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AR =22 OFE S - Hi it DEE
———

19904 [ZLHTHRFC=1190 IHTEEExperimental

1990 X B [IMBONETHE

19964E RTP RFC1889

19944F StreamWorks 1.0 [(XLSHTHOBEATTUELT

19954 RealAudiol.0

19964E NTT SoftwareVision

19974E Microsoft NetShow2.0

1999 F FAN SRFCIRMRICE DENMEET HESLE R

2001 FE RN SV AREMELTHRRALTET. HEERADER
2001 ~2002F 4 —Ty—R{EDFh
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AR) =225 DIRE
S E———

AN) =22V RT LOBEREM
EfE T
fE M
N AT

SAE{L RS

BECEE TR
IETF Jara/LBiE
W3C SMIL
ITU-T Y7 ILEA LBIERI—TvoETOraIL
ISO/IEC | MPEGIZHRENBEMEI—T VY
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[E a4 fifT

EfEEiT5t#4=a3—7Fv% (CODEC)
COder-DECoderME&
EfERdzEx2o0)L—y
|[HCCITT, ITU-TICKHBIERDEHE
FORIMEEBIELE MK KA
MPEGIZHTRSNDHEIE. HERDRIE
DVD. T2 ILIE A E]
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MPEG Family

Moving Picture Experts Group
MPEG-1
ETACDIREN TR
1.5MbpsET
MPEG-2
DVD, TS RILIRE
4~ 10Mbps#2f . HDTVTIE#+Mbps
MPEG-4
A=Y BN RIVFATATER
BEMREE, BE YL —b
MPEG-7
RIVFATATAVTURDRBAE2—TT—R
BRTH-ODIZE, EMREPEEDRETITAL
MPEG-21
AVTUVEE. EFHERE. 2T VID
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Audio CODEC

KRG
g Y- i
G.711 B S A 64kbps T
G.723.1 A-CELP 5.3kbps, MP-MLQ 6.3kbps
G.729 CS-ASELP 8kbps
AMR 3GIETFHA
MPEG1 Audio Layer 3 | MP3
MPEG2 AAC DVD. T2 2ILIRE
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U -IaWs A-IaW;FQ Audio CODEC

G711IZ{EHNnS

197244241

INSLGEIEE S EEET, RKEGB LB EEETIRS
WA AFIvILoDEER

[EFEEMEN (BLLIENELEZ D)
BHBFZEZZC

64kbpsZ HIT{E (8bit X 8KHz)

B EERINDIGEUNEHFEYEDLLL
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CELP X audio copec
CELP: code excited linear prediction
G.723.1. G.7294°AMRT{EH N5
AEDEZHITHEAIHELTEEREREER
HOMLOHAEBELIRIET —2(EENIMNVEHRAEHES
BLEFEICEE DR
BROK[EDOHBLGELZETILIE
BEUNDBREOCBRDBELGE DEMICIEAALL
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M P EG % Audio CODEC
EGEEOHERIERAE
ZELLRERDBRNZTOEERELIRILEoT-
A OERRSER A
INSBHEPKREZLGEDRZEDEZ LI (FEROENTEHE)
BEEMN KRR EIZH R
LANILELEBELNSNEE AR
B ZE LB IBER
RELFICHBMISENEHERE
ATLADBAICIXERRRICNEBEFICEADENEHE
O—TvYITUETBHE YL — BB A LLFIRE R
MP3MD AT LA 128kbpsNCDEH I L VN3
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M P EG'l MPEG1 Audio
MPEG1A—T 44 DIEX L FRLISO/IEC 1S11172-3
19924F|THE#1{E
HE D E|FEIE(32/30F)
TR BRI 1> %2 (MDCT)
BRI DI

Layer I
BE256kStereo . 384T IL/TL—L

Layer II
EE192kStereo., 3A#HL1152H > FIL/ITL—L

LayerII (MP3)
BE128kStereo, 115242 F)L/TL— L NIV FE{E. MDCT
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MPEG2 Audio
MPEG1 Audio [ZLLTF OB INHEARE
< IILFF 2 )L{E5ch+LFE(Low Frequency Effect)
thE BRI 7TrEBEOYIA—T 474
2DODE—F
BC (Backward Compatible) MPEG11% 75 & it
AAC (Advanced Audio Coding)
AACIZIF3DDTaT74)L
Main
LC(Low Complexity)
SSR(Scalable Sampling Rate)
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MPEG4 Audio
MPEGL2ILERTEEMEE., BE YL —FEER
MIDI, BEFE &R ELIEEL
45NFaT77A/)L
AE—F-TOI77/IIL(BEER)
BRA—T 44 -FTAT74 )L (MIDI)
Ar—ZT)L-TaJrAfIL
AE—F - FTAT7LILDR—/8—E vk
AAC. TWIN-VQZEI VNV AAUM AV ELTHER

A -TOTFALI
LEIDDTOTFAILDA—I1 —tYb

EFIEH
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| | IW2002)
Videoa—7v4%
a—TvoNDHEL
MPEG&EITU-T HRO—TF ookt i BE{%

& Y- &
MPEG1/H.261 | 1.5MEwi/#F2E . E£I(ZCD-ROM#LE O A&
MPEG2/H.262 | 4AM~60ME wk/#. DV,DVD,TI42ILBSIEELI N
MPEG4/H.263 | EICEEEETOFRAZEEL-L0. ERICEEMRHEEX
MPEG4 Part10 | MPEG-4M#EAEL 2. 30% ~100% = LN EHEEE
/H.264
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MPEGZE{ECODEC
WBWALEHEA ZEEAHHBEAIZIEY
WIZOSEERITAHFAST-RARE
MPEGRETAI—TvI=DNDRIE
1M OEmEPOEHE(ZEHEMIEREEFREFIA)

B EEDESZE I U= EHE (FfE R R ZE R A)
MRS ER(FSOHREILZF M)
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1*&0) E ﬁ EFI 0) E%ﬁ MPEGHE{&CODEC
ZE BV AR R B = FI A
BB Y 1> £ #2 (DCT: Discrete Cosine Transform)
HMANWELYVERELGEILETESL
WMOREOTIIZFZ LY YDRS
HMNECADBHREWEITIETS
ERIEKRBDIERRHESDIREHL
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E ﬁ FEﬁ O) % ﬁj\-t‘:tl—:ﬁ‘ﬁ MPEGE{£CODEC

FFEIRIFERS B R FI A
ELTLSE R =T E{mE
HICLBTOBEEEEREHOE TESLIALITEIREH T
HASEIRST-BE. BB A MEBBZEZ(TEED
FEIEAIMLDRE ]
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ﬁ"-@ *’11"7’; ?7’1‘: % Eﬁ?ﬁ MPEGE{CODEC

FEDOHIRMELZFIA
AIERMAFEL
I vhOE—fFE1t
ZIPLZHERICFESE
WG T—3EME
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MPEG4

MPEGL2ICLERTEIEHMEE. BEYAN —FEER
3IDDHEHH

HEHEROHE

BETANE, RTSAME

EERREBADRIE

IS—itEY—IL
BRETZLIVALOEHEHLEETOT7MILELTESRE

ofg%s
MPEG4 Ver2 TlEE5(ZHATR
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H.264 (MEPG-4/5—F10)
H.26LAIERXFR &1L
ITU-TEISO/IECD B ER1EZE F

