1001
TEL (03) 5712121 EXT. 56667
E-Mail tgs@app.geo.ncu.edu.tw ydlin@cis.nctu.edu.tw
TEL 03 5712121 EXT.58554

ADSL

RTP RTSP SDP SMIL

(Apple Computer)

(Darwin Streaming Server)

RTP RTP RTSP RTP

Streaming RTP RTSP Darwin Streaming Server(DSS) Streaming Media

1995 ReaNetworks.com RealAudio 1.0

Internet



(Real-time)

(Local Host)
(Buffer)
(Video Conference) (VoD)
(NetRadio)
2000 100
350,000 [1](2001 3 )
) 1400 (2001 )
75 (2005 )
DFC Intelligence
12 1980 5000 2001 131
8400
(Smoothly)



UDP/IP UDP
TCP UDP TCP
TCP TCP
UDP /

(CODEC)

Apple Corp. Darwin Streaming Server Streaming Media
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HTTP/TCP

RTP/UDP HTTP WWW

HTTP

TCP

RTP/UDP UDP

translator

RTP RTSP SDP SMIL

signaling Daaliny ol Saivice Media I'rnntD-DrlT

Esnervalion Meazuremen

7[“#][&1‘1#]
.i-’
UDF

[ ATM [ v ) ¢

(3]

o =

Kernel

2.1 RTP( Real-time Transfer Protocol RFC1889)[4]

RTP (End-to-End)

RTP  RTCP(RTP Control protocol) RTP



Data RTCP RTP session
(QoS) RTP (Port) RTCP
RTP/RTCP
(Timestamp ) (Sequence Number )
RTP
RTP (Payload)
2.2 RTSP(Real-time Streaming Protocol RFC2326)[5]
RTSP RTSP HTTP
(Request) URL
HTTP RTSP / /
“ (session description)” —
SDPI6] RTSP
(method)
— B HTTF GET - [
o o - = .-
nrrmLeq o e ppinceg
[RIEIEE] ETLiF T —
s el i =
| -
RTF ATCF =
- it win s
i ETP Audio gt
-:- -l TF Video
B e S T (R L -
wLmL -
-
Edrs] A P
Efamial et =
AT L e
RTP/RTCP RTSP



2.3 SDP(Session description Protocol RFC2327)

SDP (session) SDP
HTML SDP SIP RTSP SAP

HTTP E-Mail SDP session
(Video/audio/shared application ) (RTP/UDP/IP ) (H.261 video/MPEG
video/G.723.1 audio ) ( )

SDP RTSP DESCRIBE RESPONSE “O=" session description

‘g P—
“ a=rtpmap” RTP Payload
“ a=control” RTSP request URL
o=- 2Z28282084452¢ 2820842807 IN IP4 122.1s .24 .202
s=Twister P3Z-12 (o) Warner BRBros.

m=audic 0O RTP/LAVE 958

a=srtpmap:28 Lls/16000,2

a=control :rtesp:///audio.examnple .. com,/twister/;audioc.en
m=wideoc 0 RTP/LAVE =21

a=rtpmap:21 MPW

a=control :rtsp: //video.examnple . com,/twister,/video

SDP RTSP Multimedia session

2.4 SMI1L(Synchronized Multimedia I ntegration Language)[7]

SMIL  W3C SML XML SMIL

SMIL

SMIL URL JPEG

SMIL XML HTML HTML



<tag> </tag> SMIL tags tag

<tag> </tag> <tag parameters />

<gmil >
<head>
<layout>
<l_layout tages ——>
<layout>
<fhead>
<bod¥>
<! _ body tags —>
<fbody=>
<fzmil >

SMIL

RTP/UDP(TCP) RTSP/SDP

SMIL HTTP

RealNetworks.com RealSystemR[8] Microsoft  Media ServicesR[9]

Quick Time ServerR[10] RealNetworks.com

Microsoft Windows Windows
Media Player Windows RealSystem
Apple Quick Time Microsoft

RealNetworks ~ Apple

Apple QuickTime QuickTime Streaming Server



Open Source Philips MPEG-4
(WehCine)

Real System Windows Media QuickTime

Client Real Player Media player QuickTime Player

Real Player

Primary Protocol RTSP+(UDP & RTP) |MMS+(UDP or TCP) |[RTSP+(UDP & RTP)

