Frameworks

e Multimedia-Frameworks

e Motivation, Ziele

e Komponenten: Player, Encoder, Server
e Streaming, RTP

®*  Windows-Media
e Windows Media Player
e Digital Rights Management

e Java Media Framework

e Konzept, Klassenhierarchie, Status
e Registry, Codec-Auswahl

e Codebeispiele
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Frameworks, Ziee

Infrastruktur ("Rahmenwerk") fur

e Wiedergabe von Multimedia (mdglichst viele Medientypen),
e von lokalen Datentragern

e oder Streaming Uber Netzwerke / Internet

e Synchronisation der beteiligten Medien

¢ |Interaktion

e Verwaltung der bendtigten Codecs und Renderer
e Unterstitzung der bendétigten Netzwerkprotokolle

zusatzlich

e Unterstltzung fir Medienproduktion / -capturing

e Rechte-Management (Copyright, Kopierschutz, Pay-per-use, ...

e Medien-Server
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Frameworks:. |IBM Hotmedia Marketing . . .

7 o A% LN EE

A single, easy-to-use authoring environment provides the basis for

creating a wide range of multimedia effects, resulting in a single file that
contains a variety of multiple interactive elements and is easily added to

a Web page. Just like that.

ith HotMedia, today’s Web professionals can take advantage of a number

of opportunities in e-business, such as:

* e-tour: Customers can take a virtual tour nf any environment
e e—care: ...or view and hear n;n?mtifmﬂi and assemhfy instructions online

e e~tail: ... and in.tt?mm‘.i-:-'t?fy experience pmdu.-:?ts and services.
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Frameworks: Beispiele

e Microsoft WindowsMedia

e Real Networks

e Apple Quicktime

e Sun Java Media Framework
(Linux Simple Direct Layer, aber nur Ansatze zu Tools: xmps, xine, ...)
(MPEG-4)

enorme Marktbedeutung, daher:
e Player meistens gratis verfligbar
e Bindung an proprietare (undokumentierte) Protokolle
e Authoring-Tools fur "low quality” frei verfligbar
e aber professionelle Versionen kommerziell
e Medien-Server "schweineteuer"

e zunehmende Bedeutung von "Digital Rights" Tools
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Frameworks:. Grundfunktionen

e | esezugriff auf Medien-Dateien oder -Streams

e Erkennung des jeweiligen Datenformats (z.B. AVI oder Qt)
e Bereitsstellen / Zugriff auf Codecs (z.B. MPEG-2)
e zusatzliche Filter (z.B. YUV nach RGB)
e Geratezugriff zur Ein- und Ausgabe (z.B. Framebuffer, DV-Kamera)

e Player-Applikation w/o GUI
e Player-Utilities: playlists, cddb-Zugriff, ...

e Streaming, Quality of Service (Qo0S)
e Sicherheits- und Copyright-Funktionen
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Frameworks. Synchronisation

Video 25fps: jedes Frame jeweils 40 ms
Audio 48KHz: jedes Sample 20.8 ps

USW.

aber: wie genau muss die Synchronisation passen?

Puffergrosse / Latenz / QoS (re-transmission) optimieren

Experimente mit Testpersonen
Versatz Video / Musik / Sprache variieren
individuelle Bewertung der wahrgenommenen Fehler

Empfehlungen (Beispiele, siehe Steinmetz 5.6 flr Details):

Audio (Versatz von Stereosamples) +/- 11 s
Audio (Dialog mehrerer Personen) +/- 120 ms
Audio (Hintergrundmusik) +/- 500 ms

Video (Lippensynchronisation) +/- 80 ms
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Beispial: Lippen-Synchronisation

Detected Errors [%)
100 BT ST

ataa

aaaaaaa
aaaaa

......