ISO/IEC 14496-10 MEPG-4/8—F10&%E DT E
MPEG-4&Y30% M b K21E D E M=

BAEBRMEELLD
WEBIZETLHERIEEL

ANSERTFER

IW—THRI(ILE

TILFYIT 7L RITL—L
Etc...
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~ —
MPEGU AT LEIX

HTML D KSIZER DAV TYDHEEITS
LSRN
ATAT DR
RYS2T Lk

MEPG2-PS Program Stream
DVD % PC [Zo%
PES(packetized Elementary Stream) 4 JL— 713 %
& K64Kbyte

MPEG2-TS Transport Stream
TOBIBSHEFIDAHR
PESZENEIL THTINIC
ATMTO{REIZHi# b
ElE£188/ 31 M(47x4)

53/ LDATMEILIZATINA T DEED

PS, TSEHIZPESIE 8 _ o
24 Copyright(C) Shigeki Moride 2001-2002

12



A B

RTP/RTSP ZEEn7O0—tFE LA THEER
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BORN) -2

AN =SS (FEADOTORILTIEHSHTTPOFTPTH A RE
BURR) =T LR
I—FTyHITEMLI=aVTUVET7AILELTELET
BEAORN) =T —N\EREELLEN
BAMNEE, 7RO ENaVTUY . BENaVTUVIZFIE
BUAN) —22T DORERE
SATREINHELL,
EHEEMFIESNAL
BICBRARE—RTavToUnSELh i DEEICEREE 525186055
ERMIZZaTYDROMLLMAEEE RN
HG— DAL TFUVELT LERET BT R AD DFAE OTEH LA AL
AVTFUYNBEEICaE—ShTLES
FHLELF IS
RYRT—IRADF UL A DEETRFNOIALTUYNRRLNEMES
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RTP Real-time Transport Protocol RFC1889

IW2002

AM) =SV A EEETIIZETOMMIL
FICZEABMTOEFERELZTOLOITELNT:
BETRKRAN—I2F DOt=6O7OraLELTH A
RTPO&EEIEBR OB EESNTVY
T—R3EHBANTEIRBOHEENTINDEL LRI TDDOITAEESE
R PEVIRDESH
BE. FEERIIRARICEE
#H#HES B-DTFOFLRTCPEEEND
WOy RO E A EICWLTIERIFRE (RFC)
A —TAFRETADT—EADERAHEZLEITRAA—RITA—T VD H S
DAL= arTERREDRAO—KI+—3T vt HB
RTPE B IIBEEICHELRYY—ADFTHPOQoSIFIRIELALY
TIN5 —2a v TREBTIHELRDHD
EHBEIANDT4—F /Ny HERTCPERTPXERN THRE
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RTPR:EDRFC

IW2002

RTPEARIRIE RAO—RT+— VDI

RFC1889 RTP: A Transport Protocol for Real-Time RFC2029 Sun’'s CellB Video Encoding.
Applications. RFC2032 | H.261 VideOStreams.

RFC1890 RTP  Profile for Audio and Video RFGC2035 | JPEG-compressed Video.

Conferences with Minimal Control.
o s— RFC2038 MPEG1/MPEG2 Video.
ZOMDNAO—F =BT =

RFC2198 | RTP Payload for Redundant Audio Data. RFC2190 | H.263 VideOStreams.

RFC2793 | RTP Payload for Text Conversation. RFC2250 | MPEG1/MPEG2 Video.

RFC2833 | RTP Payload for DTMF Digits, Telephony RFC2343 | Bundled MPEG EXPERIMENTAL
Tones and Telephony Signals. RFC2429 the 1998 Version of ITU-T Rec. H.263 Video

RTP£A%ICRA9 534 (H.263+).

RFC2508 | Compressing IP/UDP/RTP Headers for RFC2431 | BT.656 Video Encoding,
Low—Speed Serial Links. RFC2435 JPEG-compressed Video.

RFC2658 | PureVoice(tm) Audio.
RFC2862 | Real-Time Pointers.
RFC3016 | MPEG-4 Audio/Visual Streams.

RFC3047 | ITU-T Recommendation G.722.1.
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RTP/\whk
A}
> /4 - o ~ =+
NYE—DRICEER/O—F N ER
PTI4—ILR7E YR TRAO—FZH
ZEDRH PT=0~34 TEEFEH
2 LIS DPayloadType (& SDP rtpmap TH A F3IvIITHE
RTP Header RFC1889
+g1234567890123456789%12345678901
|
i
| synchroni zation source (SSRQ \dentl ier
I contributing source (CSRC) identifiers I
1 PT=32 I
Bundled MPEG Payload RFC2343 MPEG1/MPEG2 Video Payload RFC2250
0 123456789 0 123456789 0 12345678901 +g+1+2+3+4+5+6+7+B+9+é+1+2+3+4+5+6+7+B+9+5+1+2+3+4+5+6+7+B+g+g+l+
EACCNNCTOE TATDIONET 11:3C IO0NNY | FONC AL USRS ST ICELERONNN - INE- 1!
FBV FFV
29 Copyright(C) Shigeki Moride 2001-2002
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=
encodi ng audio/video  clock rate  channels
name (AV) (Hz) (aum o)
0 PCMU A 8000 [ RFC1890]
1 1016 A 8000 1 [ RFC1890]
2 G726-32 A 8000 1 [ RFC1890]
= 3 GsM A 8000 1 [ RFC1890]
3 4 Gr23 A 8000 1 [ Kurrer ]
EZEDPayloadType : ons A 20 i o
6 Vi 4 A 16000 1 [ RFC1890]
— . N - 7 LPC A 8000 1 [ RFC1890]
PUNEC oSS S
— ~ ~ 9 Gr22 A 8000 1 [ RFC1890]
. 10 L16 A 44100 2 [ RFC1890]
MPEG47‘~& ;E,*EZE% 11 L16 A 44100 1 [ RFC1890]
cN S 12 QCELP A 8000 1
13 Reserved A
IANA?b\ ?m% 14 WPA A 90000 [ RFC1890, 2250]
15 Gr28 A 8000 1 [ RFC1890]
16 oVi 4 A 11025 1 [Di Pol ]
- 17 ovi 4 A 22050 1 [Di Pol ]
rtp parameters 18 Gr29 A 8000 1
19 reserved A
20 unassigned A
21 unassigned A
22 unassigned A
23 unassigned A
24 unassigned  V
25 Cel B % 90000 [ RFC2029]
26 JPEG % 90000 [ RFC2435]
27 unassi gned \2
28 nv % 90000 [ RFC1890]
29 unassi gned \2
30 unassi gned \2
31 % 90000 [ RFC2032]
32 WV % 90000 [ RFC2250]
33 wP2T A 90000 [ RFC2250]
34 H263 v 90000 [zhu]
35--71 unassigned  ?
72--76 reserved for RTCP conflict avoi dance [ RFC1889]
77--95 unassi gned
96--127  dynanic ? [ RFC1890]

30
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RTSP Real Time Streaming Protocol RFC2326

1998 FERMN)—Z JZHIHTH2AXELTERE
RTPEHIAL TENMET S L% IR
AMJ—ZU T —NIZHLTEE - FIE-BEY - BZ2RLEEETS
ETADOREETZIEIY
SATBEDZEDFIHE AT HE