Support HTTP delivery? |Yes Yes Yes

SMIL support Yes Yes Yes

Multicast support Yes Yes Yes

Web-based administration |Yes Yes Yes

Digital Rights Management|Yes Yes Yes

Remote Encoder Control  |No Yes Yes

OS support Windows/Linux Windows MAC OS X
Solaris/ HP/UX
IBM/AXIs

Variable Bit Rate encoding |Yes Yes Yes

File Format AU MP3 AIFF |ASF MP3 MOV (Hinted)
Mov(H.261,PCMU)

2000 11  Nielsen//NetRatings.com windows media format

Internet streaming user

RealNetworks

RealNetworks Microsoft
2000 7 2000
Windows Media 10.9 million 13.2 million 2.3 million 20.7%
RealNetworks 27.1 million 27.7 million 0.6 million 2.3%
Apple QuickTime 8.1 million 7.9 million -2 million -2.5%
( Nielsen//NetRatings, November 2000)




Open Source

Icecast[11] Fluid

)

Darwin Streaming Server(DSS)[12]

Apple

(Codec)

Shutcast

QuickTime Streaming Server

open Source

MP3 (

APSL (Apple Public Source License)

DSS open source DSS
MPEG-4  open source streaming (MPEGA4IP[13])
Darwin Streaming Icecast Obsequiem[14] MPEG4IP
Server
Support |RTP RTSP HTTP(ShoutCast) HTTP(ShoutCast) |RTP RTSP
protocol [HTTP RTP(Multicast) HTTP
File Mov MP3 MP3 MPEG-4
Format
0S Linux  Windows Linux Linux Linux
support
Client  |QuickTime FreeAmp xmms FreeAMP xmms |GMP4Player
Multicast|Yes No Yes Yes
support
License |APSL GPL GPL APSL LGPL GPL
/
( Microsoft MMS RTP  Microsoft ) RealNetworks — Apple




Open source DSS

open source

Darwin Streaming Server (DSS)

DSS IETF

4.1 Darwin Streaming Server (DSS)

DSS
QuickTime Streaming Server version3.0.1 DSS
RTP RTSP SDP IETF
HTTP Web
DSS C++

MACOSX Linux Solaris FreeBSD Windows 2000/NT

DSS

RTSP

DSS

10




OS Classes OS OSThread
OSFileSource  OSQueue
Sockets TCP/UDP Socket TCPSocket
(Common Utilties) UDPSocket UDPSocketPool
Parsing Utilities StrPtrLen
StringFormatter
Tasks
Task IdleTask
RTCPUtilitiesLib RTCP
RT CPPacket
RTSP subsystem RTSP DSS API
(Server Core) RTSP RTSPTCP
" RT SPSession”
" RT SPSession” RTSP "Task”
RTP subsystem "RTPSession” RTSP
session ID RTP " RTPStream”
RTPSeesion RTPStream
DSS RTP RTPSession
RTPStream
Server Core (startup)
(Shutdown)  Server callback
DSS
DSS DSS RTPsesson RTSPsession
RTP/UDP/IP RTSP/TCP/IP RTP
RTSP RTP
- Mﬁ unpsip| Client
: o Control 3 tresm
Hinted Movie File o w TOPIIP

DES Server

11




DSS

DSS Hinted File Hint
(Track) Hint Track Server

Hint (packetizer) Hint
Track( video track audio track Hint track video
audio track) Hint Track DSS

Quick Time Hint Track Hint Track
QuickTime Player pro. Hint Track

"ConvertMovieToFile’ "Movie Exporter”

Hint QuickTime Media
Packetizer Packetizer " packetBuilder” Hint Track

ConsertTdovie ToF e
ercompr
B - —
QuickTime Player Pro Hint Track
4.2 Server
Serer DSS DSS

12



(Role) (Task)

DSS

Server Core

Server

Server Core(Startup & Shutdown)

(  Dymamic Module)

" Register Role”

"Initialize Role’

RTSP

Startup

Server

Sarvar starts up

!

Sarver loads dynamic modules

U

Server loads static modules

i}

Sarver calls medules in Register role

1

Servar calls modules in Initialize role

i}

Sarvar processes RTSP requests

(Role)

Server Core  RTSPsubsystem  RTP subsystem

(segment)

(Compi

Shutdown

le)

(Listen)

Sarver shuts down

!