-320 -280 -240 -200-16B0 -120 -80 -40 0 248 808 120 1B0 200 240 280 320

Skew [msec)

B e vew Bl shoucervew El ooy vew

audio behind video audio ahead of video

Abhangigkeiten:

e Video-Inhalt, z.B. Sprache vs. Ereignisse (z.B. Hammerschlag)
¢ Video-Hintergrund, wg. Ablenkung

e Kamera-Einstellung (Totale vs. Figur vs. nur Kopf)

e nur Sprache oder Hintergrundgerausche oder Musik

e Eigenheiten der jeweiligen Sprache

(siehe Steinmetz, Kapitel "media synchronization™)
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Sreaming. Definition

"Streaming Media / Audio" ;=

e Echtzeit-Ubertragung von Mediendaten
e von einem Server zu einem / vielen Clients

e ohne vorheriges Laden der gesamten Daten

e Beschrankung auf Bitrate des Kanals, mit Schwankungen
e erfordert Fehlertoleranzmechanismen

e Tradeoff Qualitat / Robustheit / Bitrate

e Audio auch standalone ("Internet Radio")
e aber meistens Video / Animationen mit sychronem Audio

e grol3es Marktpotential erwartet ("Video on demand", ...)

e Microsoft WMA, RealAudio, Apple Quicktime, Liquid Audio, ...

e Mediensuche / Tauschboérsen (Napster) / Copyright-Fragen
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Sreaming:. Szenarien

Client
- ] .
Server : Client Unicast
>
Client
- Client _
Server Multicast
Client

i Client
Client /
M _ Konferenz
/ Client

Client

Client

Client
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Sreaming: System

create digitize

store

B

Encoder —® Server

media encoder &
source ' compression
software

server
software
data formats

deliver experience

|
|
: Client
|

| Client

|

|

| : Client

| |

| |

| network | player

| protocols | software
QoS

funktionierendes System erfordert alle Komponenten:

e alle Anbieter liefern "integrierte Losung"
e Encoder + Server + Management + Player (+ Verschlisselung)
e Microsoft, RealNetworks, Apple, ...
e Live-Ubertragung nur mit Echtzeit-Encoder

Medientechnik | SS 2004



Sreaming. Bandbreiten

"streaming" ist stark von verfigbarer Bandbreite abhangig:

Modem 28 .. 56 Kb/s
ISDN 64 Kbl/s
DSL 128 .. 768 Kb/s
Intranet 10 .. 100 Mb/s
MPEG-2 (DVD) 4.9 Mbl/s
MPEG-1, CDDA 1.5 Mbl/s
MPEG-4 (DivX) 1.5 Mbl/s
MP3 Audio 64 .. 320 Kb/s
RealAudio 8 10 .. 160 Kb/s

selbst MP3 nicht per Modem streaming-fahig

(bis ca. 4 Mb/s)

Bildtelefonie (H.263 QCIF 15fps) erfordert mindestens ISDN
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Sreaming. Internet

Multimedia-Ubertragung im Internet ("IP"):

e hohe Bandbreiten erforderlich (s.0.)

e flr Unicast / Multicast- Ubertragungen

e nur Paketvermittlung, keine Punkt-zu-Punkt-Verbindungen
e Echtzeitanforderungen: z.B. Latenz < 250ms fir Telephonie

=> "klassische" Protokolle (ftp) fur Streaming ungeeignet
=> neue Protokolle notwendig

e verlorene Daten (dropped frames) oft tolerierbar
e verlorene Pakete meistens bei tberlastetem Netzwerk
e wiederholte Ubertragung verschlimmert das Problem

=> auf IP/UDP aufsetzen, nicht auf TCP
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RTP

IP header UDP header

RTP header RTP payload

"real time transport protocol", RFC1889 / RFC1890

setzt auf UDP auf

timestamps

sequence numbers
payload type identifier
source identification
encryption

aber auch RTP auf IP direkt mdglich

fur Streaming / Echtzeitwiedergabe
weil UDP keine Reihenfolge garantiert

z.B. PCM, MP3, MPEG-2, H.261

z.B. Sprecher bei einer Telekonferenz

In Quicktime / RealAudio als Transportprotokoll verwendet
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RTP: Packet-Header

1
9012345
Tk S S S S
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2
6 90 23456789 1
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M PT equence nunber
I S i T S e i S o T S S S

ti mestanp |
B I T S i S I T T LI D U S S I ST SO S S i ST SN S
synchroni zati on source (SSRC) identifier |
+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=F+=+=+=+=+=+=+=+=+=+
| contributing source (CSRC) identifiers |
| : |

T S S e i S S S T i S S S S S T £ i S s

8 1
- +- - +-
I q
-+

1

+

1

1

+ —
1

+

1

+

-+

version number (2)

P: padding

CC: CSRC count (>1 if payload mixes data from several sources)
M: marker, e.qg. "frame boundary"