EARMIZIZRTSPE B TIEXT—RXEIEET . RTPAEIE
BISLEIIZRTSPE Y3 DHIZTF—422BHAD A ZLERE

RTSPIXHTTP D ¥L3E
HTTPTIXOSA 7 UMDY T AU F ALY
RTSPTIEY—/ AN IS4 7 U MIEHRZE BEIA
RLaVTIUVIZR T HIREERITHI=DD Y 3> D=

AM) =3I T Y IMZE->TIHBEIERERHY

31 Copyright(C) Shigeki Moride 2001-2002
] IW2002)
RTSP (RFC2326)
4 MethodiF
RTSP®D 4 =
1 ] EUAEeT
RTSPIZIZ YL avDBEnH b SDP (Rc2321)
By AL BB — SIS LITER -
RTSPIZITXKEEA H D

SETUP, PLAY, RECORD, PAUSE, and TEARDOWN
RTSP Methodld>—4 U A TER
9S54 TFT U MEMethodI 2 —F U RBESEDITTERITS
H—/\FE DMethod NDIEENEL—T U ABBEDTTHE
ISEEFETICROI— U RABESTHNAHLEDSDE0K
RTSPDIGEIZIXFEREENH S
BEZ LB DX E
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RTSP/RTP®D S —4 > A HERE

OPTIONS Client Server
ammmsaosn o =]
DESCRIBE

AT DIERIE

RTSP Port
SETUP
BRI EDRE

TEARDOUN =
T

TEARDOWN
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OPTIONS &rsp metnoa

ZITHFONB A YR DI
C—oSIXWhZBE, S—ClEA T as L

C->S: OPTIONS* RTSP/1.0
CSeq: 1
Require: implicit-play
Proxy-Require: gzipped-messages
S>C: RTSP/1.0 200 OK
CSeq: 1
Public: DESCRIBE, SETUP, TEARDOWN, PLAY, PAUSE
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DESCRIBE «rse wetnod
- ‘/7‘“/“} 0) ,I-%s *&g ;k C->(S;:S[;ql?sgtileBE rtsp://server.example.com/fizzle/foo RTSP/1.0
N Accept: application/sdp, application/rtsl, application/mheg
B —/\—ILSDPTIHZ

S->C: RTSP/1.0 200 OK
CSeq: 312
Date: 23 Jan 1997 15:35:06 GMT
Content-Type: application/sdp
Content-Length: 376

v=0

o=mhandley 2890844526 2890842807 IN P4 126.16.64.4
s=SDP Seminar

i=A Seminar on the session description protocol
u=http://www.cs.ucl.ac.uk/staff/M.Handley/sdp.03.ps
e=mjh@isi.edu (Mark Handley)

c=IN 1P4224.2.17.12/127

1=2873397496 2873404696

a=recvonly

m=audio 3456 RTP/AVP 0

m=video 2232 RTP/AVP 31

m=whiteboard 32416 UDP WB

a=orient:portrait
_|

35 Copyright(C) Shigeki Moride 2001-2002
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S ET U P RTSP Method
EEREER—IDODRITT—3>
94T MEER R BE/E Transport 51| Z&
Y—NITERLTIEE
tyla B ESDOHE

C->S: SETUP rtsp://example.com/foo/bar/baz.rm RTSP/1.0
CSeq: 302
Transport: RTP/AVP;unicast;client_port=4588-4589

S->C: RTSP/1.0 200 OK
CSeq: 302
Date: 23 Jan 1997 15:35:06 GMT
Session: 47112344
Transport: RTP/AVP;unicast; client_port=4588-4589;server_port=6256-6257
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P LAY RTSP Method

P—/\—[ISETUPTRLI=AEZTOBLERIBREERK

HA SR ERRE CHEE A &E
BITIIIBEMEEHRLTHLERETE

Rane g e #‘% L—C :E)OK c->(s:%ﬁ3\;5rm//mdio.a<ample.com/audio RTSP/1.0

Session: 12345678

T4 NIRRT OREBET Range: npt=10-15

C->S: PLAY rtsp://audio.example.com/audio RTSP/1.0
CSeq: 836
Session: 12345678
Range: npt=20-25

C->S: PLAY rtsp://audio.example.com/audio RTSP/1.0
CSeq: 837
Session: 12345678
Range: npt=30-

37 Copyright(C) Shigeki Moride 2001-2002
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TEARDOWN &rsp vetno

BEDEFLE

C->S: TEARDOWN rtsp://example.com/fizzle/foo RTSP/1.0
CSeq;: 892
Session: 12345678

S->C: RTSP/1.0 200 OK
CSeq;: 892
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SDP Session Description Protocol RFC2327

Optional items are marked with a ~*".
Session description
v=(protocol version) a=rtpmap:<payload type> <encoding name>/<clock rate>[/<encoding parameters>]
o= (owner/creator and session identifier). a=cat:<category>
s= (session name) a=keywds:<keywords>
i=* (session information) a=tool:<name and version of tool>
u=* (URI of description) a=ptime:<packet time>
e=* (email address) a=recvonly
p=* (phone number) a=sendrecv
c=* (connection information — a=sendonly
not required if included in all media) a=orient:<whiteboard orientation>
b=* (bandwidth information) a=type:<conference type>
z="* (time zone adjustments) a=charset:<character set>
k=* (encryption key) a=sdplang:<language tag>
a=™ (zero or more session attribute lines) a=lang:<language tag>
Time description a=framerate:<frame rate>
t= (time the session is active) a=quality:<quality>
r=* (zero or more repeat times) a=fmtp:<format> <format specific parameters>
Media description
m= (media name and transport address)
i=* (media title)
c=* (connection information - optional if included at session-level)
=* (bandwidth information)
=* (encryption key)
a=* (zero or more media attribute lines)

39 Copyright(C) Shigeki Moride 2001-2002

EERORTSPO—
JOraLEZE VT B

RTSP/ Ny DERER - fEHT /3%

UNIX a< 2 k5qMY
# tcpdunp -s 1518 —w rtsp.log port rtsp
# tcpshow < rtsp.log

Fzl&
# tcpdunp -s 1518 -lenx port rtsp | tcpshow —cooked

GUI (Windows, X)
Ethereal

RTP/ry D EREL- B4 Y —)L rtptools %
rtpdump, rtpplay, rtpsend, rtptrans
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RTSP - Real G2

by tcpdump + tcpshow

41 Copyright(C) Shigeki Moride 2001-2002
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RTSP - Real G2 orTions

IP: RealPlayer -> RealServer hlen=20 TOS=00 dgramlen=421 id=A4CA
DATA: OPTIONS rtsp://real.example.com:554 RTSP/1.0.
CSeq: 1.
User-Agent: RealM edia RealPlayer Version 6.0.7.1503 (win32).
ClientChallenge: a3e77a6aab4fbccch004a5bdbb3d1a3e.
PlayerStarttime: [27/10/2001:20:04:21 09:00].
CompanylD: L60RDJT2B7kChymyPJHFRA==.
GUID: 00000000-0000-0000-0000-000000000000.
RegionData: .
ClientID: WinNT_5.0_6.0.9.450_play32_SF8J ja_686.
Pragma: initiate-session.