Sarver calls modules in Shutdown rola

4

Server quits

13



” Shutdown Rol€e” Shutdown

Server RTSP RTSP subsystem

RTSP subsystem( RTSP )

| Sarvar receives an RTSP request

2

| Sarver calls modulas registarad

for RTSP Filtar role

YES_~Did a moduls
respond to the
cliant?

Sarver calls modules registerad
Sarver parsas the requast r",__::) for BTSP F'I'ElDFDGEISSEIg' oo

12

Sarvor calls modulas registorad
for RTSP Routae role

Did a modula™, ¥ oS
respond to the Ty
cliant?

Did a module Mo
respond to the

client?

Server calls module registared

N for RTSP Reguest rols
> 5?&3%%?3%?%&3%‘? rola
RTSP
Server RTSP RTSP
" RTSP Filter Role”
RTSP Filter Role
RTSP session Client session  RTSP session RTSP
/ Client session Server

14



" RTSP Route Role” RTSP " Preprocessor
Role” RTSP
" RTSP Request Role”
" Preprocessor Role” " Postprocessor Role”
" Preporcessor Role” “ RTSP Request Role”
Client session “ QTSS Play”
“ RTP Send Packets Role’ RTP subsystem
RTP subsystem( RTP/RTCP )
RTP subsystem RTP RTCP “ RTP
Send Packets Role” RTP session “ QTSS Write" “ QTSS Writev”
Server "RTP Send
Packets Role” s8 m‘er'sr%D'I:'ISUISE_cI::"EII!f?' routing
1!
Server RTCP RTCP Packbis rolé for the meille
that called OTSS_Flay
RFC1E99 — T
RTCP SR(Source description)

RR(Receiver description) SDES(Source

Description Items  include items)

APP(Application specific functions) BYE

Sarver calls RTP Sand
Packets role again

mora packets
to send?

o
Retum to sarvar asking
— to be called again
RTP

15



Server “ RTCP Process Rol€e”

DSS DSS

(Media Data Packetization)

(@D} RTP QuickTime (Maxima QT Media Data Size, MQD)
2 (Sample) (Constant QT Sample Size, CQS)
©)] (Duration) (Constant QT Duration , CQD)
4 (Constant Sample Size, CSS)
(5) (Sample Size, SS)
DSS

(1) (CQS=true) AND (CQD=true) AND (CSS<=0.5* MQD)

RTP RTP M 1 QuickTime

PCK 1 (RTP M 1

QuickTime PCK )

(2) ((CQS=false) OR (CQD=false)) AND (SS<=05 * MQD)

RTP RTP M 1 QuickTime

PCK 2

3) o @

RTP RTP M

1 0 QuickTime PCK 3

RTP M QuickTime

16



PCK

(FlowControl)

(smoothless)
DSS
DSS RTCP “ Quality level”
“ LossRate” “ Getting better” “ Getting worse”
(1) LossRate
RTCP (
SLossThinTolerance) ratchetless True
RTCP (
SLossThickTolerance) ratchetmore True

(2) “GettingWorse” “Getting Better”

RTCP " Getting Worse” ratchetless

RTCP " Getting Better” ratchetmore

17
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ratchetless  ratchetmore QualityLevel DSS QualityLevel

DSS

DSS
WAN Emulator DSS
Server Linux mandrake8.0 kernel 2. 4.3 DSS3.0.1 [P 10.0.0.2 Client
Windows2000 QuickTime5.0.2 IP 192.168.0.2 Gateway Linux

mandrake8.0 Kernel 2. 4.3 WAN Emulator NIST2.0.10 IP 10.0.0.1 192.168.0.1

DSS sample. mov  size 814KB Video Track  Audio Track
X-Sorenson Video  X-QT 66Kbits/sec  21Khits/sec
(Jitter)
NIST
10K bits/sec
(Bandwidth) | 10K bits/sec
0% - 30 % 5%

18




(Lossrate) |( 10% )
0 - 400 (ms) Client
(dlay) |( 100 )
0 - 400 (ms)
(Jitter) (100 )
DSS
TCP DSS TCP
FTP DSS Ftp ubpP
Protocol Breakdown
] — ipfether
kazaastcp
0.4 — . ftp—datartcp

_ FTP start point . - - BOO0cp

§ s Streaming traffic gte—sampitep

= BA70udp

(=

E 02—

|_

ol - L
| . | . | ' | ' | ' |
2000 2020 2040 2080 2030 2100
Time [sec)
FTP
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