PT: payload type

sn, ts sequence number, timestamp
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RTCP: RTP control protocol

e periodische Ubertragung von Kontrolldaten
e zwischen allen Betelligten (Server <-> Clients)

Funktionen:

e Statusmeldungen der Clients (Verlustrate, Jitter, ...)
e eindeutige Kennzeichnung aller Quellen (CNAME)

e Adaption der RTCP Paketrate (wegen Skalierbarkeit)
o Session-Control

Pakettypen:

SR
RR
SDES
BYE
APP

sender report transmission statistics
receiver report perception statistics
source description incl. CNAME

end of participation
application specific function
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RTCP: Receiver Report

0 1 2 3
01234567890123456789012345678901

T it eI R e e e i T (I SRR S R SR S R R STt (I S S el it sOTE SRR R

| V=2| P| RC | PT=RR=201 | | engt h | header
I e e e e T e R s ks ST S e S e Tl i st ST TR S S SRR T

| SSRC of packet sender |
+=+=+=+=+=+=+=+=+=+=+ =+t =+ =+ ===+ S =t oSS sS4 S S S S =+

| SSRC 1 (SSRC of first source) | report
Fo - e e e e e - e - e - b - - - - - - - - - - - - - - +- - +- + Dl ock
| fraction | ost | cunul ati ve nunber of packets | ost | 1
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| ext ended hi ghest sequence nunber received |

s S S s i mi i i e i S S S S S S

| interarrival jitter |

s S S e i mi s S

| | ast SR (LSR) |

s T T T s S i S S b S S S S

| del ay since last SR (DLSR) |

+=+=+=+=t=+=+=t=+=+=+=t+=+=+=+=t+=+=+=+=F+=+=+=+=+=+=+=+=+=+=+=+=+=+

| SSRC 2 (SSRC of second source) | report

Fo e e e e e e - e b - e b - - e e - - e - - - - - - - - - +-+-+ Dl Ock

. 2

R = = e e e e R = R R N R R R
profil e-specific extensions |
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Windows Media Homepage

[#] Hetscape: Hindows Hedia Technologies Hone

File Edit ‘“iew Go Communicator Help
423 B Haddd

w" Bookmarks J{ Location: Iff_http:,-",-"mm.micrnsuft. com/windows frindowsmediadefanlt. aspinoscript=1&

;| @J” what's Related

¢ Windows

" l Media Technologies

Windows Media Koot 3rd Generation
Windows*®
Bonus Pack mglt:ilm _ Windows Media
Wi P i ain

for Windows e P code named "Corona”
Experience Digital
Media at its best with | zarn more!
Wwindows XP.

Get the free
Windows Media
Bonus Pack for
Windows P

today!

Learn About Windows Media

Get Started

W'hat is Windows hedia? Find
out!

Create

tdake compelling Yindows tiedia
content!

Distribute

Host and deliver Windows hdedia!

Business, Education & Government
Lse Windows Media for
cost—effective communications
throughout your organization,

" Cool Stuff

3

Al Products | Support | Seawrch | microsoftoom Home

Microsoft
Get holiday!

ESearch Windows M
Mew player skin

- Download (537 KB) Technologies & Tools

¥ Cool Content YWindows hedia
Black Hawk Down Player

8 W indowsmedia.com Windows Media

tdore Coal Stuff # Encoder

1 Windows Media
Demo It -LI& Server
z T Windows Media
S DR
: § Windows kedia
Consurmer Electronics 7
Getting Started with p Microsoft

Yindows XP “ Plus!
Zee Wyindows ®P in action! tare Technologies & Tools

tore Demos - :
Windows hMedia

* Download Center

Headlines
o hicrosoft Previews the MNext Wersion of
YWindows hedia Technologies, Code—MNamed
"Corona”

= [ew Study Shows WMPXP is Faster than BealOne..

F[

5% % @P @ @||

(07.01.2002)
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WindowsMedia: Ziele, Features

"deliver digital media, such as songs and videos,

through the Internet in a protected and secure manner. [ ...]
Provides tools for protecting digital files so you distribute
them and maintain copyright protection. [ ...]

Solutions are flexible enough to be easily adapted to your
current business model or to create new ones."

