand shell, ‘cd’ to the "live" directory, and run genWindowsMakefiles

This will generate - in each subdirectory - a "*.mak" makefile suitable for use by (e.g.)
Microsoft Visual Studio.

o Alternatively, if you're starting from a Unix machine, you can generate the Windows
Makefiles by running ./genWindowsMakefiles

(after - if necessary - changing the "TOOLS32 =" line in the file "win32config", as noted above). Then,

copy the "live" directories and its subdirectories (in ASCII mode) to a Windows machine.

e To use these Makefiles from within Visual Studio, use the "Open Workspace™ menu command, then (in
the file selection dialog) for "Files of type", choose "Makefiles (.mak)". Visual Studio should then

prompt you, asking if you want to use this Makefile to set up a new project. Say "OK".
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File Edit ¥iew Insert Froject Buidd Tools Window Help

S| | = kd (e | | e EE = | e H[E.|E'@." |E;§_1CreateSewer ﬂ | ‘M|
=i =i =
= Hie el 5ol

?Eﬁﬁﬁ@ I |70 BasicUsageEnviromment

yinclude
@ BasicUsageEnvironment malk

=] I

HuiE

rdake a k)
\-Opcn a project from source code control Source Control... |

oA

e Note that you will need to build each of the ""UsageEnvironment", "groupsock”,
"liveMedia", and "BasicUsageEnvironment" projects first, before building
"testProgs". iy,

e If you wish, you can build the "y\?i”hdbw:s,@qdiolnputbevice" project also.

Doug Kosovic notes: Visual C#+ 2003 no longer comes with the old 1/O Streams headers iostreams.h et

al, or the corresponding Iibrary @svcir[t.!i,p.'éa anybbdy ,t;rying to build the LIVES555 code with VC++

2003 might find the following 'us.eful“:Aﬁ?)nes“omrcecode modification workaround for VC++ 2003 is to

copy the missing headers and ms:{kéj'rt.lib from VVC++ 5002. In file 'win32config' add an extra -1 switch

to COMPILE_OPTS to find the old headers and a -LIBPATH: switch to LINK_OPTS_0 to find

msvcirt.lib.
ik x| E#E - | R E=ET
) inetpb ;I [ testOnDemand . TEPServerS0_100 exe 160KE FERATER
= KAY2005 [ testPEG4Video ToDarwin.obj BEE Intrmediate file
B [3) Live Etes‘ll\{PEGﬂiVideoToDamm.em 160 KB FERHEZ
£ BesiclsageEnvironment [6}] testPEGAVideo ToDarwin cpp BKE Cit Source file
) zroupsack 2 testPEGA Video Streamer obj KB Intermediste file
) inclnde [ testhPEGA VideoS treamer exe S0KE RERTER
3 G G @ testhPEGA Videol treamer cpp SKE C++ Source file
B £ testPrags 3 testPEG 2 TransportStreamer.obj S5KBE Intermediate file
=) Debug [ testMPEG2 TransportStrearmer e S2KB FERATER
[0 UsageErvinonment @ teat PEG 2 Transporttreamer.cpp 6KB  C+ Source file
) WindowsindinInputDevice I'EJ testh PEGS Transport sdp KB Real-Time Streaming. .

After testProgs.mak compiled ,there will be executable
programs generated in testProgs folder.
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2.How to configure and build the code on Unix (including Linux, Mac OS X,
QNX, and other Posix-compliant systems)

The source code package can be found (as a ".tar.gz" file) here. Use "tar -x" and "gunzip" (or
"tar -xz", if available) to extract the package; then cd to the "live™" directory. Then run
/genMakefiles <os-platform>
(os-platform fﬁﬁ@f@_ﬁ‘ SRR $20))
where <os-platform> is your target platform - e.g., "linux" or "solaris" - defined by a
"config.<os-platform>" file. This will generate a Makefile in the "live" directory and each
subdirectory. Then run "make".

(52'7%"make” &R F’? CT R = R T i JU SRR
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*+4%= Overview of Live555 Server’s Module ~ Architecture and Performance

1. Live555 Server’s module and Function

Live555 Module

Including Important Function

#1 Server Socket Bind Fentl
Listen FD_ZERO Select
FD_ISSET Accept Recvfrom
Sendto Send Close

#2 RTSP_Parser

parseRequestString

handleCmd_OPTIONS

handleCmd_DESCRIBE

handleCmd_SETUP

handleCmd_PLAY

handleCmd_PAUSE

handleCmd_TEARDOWN

#3Packet_Generator

createNewStreamSource

MPEG4VideoStreamFramer

setPacketSizes

buildAndSendPacket

packFrame

isTooBigForAPacket

sendPacketIfNecessary
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2. Live555 Server’s Streaming Architecture

)

Lserinterface
#3 Media Streaming Service
Farser

y

Video faudio
Files
#2 RTSP State
= and
#Module- #3 Media Framer Message
#1 Server { ,E' Mool

#2 RTSP Parser
#3 Packet Generator

#3IRTP
Packetizer
[ #3RTP Streamer [
#3 RTP Audio #3IRTP “ideo #2RTSP
i hannel C harrel Channel
#1 TCPAIDP
IP etk
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