IP: RealServer -> RealPlayer hlen=20 TOS=00 dgramlen=333 id=BE05
DATA: RTSP/1.0200 OK.
CSeq: 1.
Date: Sat, 27 Oct 2001 11:05:12 GMT.
Session: 1481386453-1.
Server: RealServer Version 8.0.1.367 (freebsd-3.0-1386).
Public: OPTIONS, DESCRIBE, ANNOUNCE, SETUP, GET_PARAMETER, SET_PARAMETER, TEARDOWN.
RealChallengel: 3e57ec4a52851a2b4f6ad885a85c9579.
StatsMask: 3.
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RTSP - Real G2 pescrise

IW2002

IP:
DATA:

RealPlayer -> Real Server hlen=20 TOS=00 dgramlen=465 id=A4CB
DESCRIBE rtsp://real.example.com:554/real8video.rm RTSP/1.0.
CSeq: 2.

Accept: application/sdp.

Session: 1481386453-1.

Cookie: chid=ffjjihjidgdkjidmeoprourtfrjrktlufkfgkidldjgkel pllsmrmpgtrrinrgcuikdghhdi.
Bandwidth: 115200.

GUID: 00000000-0000-0000-0000-000000000000.

RegionData: .

ClientID: WinNT_5.0_6.0.9.450_play32_SF8J ja_686.
SupportsMaximumA SM Bandwidth: 1.

Language: ja, *.

Require: com.real.retain-entity-for-setup.

43 Copyright(C) Shigeki Moride 2001-2002
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RTSP - Real G2 pescriee

IP:
DATA:

Real Server -> RealPlayer hlen=20 TOS=00 dgramlen=1500 id=BEQ7
RTSP/1.0 200 OK.
CSeq: 2.

Date: Sat, 27 Oct 2001 11:05:12 GMT.

vsre: http://real.exampl e.com:8080/viewsour ce/templ ate.html ?nuyhtggaysz63Evirfnb53melbcfngA 1v1yeC3d4ngEt505gwuw4t6x05)bhcve6ngESxgsf.
Last-Modified: Sat, 27 Oct 2001 10:31:13 GMT.

Content-base: rtsp://real.example.com:554/r eal8video.rm/.

ETag: 1481386453-1.

Session: 1481386453-1.

Content-type: application/sdp.

Content-length: 5262.

v=0 _ 3
0=- 1004178673 1004178673 IN | P4 eal .example.com V= (protocol version) o
s=White Rain 0= (owner/creator and session identifier).
i=<No author>.2000 s= (session name)

t=00 A S A

a=SdpplinVersion: 1610643188 i= (session information)
a=Flagsinteger; 11 t= (time the session is active)

a=|sReal DataTyperinteger;1 m= (media name and transport address)
SR e b= (bandwidth information)
a=Title:buffer;"V2hpdGUgUmFpbgA="

a=Copyright:buffer;"qTIWMDAA"
a=Keywords:stri
a=ASMRuleBook:string;"#($Bandwidth < 15000), StreamOBandwidth = 8000, Stream1Bandwidth = 4000;#($Bandwidth >= 15000) && ($Bandwidth <
20000), StreamOBandwidth = 8000, Stream1Bandwidth = 7000;#($Bandwidth >= 20000) & & ($Bandwidth < 23025), StreamOBandwidth = 8000,
Stream1Bandwidth = 12000;#($Bandwidth >= 23025) & & ($Bandwidth < 33999),StreamOBandwidth = 11025, Stream1Bandwidth =
12000;#($Bandwidth >= 33999) & & ($Bandwidth < 59999),StreamOBandwidth = 11025, Stream1Bandwidth = 22974;#($Bandwidth >= 59999) & &
($Bandwidth < 79999),StreamOBandwidth = 20672, Stream1Bandwidth = 39327;#($Bandwidth >= 79999), StreamOBandwidth = 20672,
Stream1Bandwidth = 59327;"

a=Abstract:string;""

asrange:npt=0-0

m=audio 0 RTP/AVP 101

b=AS:21

a=control :streamid=0

a=range:npt=0-52.990000

a=length:npt=52.9900
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IP:
DATA:

Real Server -> Real Player hlen=20 TOS=00 dgramlen=1500 id=BE08
00

a=rtpmap:101 x-pn-realaudio
a=mimetype:string;"audio/x-pn-realaudio”
a=MinimumSwitchOverl ap:integer; 200
a=StartTimeinteger;0

a=AvgBitRateiinteger; 20672 a=rtpmap:<payload type> <encoding name>/<clock rate>[/<encoding parameters>] I

a=EndOneRuleEndAll:integer;1
a=AvgPacketSizeiinteger;600
a=EndTime:integer;51092
a=SeekGreaterOnSwitch:integer;0
a=Preroll:integer;4642
a=MaxPacketSize:integer;600
a=MaxBitRate:integer; 20672
a=RMFF 1.0 Flags.buffer;"AAgAAgAAAAIAAAACAAAAAGAA"
a=OpaqueDatabuffer;"TUXUSQAIAAMAAWAAAAAAAQABAAIAAGAEAAAAVISYY fOABQAALNIWNWY FUUCABQAAAEYAAAAAASAAA
MBAAADQY GOvY zsACAEGACAAAAAAHOAAABIAAAAAEAABZ2VucmNVh2sBBWAAAAAACAEAAAEBAAAMAAAAVISYY fOABQAALN
JhNWY FUUCABQAAAEYAAQAAAWAAARMAAAFC/WAAAAAACAFGACAAAAAAKXEAACSRAAAAEAABZ2VucmNvh2sBBWAAAAAAC
AEAAAEBAAAMAAAAXi5YYfOABQAALNJhNWY FUUCABQAAAE4AAEWAAAIGAAGOgAATINWAAAAAACGIY ADWAAAAAVIIAAFYIAAA
AEAACZ2VucmNvb2sBBWAAAAAAEAEAAAMEAAAXAAAAAAABAAMAAABWLNIWQAFAAAUCMELZgY SSWAFAAAARJAAAAABIAA
AzZWAAAOPgh29OWAIASAAIAAAAAATQAAAHOAAAAAQAAFNZWSYY 29vawEHAAAAAAAIAQAAAQEAAAW="
a=StreamName:string;"audio/x-pn-multirate-realaudio logical stream”

a=ASMRuleBook:string;"#($OldPNM Player), AverageBandwidth=8000, priority=5,PNMK eyframeRul e=T;#($Ol dPNM Pl ayer) A verageBandwidth=0,pr
iority=5,PNMNonK eyframeRul e=T ;#($Bandwidth < 11025),AverageBandwidth=8000, Pri ority=5;#($Bandwidth <
11025),AverageBandwidth=0,Priority=5,0nDepend=¥"2¥", OffDepend=¥"2¥";#($Bandwidth >= 11025) && ($Bandwidth <
20672),AverageBandwidth=11025, Priority=5;#($Bandwidth >= 11025) && ($Bandwidth < 20672),AverageBandwidth=0,Pri