(Microsoft Media Rights Manager 7 SDK)

Komponenten des WindowsMedia Konzepts:

e Windows Media Player
e Windows Media Tools
e Windows Media Rights Manager

e Player auch fur nicht-Windows Plattformen verfiigbar
derzeit: Macintosh, Solaris (!), Pocket-PC, "palm-size PC"
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WindowsMedia: Media Player

'—: Wirdaws Media Plager

wesentliche Veranderungen seit Player 6.x auch unter der Oberflache:

e unterstitzt Windows Media Rights Manager
e online feedback tUber Mediennutzung

e "counted operations", "expiration”, ...
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Windows Media: Medientypen

il
Datei  Akkion  Ansicht  ?
IR

=2 GANDALF N

F‘f Anschliisse (oM und LPT)

= ) Audio-, Video- und Gameconkraller
Audiocodecs
Legacy-Audiotreiber
Legacy-Videoaufnahmeger &t
Mediensteuerungsgerat
MPU-401-kompatibles MIDI-Ger 4t
Standardgarmeport

Inimodern Halbduple:x Audioger &t
Y18 AC'97 Enhanced Audio Contraller (WD)
Yideocodecs

EI j Computer

ey ACPI-Uniprozessor-PC

{@ Diskettencontroler

(- i Diskettenlaufwerke

-2k DYDYCD-ROM-Laufrerke

E- @ Grafikkarte

@ IDE ATA/ATAPI-Cantroller

[H-+age Laufuerke

) Mause und andere Zeigegerite
M-l Modems

Eigenschaften von Yideocodecs
Allgernin Eigenschaftenl

Wideokomprimierungzcodecs

Eigenschaften von Audiocodecs

Allgernein Eigenschaftenl

Audickomprimierungscodecs

;] D 4.11
] icovid.dl
;j Indeo® video 5.10
;j ir32_32.dil

;j ird1_32 ax

Qj gy 32.dl

dad] msh2B1.drv
L

| P
j gy dil

j teboue dll

Entfernen

imaadp3Z. acm
-] msadp3z.acm

@ mzgs 171, acm

{-@ megsmie. acm

@ tzzoftd2 acm

@ Mgy 23 acm

4] Windows Media Audia

@ Sipro Lab Telecom Audio Codec
@ Indeo® audio zoftware

{-@ Fraunhofer 15 MPEG Layer-3 Codec
@ Fraunhofer 15 MPEG Layer-3 Codec
@ Microsoft PCM-Kaonvertierung

Entfermen |

Eigenzchaften |

r

0K | Abbrechen |

e vorinstallierte Codecs in Windows XP Home (plus OpenDivX)
e u.a. MPEG-1, -2, -4, H.26X, Indeo 5, diverse Audioformate
e automatischer Download weiterer Codecs
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AVI: Audio Video Interleaved

RIFF header

video data

audio data

index

RIFF header

list

e|o|.| audio

audio

audio

index

e RIFF-Dateiformat fir Multimedia / Videos

e eingefuhrt mit Video for Windows (Win 3.11)

e definiert ca. 20 Chunk-Typen
e List-Chunk erlaubt "verwobene" Daten

normal / interleaved

o Audiodaten, Videoframes (BMP), Audiodaten, ...

o Datei mufl’ vor Abspielen nicht voll geladen werden

e Spezifikation in Windows API, Ubersicht in c't 94/11 S.327
e mittlerweile von ASF bzw. WMA/WMYV abgel6st (s.u.)
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AVI:

Belspiel

( 0x00000000)
(0x0000000c¢)

(0x00000018)
(0x00000058)

(0x00000064)
(0x000000a4)
(0x000004d4)
(0x000004€0)
(0x00000520)
(0x00000538)
(0x00000548)
(0x000007e8)
(0x000007f 4)
(0x00000800)
(0x00004c98)

(0x00004ca4)
(0x000060ce)

(0x000db804)
(0x000db810)

(0x000f d974)

| D: <Rl FF> Si ze: 0x000f e964
Form Type = <AVI >
| D: <LI ST> Si ze: 0x000007d4
List Type = <hdrl>
| D: <avi h> Si ze: 0x00000038
| D: <LI ST> Si ze: 0x00000474
Li st Type = <strl>
| D: <strh> Si ze: 0x00000038
| D <strf> Si ze: 0x00000428
| D: <LI ST> Si ze: 0x0000005¢
Li st Type = <strl>
| D: <strh> Si ze: 0x00000038
| D: <strf> Si ze: 0x00000010
| D: <vedt > Si ze: 0x00000008
| D: <JUNK> Si ze: 0x00000298
| D: <LI ST> Si ze: 0x000f d184
Li st Type = <novi >
| D: <LI ST> Si ze: 0x000005b0
Li st Type = <rec >
| D: <01wb> Si ze: 0x000005a4
/* einige Mal e nur Sound */
| D: <LI ST> Si ze: 0x000019da
Li st Type = <rec >
| D: <00dc> Si ze: 0x00001422
| D: <01wb> Si ze: 0x000005a4
[* diverse Male Sound und Bild */
| D <LI ST> Si ze: 0x00002d72
List Type = <rec >
| D: <00dc> Si ze: 0x00002d66
/* einige Male nur Bild */
| D: <i dx1> Si ze: 0x00000ff O

RIFF: AVI

Header

[c't 11/94 327ff]

Daten (MOVI):
Audio / Video / ...

Index
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AS-:  Advanced Sreaming Format

"... an extensible file format designed to store synchronized multimedia data.
It supports data delivery over a wide variety of networks and protocols,
while still proving suitable for local playback. The explicit goal of ASF

ISto provide a basis for industry-wide multimedia interoperability,

with ASF being adopted by all major streaming solution providers.”

(Microsoft, Real Networks 1998)

e RIFF-ahnliche Struktur: header, index, interleaved data
e Chunks (=:"objects") per GUID gekennzeichnet

O

O

O

O

bei Bedarf Registrierung der GUIDs bei Microsoft

erlaubt z.B. Codec-Download
auch der Player identiziert sich tGber seine GUID

sehr feine Copyright / Nutzungskontrolle

e siehe ASF-Spezifikation (Version 1.0, 26.02.1998)
e aber aktuelle Version (WMA/WMV) nicht mehr dokumentiert
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AS-: GUID

GUID/UUID := "globally/universally unique IDs"

e 128-bit Signatur
e entwickelt fir NCS (Apollo), tbernommen in OSF/DCE und Windows

o Ethernet-MAC Adresse plus Zeitmarke (eindeutig)

o oder 47-bit Zufallsadresse plus Zeitmarke

o  Zeit mit 100ns Auflésung, Sequenznr. zur Korrektur (reboot)
o eindeutig bis 3400 n.Chr.

ASF-Header: D6E229D1- 35DA- 11DA- 9034- 00A0C90349BE
ASF-Data: D6E229D2- 35DA- 11DA- 9034- 00A0C90349BE
ASF-Index: D6E229D3- 35DA- 11DA- 9034- 00A0C90349BE
usw. ti me-1 ow m d--high|seq.|ethernet----

e u.a. auch jeder Windows-Rechner eindeutig identifzierbar
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Windows Media: Codec-Auswahl

AVI-Format (seit Windows 3.11):

e RIFF-Datei, einzelne Chunks mit "fourcc" Kennung

e Auswahl zum "fourcc" passender Codecs via Registry

e Microsoft verwaltet zentrale Liste aller registrierten Codecs
www.microsoft.com/hwdev/archive/devdes/fourcc.asp

www.webartz.com/fourcc/fcccodec.htm

ASF-/WMx-Format:

e Codecs-Verwaltung via GUID

e optionale Chunks flr Codec-Downloadseiten

e automatischer Download via www.microsoft.com

e Player-Update entfernt "nicht unterstitzte" Codecs ...
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Windows Media:

3rd generation

[#] Hetzcape: Hindows Hedia "Corona"

File Edit Wiew Go Commuhicatar

Help

dv A DNeow daisSLO @

.6~ Bookmarks & Location: [indowsnedia/thirdgen/default. asp ,r| &7 What's Related

Home Theater Quality Improved Economics o
Building on the - ‘Corona’s’ new
industry—leading o dynamic content
YWindows hedia - programming
Audio and Video — capahilities, with
codecs, "Corona” :.“b server—side playlist
introduces two new support enables
professional-level real-time ad insertion
audio and video and, when comhined
codecs. The new with Fast
WA A atream, delivers the premier user

Professional codec is the first codec to experience for ad-driven streaming

enable Weh-based delivery of 5.1 media business models. "Corona’s”

channel surround sound with advances in compression technology

full-spectrum, full resolution audio (24 hit help lower bandwidth costs, and with I

{96 kHz sampling). twice the server scalahility compared

A new version of the Windows Media with the previous version, "Corona”

Yideo (WYMY) codec provides a 20% answers the call for a cost-effective

efficiency hoost compared with the platform that can be used to build a

previous version and now introduces profitable streaming business, or to use

the ahility to provide HDTY -like video streaming to reduce costs of high quality

guality at file sizes half that of today’s enterprise communication.