_|
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IP: RealServer -> RealPlayer hlen=20 TOS=00 dgramlen=1500 id=BE09
DATA: ority=50nDepend=¥"4¥", OffDepend=¥"4¥"#($Bandwidth >= 20672),AverageBandwidth=20672,Priority=5;#($Bandwidth
>= 20672),AverageBandwidth=0,Priority=5,0nDepend=¥"6¥", OffDepend=¥"6¥";"
m=video 0 RTP/AVP 101
b=AS:59
a=control:streamid=1
a=range: npt=0-50.750000
a=length:npt=50.750000
a=rtpmap: 101 x-pn-realvideo
a=mimetype:string;"video/x-pn-realvideo"
a=MinimumSwitchOverlap:integer:( - (medianame and transport address)
a=StartTimetinteger.0 b= (bandwidith information)
GSaVIBIURIc tener 3952 a=rtpmap:<payload type> <encodi e>/<clock rate>{/<encod et
a=EndOneRuleEndAll:integer;1 pmap:<payload type> ing name>/<clock rate>[/<encoding parameters>]
a=AvgPacketSize:integer;509
a=EndTime:integer;50750
a=SeekGreaterOnSwitch:integer;1
a=Preroll:integer;20353
a=MaxPacketSize:integer;607
a=MaxBitRate:integer;59327
a=RMFF 1.0 Flags:buffer;" ABAAAgGAAAAAAAGACAAAAAGAAAAIAAAACAAAAAGAAAAIAAA=="
a=OpaqueData:buffer;" TUXUSQAQAAY ABgAHAAGAAGACAAEAAQAAAAAA -BE-
a=StreamName:string;"video/x-pn-multirate-realvideo logical stream"”
a=ASM RuleBook:string;"#(($Bandwidth >= 12000) && ($OIdPNMPlayer)),AverageBandwidth=12
_|
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IP: RealServer -> Real Player hlen=20 TOS=00 dgramlen=1319 id=BEOC

DATA: 000,priority=9,PNMKeyframeRule=T ;#(($Bandwidth >= 12000) & &
($OldPNM Player)),AverageBandwidth=0,priority=5,PNMNonK eyframeRule=T ;#(($Bandwidth < 12000) & &
($OldPNMPlayer)), TimestampDelivery=T,DropByN=T priority=9,PNM ThinningRule=T ;#($Bandwidth <
4000), TimestampDelivery=T,DropByN=T priority=9;#($Bandwidth >= 4000) && ($Bandwidth <
7000),AverageBandwidth=4000, Priority=9;#($Bandwidth >= 4000) && ($Bandwidth <
7000),AverageBandwidth=0,Priority=5,0nDepend=¥"4¥";#($Bandwidth >= 7000) & & ($Bandwidth <
12000),AverageBandwidth=7000, Priority=9;#($Bandwidth >= 7000) & & ($Bandwidth <
12000),AverageBandwidth=0,Priority=5,0nDepend=¥"6¥";#($Bandwidth >= 12000) && ($Bandwidth <
22974),AverageBandwidth=12000, Priority=9;#($Bandwidth >= 12000) && ($Bandwidth <
22974),AverageBandwidth=0, Priority=5,0nDepend=¥"8¥" ;#($Bandwidth >= 22974) && ($Bandwidth <
39327),AverageBandwidth=22974, Priority=9;#($Bandwidth >= 22974) && ($Bandwidth <
39327),AverageBandwidth=0, Priority=5,0nDepend=¥"10¥";#($Bandwidth >= 39327) & & ($Bandwidth <
59327),AverageBandwidth=39327,Priority=9;#($Bandwidth >= 39327) && ($Bandwidth <
59327),AverageBandwidth=0, Priority=5,0nDepend=¥"12¥" :#($Bandwidth >=
59327),AverageBandwidth=59327,Priority=9;#($Bandwidth >= 59327),AverageBandwidth=0,Priority=5,0nDepend=¥"14¥";"
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IP: RealPlayer -> Real Server hlen=20 TOS=00 dgramlen=420 id=A4CE
DATA: SETUP rtsp://real.example.com:554/r eal8video.r m/streamid=0 RTSP/1.0.
CSeq: 3.
RealChallenge2: 5ef5555fcad4124c05ab233757b7dca801d0a8e3, sd=55¢1025d.
RDTFeaturelevel: 2.
Transport: x-real-rdt/mcast;client_port=7070;mode=play x-r eal-rdt/udp;client_port=7070; mode=play,x-pn-
tng/udp;client_port=7070; mode=play,rtp/avp;unicast;client_port=7070-7071; mode=play.
If-Match: 1481386453-1.

IP: RealServer -> Real Player hlen=20 TOS=00 dgramlen=281 id=BEOE
DATA: RTSP/1.0200 OK.
CSeq: 3.
Date: Sat, 27 Oct 2001 11:05:12 GMT.
Session: 1481386453-1.
Real Challenge3: f8081bb888h5hbd97507bcd09dcac0d944213d09,sdr=Ff18b5¢d0.
RDTFeaturelevel: 2.
Transport: x-real-rdt/udp;client_port=7070;server_port=23116.
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IP: RealPlayer -> RealServer hlen=20 TOS=00 dgramlen=216 id=A4CF
DATA: SETUP rtsp://real.example.com:554/r eal8video.rm/streamid=1 RTSP/1.0.
CSeq: 4.
RDTFeaturelevel: 2.
Transport: x-real-rdt/udp;client_port=7070; mode=play.
Session: 1481386453-1.

IP: RealServer -> RealPlayer hlen=20 TOS=00 dgramlen=210 id=BEOF
DATA: RTSP/1.0 200 OK.

CSeq: 4.

Date: Sat, 27 Oct 2001 11:05:12 GMT.

Session: 1481386453-1.

RDTFeaturelevel: 2.

Transport: x-real-rdt/udp;client_port=7070;server_port=23116.
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IP: RealPlayer -> Real Server hlen=20 TOS=00 dgramlen=380 id=A4D1

DATA: SET_PARAMETER rtsp://real.example.com:554/real8video.rm RT SP/1.0.
CSeq: 5.
Subscribe: stream=0;rule=6,stream=0;rule=7,stream=1;rule=14,stream=1;rule=15.
Session: 1481386453-1.

PLAY rtsp://real.example.com:554/r eal8video.rm RTSP/1.0.
CSeq: 6.

Session: 1481386453-1.

Range: npt=0-51.092000.

éET_PARAM ETER * RTSP/1.0.

CSeq: 7.
Ping: Pong.

IP: RealServer -> Real Player hlen=20 TOS=00 dgramlen=128 id=BE14
DATA: RTSP/1.0 200 OK.

CSeq: 5.

Date: Sat, 27 Oct 2001 11:05:12 GMT.

Session: 1481386453-1.
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IP: RealServer -> Real Player hlen=20 TOS=00 dgramlen=348 id=BE17
DATA: RTSP/1.0200 OK.
CSeq: 6.
Date: Sat, 27 Oct 2001 11:05:12 GMT.
RTP-Info: url=rtsp://real.example.com:554/real 8video.r m/streamid=0; seq=0; rtptime=0,
url=rtsp://real.example.com:554/r eal8video.r m/str eamid=1; seq=0; rtptime=0.

i?TSP/l.O 451 Parameter Not Under stood.
CSeq: 7.
Date: Sat, 27 Oct 2001 11:05:12 GMT.

IP: RealPlayer -> RealServer hlen=20 TOS=00 dgramlen=188 id=A4D4

DATA: SET_PARAMETER rtsp://real.example.com:554/r eal8video.rm RT SP/1.0.
CSeq: 8.
SetDeliveryBandwidth: Bandwidth=96000;BackOff=0.
Session: 1481386453-1.

IP: RealServer -> RealPlayer hlen=20 TOS=00 dgramlen=128 id=BE26
DATA: RTSP/1.0 200 OK.

CSeq: 8.

Date: Sat, 27 Oct 2001 11:05:13 GMT.

Session: 1481386453-1.

|
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RTSP - Real G2 SET_PARAMETER
IP: RealPlayer -> RealServer hlen=20 TOS=00 dgramlen=189 id=A4D9
DATA: SET_PARAMETER rtsp://real.example.com:554/real8video.rm RT SP/1.0.
CSeq: 9.
SetDeliveryBandwidth: Bandwidth=104000;Back Off=0.
Session: 1481386453-1.
IP: RealServer -> RealPlayer hlen=20 TOS=00 dgramlen=128 id=BE71
DATA: RTSP/1.0200OK.
CSeq: 9.
Date: Sat, 27 Oct 2001 11:05:16 GMT.
Session: 1481386453-1.
|
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IP: RealPlayer -> RealServer hlen=20 TOS=00 dgramlen=190 id=A507

DATA: SET_PARAMETER rtsp://real.example.com:554/real8video.rm RT SP/1.0.
CSeq: 10.
SetDeliveryBandwidth: Bandwidth=105040;Back Off=0.
Session: 1481386453-1.

IP: RealServer -> Real Player hlen=20 TOS=00 dgramlen=129 id=C308
DATA: RTSP/1.0 200 OK.

CSeq: 10.

Date: Sat, 27 Oct 2001 11:05:49 GMT.

Session: 1481386453-1.

_|
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IP: RealPlayer -> Real Server hlen=20 TOS=00 dgramlen=408 id=A50B
DATA: SET_PARAMETER rtsp://real.example.com:554/real8video.rm RT SP/1.0.
CSeq: 11
Session: 1481386453-1.
PlayerStats: Statl: 220 0 0 0 020_Kbps Stereo_Music_High_- RA8|[Stat2: 20672
0 0 0 0 0 0 0 0 4020 Kbps Stereo_Music_High - RAS8].
IP: RealServer -> Real Player hlen=20 TOS=00 dgramlen=129 id=C436
DATA: RTSP/1.0 200 OK.
CSeq: 11.
Date: Sat, 27 Oct 2001 11:06:21 GMT.
Session: 1481386453-1.
_|
54 Copyright(C) Shigeki Moride 2001-2002

27



IW2002

RTSP - Real G2 tearpown

IP: RealPlayer -> Real Server hlen=20 TOS=00 dgramlen=135 id=A50C
DATA: TEARDOWN rtsp://real.example.com:554/real8video.rm RT SP/1.0.
CSeq: 12.
Session: 1481386453-1.

IP: RealServer -> RealPlayer hlen=20 TOS=00 dgramlen=106 id=C437
DATA: RTSP/1.0200 OK.

CSeq: 12.

Date: Sat, 27 Oct 2001 11:06:21 GMT.
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By Ethereal
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DESCRIBE rtsp://qtconfig.apple.com/qt/config/porttest. mov RTSP/1.0
CSeq: 1

Accept: application/sdp

Bandwidth: 2147483647

Accept-Language: fr-FR

User-Agent: QTS (qtver=6.0;0s=Windows NT 5.0Service Pack 3)

RTSP/1.0 200 OK
Server: QTSS/4.0 [v410]-MacOSX
Rl

Cseq:

Last-Modified: Wed, 09 Jan 2002 00:35:58 GMT
Cache-Control: must-revalidate

Content-length: 305

Date: Sat, 16 Nov 2002 03:47:09 GMT

Expires: Sat, 16 Nov 2002 03:47:09 GMT

Content-Type: application/sdp

X-Accept-Retransmit: our-retransmit

Content-Base: rtsp://gtconfig.apple.com/qt/config/porttest. mov/

v=0

o=StreamingServer 3246407588 1010536558000 IN 1P4 17.254.0.161
s=/qt/config/porttest. mov

u=http:///

e=admin@

c=IN 1P40.0.0.0

t=00

a=control:*

a=x-qt-text-cpy:Copyright 1997-1998 Apple Computer, Inc.
asrangenpt=0- 0.06667

m=video 0 RTP/AVP 96

a=rtpmap:96 X-QT/600

a=control:track|D=2
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RTSP - QuickTime setup

SETUP rtsp://gtconfig.apple.com/qt/config/porttest. mov/trackl D=2 RTSP/1.0
CSeq: 2

Transport: RTP/AV P;unicast;client_port=6970-6971

X-retransmit: our-retransmit

x-dynamic-rate: 1

X-transport-options: late-tolerance=2.900000

User-Agent: QTS (gtver=6.0;0s=Windows NT 5.0Service Pack 3)
Accept-Language: fr-FR

RTSP/1.0 200 OK

Server: QTSS/4.0 [v410]-MacOSX

Cseq: 2

Last-Modified: Wed, 09 Jan 2002 00:35:58 GMT
Cache-Control: must-revalidate

Session: 2070087252480211813

Date: Sat, 16 Nov 2002 03:47:09 GMT

Expires: Sat, 16 Nov 2002 03:47:09 GMT
Transport: RTP/AV P;unicast;client_port=6970-6971;source=17.254.0.161;server_port=6970-6971;ssrc=69A0D 248
X-Transport-Options: late-tolerance=2.900000
X-Retransmit: our-retransmit
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PLAY rtsp://gtconfig.apple.com/qt/config/porttest. mov RTSP/1.0
CSeq: 3

Range: npt=0.000000-0.066667

x-prebuffer: maxtime=2.000000

Session: 2070087252480211813

User-Agent: QTS (qtver=6.0;0s=Windows NT 5.0Service Pack 3)

RTSP/1.0 200 OK

Server: QTSS/4.0 [v410]-MacOSX

Cseq: 3

Session: 2070087252480211813

RTP-Info: url=trackl D=2;seq=49211;rtptime=804959467
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RTSP - QuickTime Tearpown

TEARDOWN rtsp://qgtconfig.apple.com/qt/config/porttest. mov RTSP/1.0
CSeq: 4

Session: 2070087252480211813

User-Agent: QTS (qtver=6.0;0s=Windows NT 5.0Service Pack 3)

RTSP/1.0 200 OK

Server: QTSS/4.0 [v410]-MacOSX
Cseq: 4

Session: 2070087252480211813
Connection: Close
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FEC Forward Error Correction RFC2733
[IN—FTARIRAIDS D/ YR IEVNS DN — BB fili
MREET—2%HoMLHE>THL
INTYPPERLTEISAT U TRYD /Tyt ETHE
Real T RealServer8 MHEEINTINVS
FOMDRUE—DH—NTELEEFENTFIVR
— & B4
INTYMBBES LISy OREBIZESE. TR/ 7TYMNEERK
KONBIEERYDONr b DORBNEHE, #RERETDHLICLYEBE
RKDEINTINEREIZED
HEIBIRDCDHEITESEVSEIER
DBERTRNASYNDIEEI., /9y DB KRICIRTE
TIFXFrAREHRTBHEICRYRELNRERE

FECIZRI 9S4tk
RFC2354 | Options for Repair of Streaming Media.

RFC2733 | An RTP Payload Format for Generic Forward Error Correction.
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Internet Streaming Media Alliance
Sponsor: Apple, Cisco, IBM, Kasenna, Philips, Sun

ISMA = MPEG4 + RTSP + RTP
ISMA Profile 0
MPEG4 Simple Visual Profile
QCIF(176x144), 15fps, 64Kbps max
ISMA Profile 1
MPEG4 Advanced Simple Profile (ASP) or Simple Visual Profile
CIF(352x288), 30fps, 1.5Mbps max
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Maxfiles(FreeBSD) EHFICEETHRE
fstat , Isof L E THE / etc/sysctl.conf
(4T o -~ ker n. maxfil es=4000
szalServerliEE.’JLT_f_;T'UGOPEEET T G G000 [ Cofae [ CE=EE0
T I+ Vb H—F L TIERKEH 2000
/kernel: file: table is full HFEIATUR
mbuf (FreeBSD) #sysctl -w kern. maxfil es=4000
BAEOYRIE netstat —m #sysctl -w kern. maxfil esper proc=4000

FRLEIWEEEH—TILOBHEE
+£ <& kern.ipc.nmbelusters THRE (RFH—RILDH)
A=AV T4 =23V T7AIVIZF T avEM
options NMBCLUSTERS=8000
A—RIILBEEOLEAIL.
http://www.ip.FreeBSD.org/www.FreeBSD.org/ja/FAQ/kernelconfig.html
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Real Networks (H )
http://www.jp.realnetworks.com/

Microsoft Media ( H )
http://www.Microsoft.com/japan/windows/windowsmedia/

Apple QuickTime (AA)
http://www.apple.co.jp/quicktime/

JPNIC RFC-JP 7Oz /k
http://rfc=jp.nic.ad.jp/

IP Multicast Initiative(H &)
http://www.iijnet.or.jp/IPmulticast/

IETF(Internet Engineering Task Force)
http://www.ietf.org/
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RTSP - RealOne

By Ethereal
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RTSP - RealOne orTions

OPTIONS rtsp://213.248.114.79:554 RTSP/1.0

CSeq: 1

User-Agent: RealMedia Player Version 6.0.9.1753 (win32)
ClientChallenge: e08c17c6bab34alc856f6h9eel2abdea

ClientID: WinNT_5.0_6.0.11.818 RealPlayer R10JAD_ja UNK
CompanylD: VI20DHZ1ZpjkniuKn3nmaQ==

GUID: 00000000-0000-0000-0000-000000000000
PlayerStarttime: [16/11/2002:11:21:39 09:00]

Pragma: initiate-session

RegionData: 001-0000

RTSP/1.0 200 OK

CSeq: 1

Date: Sat, 16 Nov 2002 02:24:21 GMT

Server: RealServer Version 6.1.3.970 (win32)

Public: OPTIONS, DESCRIBE, ANNOUNCE, SETUP, GET_PARAMETER, SET_PARAMETER, TEARDOWN
RealChallengel: ¢12a36c02388cd909dalbada00348342

StatsMask: 3

87 Copyright(C) Shigeki Moride 2001-2002

RTSP - RealOne pescrise

DESCRIBE rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rm RTSP/1.0
CSeq: 2
Accept: application/sdp
Bandwidth: 1544000
ClientID: WinNT_5.0_6.0.11.818_RealPlayer_R10JAD_ja UNK
GUID: 00000000-0000-0000-0000-000000000000
Language: ja, ja, *
RegionData: 001-0000
Require: com.real.retain-entity-for-setup
SupportsMaximumASM Bandwidth: 1
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RTSP - RealOne pescrise

RTSP/1.0 200 OK
CSeq: 2
Date: Sat, 16 Nov 2002 02:24:21 GMT
Set-Cookie: chid=dkegohiijjdkclfmeonokumglojrptopcfhgkiil €ifkl plmnpompl grops tapikfgemdl; path=/;expires=Thu,31-Dec-2037 23:59:59 GMT
vsre: hitp://213.248.114.79:8080/viewsour ce/templ ate. html nuyhtgdotvz60uxCshoEahdehrgDa7Dor Dreusctafrnwjtgchafyf -B&-
X-TSPort: 7802
Last-Modified: Mon, 14 Oct 2002 08:42:29 GMT
Content-base: rtsp://213.248.114.79:554/universal/u2/el ectrical storm_|ow.rm/
ETag: 37350-2
Content-type: application/sdp
Content-length: 4882

v= (protocol version)
v:01034581349 1034581349 IN 1P4 213.248.114.79 (R e )
0o=- 2 g 3 §
U2 - Electrical Storm SE=m)
i=MediaWave Production Ltd 9 Universal Music 2002 i= (session information)
a=Flagsinteger;11 t= (time the session is active)
&=IsReal DataT yperinteger;1 m= (media name and transport address)
e 2 I b= (bandwidth information)
a=Title:buffer;"VTIgLSBFbGVjdHIpY 2Fsl FNOb3JIAA="

a=Copyright:buffer;"gSAgVW5pdmVyc2Fsl E11c21jI DIWMDIA"

a=Author:buffer;"TWVkaWFXY X ZIIFByb2R1Y 3Rpb24gTHRKAA=="

a=Keywordsstring;""

a=ASMRuleBook:string;"#($Bandwidth < 16500), StreamOBandwidth = 8000, Stream1Bandwidth = 5199;#($Bandwidth >= 16500) && ($Bandwidth <
22000), StreamOBandwidth = 8000, Stream1Bandwidth = 8500;#($Bandwidth >= 22000) & & ($Bandwidth < 29000), StreamOBandwidth = 8000,
Stream1Bandwidth = 14000;#($Bandwidth >= 29000) & & ($Bandwidth < 37000),StreamOBandwidth = 8000, Stream1Bandwidth =
21000;#($Bandwidth >= 37000) && ($Bandwidth < 40000),StreamOBandwidth = 8000, Stream1Bandwidth = 29000;#($Bandwidth >= 40000) &&
($Bandwidth < 56000),StreamOBandwidth = 8000, Stream1Bandwidth = 32000;#($Bandwidth >= 56000), StreamOBandwidth = 8000,
Stream1Bandwidth = 48000;"

a=Abstract:string;""

t=00
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RTSP - RealOne sbp - audio

m=audio 0 RTP/AVP 101

a=control:streamid=0

a=rtpmap: 101 x-pn-realaudio

a=length:npt=274.175000

a=range:npt=0-274.175000

a=mimetype:string;"audio/x-pn-realaudio” - -

a=MinimumSwitchOverlap:integer;200 a=rtpmap:<payload type> <encoding name>/<clock rate>[/<encoding parameters>] I

a=StartTimeinteger;0

a=AvgBitRate:integer;8000

a=EndOneRuleEndAll:integer;1

a=AvgPacketSize:integer;288

a=EndTime:integer;273168

a=SeekGreaterOnSwitch:integer;0

a=Preroll:integer;4608

a=MaxPacketSize:integer; 288

a=MaxBitRate:integer;8000

a=RMFF 1.0 Flags.buffer;"AAQAAgAAAAIAAA=="

a=OpaqueDatabuffer;" TUXUSQAEAAEAAQAAAAAAAGAAAFY UCMHIAAUAACSYY TVMBWHHAAUAAABGAAAAAAEGAA
QVAAAABMAKKCAMAAGBIAAGAAAAABIAAAATQAAAABAAAWIbNJb29rAQCcAAAAAAAGBAAABAQAADAAA
AFYUucmH9AAUAACS5YY TVMBWHHAAUAAABGAAAAAAEGAAQVAAAABMAKKCAMAAGBIAAGAAAAABIAAAAT
QAAAABAAAWAIbnJjb29rAQCcAAAAAAAGBAAABAQAADA=="

a=StreamName:string;"audio/x-pn-multirate-realaudio logical stream"

a=ASM RuleBook:string;"#$OldPNM Player) AverageBandwidth=8000, priority=5,PNMKeyframeRule=T;#$OldPNM Player) Average
Bandwidth=0,priority=5,PNMNonK eyframeRule=T;AverageBandwidth=8000, Priority=5;AverageBandwidth=0,Priority=5,0
nDepend=¥"2¥", OffDepend=¥"2¥";"
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RTSP - RealOne sop - video

m=video 0 RTP/AVP 101
a=control:streamid=1

atralgenpl =0-273.168000
a=mimetype:string;"video/x-pn-realvideo"
a=MinimumSwitchOverlap:ints 0 - "
e SartTimeinteger aprinteger m= (media name and transport address)
a=AvgBitRateinteger; 48000 b= (bandwidth information)
a=EndOneRuleEndAll:integer; 1 a=rtpmap:<payload type> <encoding name>/<clock rate>[/<encoding parameters>]
a=AvgPacketSizelinteger;515
a=EndTimeinteger; 273168
a=SeekGreaterOnSwitch:integer; 1
a=Preroll:integer;6610
a=MaxPacketSize:integer; 607
a=MaxBitRate:integer;48000
a=RMFF 1.0 Flags.buffer;"ABIAAGAAAAAAAGACAAAAAGAAAAIAAAACAAAAAGAAAAIAAAACAAA="
a=OpaqueData:buffer;* TUXUSQASAACABWAIAAKAAGACAAEAAQAAAAAAAWADAAQABAAFAAUABIAGAAOA -BE-
<tring;"video/x-pn- i ealvideo logical stream”

a=ASMRuleBook:string;"#(($Bandwidth >= 14000) && ($OIdPNM Player)),AverageBandwidth=14000,priority=9,PNMK eyframeRul e=T #(($Bandwidth >=

14000) && ($OIdPNMPlayer)),AverageBandwidth=0,priority=5,PNMNonK eyframeRul e=T ;#(($Bandwidth < 14000) &&

($01dPNMPlayer)), TimestampDelivery=T,DropBy| priority=9,PNMThinningRule=T;#($Bandwidth <

5199), TimestampDelivery=T,DropByN=T priority=9;#$Bandwidth >= 5199) && ($Bandwidth <

8500),AverageBandwidth=5199, Priority=9;#($Bandwidth >= 5199) & & ($Bandwidth <

8500),AverageBandwi =5,0nDepend=¥"4¥";#($Bandwidth >= 8500) & & ($Bandwidth <

14000),A verageBandwidth=8500, Priority=9;#($Bandwidth >= 8500) & & ($Bandwidth <

14000),AverageBandwidth=0, Priority=5,0nDepend=¥"6¥";#($Bandwidth >= 14000) && ($BandW|dth <

21000),A verageBandwidth=14000, Priority=9;#($Bandwidth >= 14000) && ($Bandwidth

21000),AverageBandwidth=0,Priority=5,0nDepend=¥"8¥" #($Bandwidth >= 21000) & & ($BanOW|dth <

_|
91 Copyright(C) Shigeki Moride 2001-2002
| | IW2002
RTSP - RealOne setup - audio
SETUP rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rnvVstreamid=0 RTSP/1.0
CSeq: 3
RealChallenge2: d082dc3bca283a6baf 36640e5156d20801d0a8e3, sd=ddc3a65d
RDTFeaturelevel: 2
Transport: X-real-rdt/udp;client_port=7070;mode=play,x-pn-tng/udp;client_port=7070;mode=play,rtp/avp;unicast;client_port=7070-
7071;mode=play,x-pn-tng/tcp; mode=play,x-real-rdt/tcp;mode=play,rtp/avp/tcp;unicast; mode=play
I1f-Match: 37350-2
RTSP/1.0 200 OK
CSeq: 3
Date: Sat, 16 Nov 2002 02:24:22 GMT
Session: 37350-2
Real Challenge3: da31205d5e05c3402655b620dcd18f5e4f213d09,sdr=d25c2bd8
Transport: x-real-rdt/udp;client_port=7070;server_port=28344
_|
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RTSP - RealOne setup - video

SETUP rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rm/streamid=1 RTSP/1.0
CSeq: 4

RDTFeaturelevel: 2

Transport: x-real-rdt/udp;client_port=7070;mode=play

Session: 37350-2

RTSP/1.0 200 OK

CSeq: 4

Date: Sat, 16 Nov 2002 02:24:22 GMT

Session: 37350-2

Transport: x-real-rdt/udp;client_port=7070;server_port=28344
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RTSP - RealOne SET_PARAMETER, PLAY

SET_PARAMETER rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rm RTSP/1.0
CSeq: 5

Subscribe: stream=0;rule=2,stream=0;rule=3,stream=1;rule=16,stream=1;rule=17

Session: 37350-2

RTSP/1.0 200 OK

CSeq: 5

Date: Sat, 16 Nov 2002 02:24:25 GMT
Session: 37350-2

SET_PARAMETER rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rm RTSP/1.0
CSeq: 6

SetDeliveryBandwidth: Bandwidth=224000;BackOff=0

Session: 37350-2

PLAY rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rm RTSP/1.0
CSeq: 7

Session: 37350-2

Range: npt=0-273.168000
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RTSP - RealOne SET _PARAMETER

SET_PARAMETER * RTSP/1.0
CSeq: 8
Ping: Pong

RTSP/1.0 200 OK

CSeq: 6

Date: Sat, 16 Nov 2002 02:24:26 GMT
Session: 37350-2

RTSP/1.0 200 OK

CSeq: 7

Date: Sat, 16 Nov 2002 02:24:26 GMT

RTP-Info: url=rtsp://213.248.114.79:554/universal /u2/electricalstorm_low.rm/streamid=0;seq=0;rtptime=0,
url=rtsp://213.248.114.79:554/universal/u2/electricalstorm_|ow.rm/streamid=1;seq=0;rtptime=0

RTSP/1.0 451 Parameter Not Understood
CSeq: 8
Date: Sat, 16 Nov 2002 02:24:26 GMT

SET_PARAMETER rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rm RTSP/1.0

CSeq: 9

Session: 37350-2

PlayerStats: Stat1: 94 0 0 0 08_kbps_Music]

[Stat2: 8000 21517 0 0 0 0 0 0 0 0 08_kbps Music]
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RTSP - RealOne tearbown

TEARDOWN rtsp://213.248.114.79:554/universal/u2/electricalstorm_low.rm RTSP/1.0
CSeq: 10
Session: 37350-2

RTSP/1.0 200 OK
CSeq: 9

Date: Sat, 16 Nov 2002 02:24:33 GMT
Session: 37350-2
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