0 Ds, for local playback on the PC.

£

=

=
= | |

o] 5t e 9P B 2

(www.microsoft.com, 07.01.2002)
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WindowsMedia:  Authoring

E"’ Windows Media _ O]

R Windows Media’

Windows Media SDK

There are six major components in the Microsoft@® Windows Media™ Software Development Kit
(SDK).

@Micrusuﬂ@ windows Supparts programmatically managing unicast and multicast
Media™ Services SDK streaming services.

@Micmsuﬂ-@ wWindows Supports the Automation interface for programmatically configuring
Media™ Encoder SDK and controlling Microsoft® Windows Media™ Encoder.

@Micmsuﬂ-@ wWindows Supports using the Microsoft® Windows Media™ Flayer Activex®
Media™ Player SDK control to add multimedia playback capahilities to COM-based
documents and applications, as well as Web pages.

@Micmsuﬂ-@ wWindows Supports the creation of Windows Media metafile playlists,

Media™ Metafiles including ad insertion, banner graphics, and seamless stream
switching.

@Micmsuﬂ-@ Windows Supports the reading, writing, and editing of Windows Media™ files,

Media™ Format SDK along with downloading of files to portable dewvices.

@Micmsuﬂ_—@ windows Supports protecting Windows Media files and issuing licenses for
Media™ Rights Manager them to maintain copyrights.
SDK
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WindowsMedia: Audio Profiles, Wizard

Manage Profiles =]

'ou can create, change, or remove encoding profiles. To modify a sustem profile, make a copy of it and click Edit.

M ame | Media | Aggregate Bandwidth| MER J |

EJ.E'-.udiD for Fi radio quality for dial-up modems [28.8 Kb...  Audio 20 Kbpz J Edi. |
. . . . |

@.ﬁ.udiu for low bit rate voice-onented content (6.5 Kbpz]  Audio G Kbpz no

@.ﬁ.udiu for near-CD quality (64 Kbpsz sterea] Audio B4 Kbpz no Copy |

@.ﬁ.udiu for zsingle-channel 1SOM [B4 Kbps steren) Audio 48 FKbpz no -

!'é'.-‘l'-.udiu for Studio-gquality transparency [192 Kbps steren]  Audio 192 Kbpz  no Elzmimme |

!'ﬂ High mation video for broadband MTSC (1500 Kbps to.. Audi... 1500 Kbps  no - —

Descriphion; [P New Session Wizard i

|z for target audiences with a high-zpeed Internet or LAN connection. Alzo suited for local playback,

Encodes CO-guality transparency audio content. Profile Selection

Chooze a profile that best matches pour source content and the bandwidth of your
target audience.

. | ?
Distails: YWhat profile da you want to use?

1 Stream .-'f-.u-:hu:u fu:ur Stuu:llu:u quallt_l,l transparenc_l,l [192 Kbpz stereu:u] J m

Audio; [192 Kbpz] <windows Media Audio 7> Stereo 44.1 kHz

.-'f-.udlc- fu:ur Fh-'l rau:lu:u quality fu:ur gl Lp modems [28 a Kl:ups rnara) -"1"-|SD suited
Audio for FM radio quality for dial-up moderns [28.8 Kbps zteren]
Audio for dial-up modems (56 Kbps sterea]

Audio for gingle-channel 1S0OM (64 Kbps steren)

Audio far near-CO quality (64 Kbps sterea)

Audio far CO-quality [96 Ebps steren]
Audio for CD-guality transparency [128 Kbps sterea] 7 ll
Tip
. .. . Click thiz button to create or remove profiles from this
Create and
e div. Presets fur Sprache .. Studio @x computer. ey
e einfache Benutzung per Assistent
< Zurick, Wielter Eerhig stellen Abbrechen |
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WindowsMedia: Intelligent Sireaming

D \i\ 5 12§ .Klb/s k

Encoder —® 64 Kb/s ™ Server

16 Kb/s

. WM Encoder . ASF . WM Server | Internet

e Encoder erzeugt (optional) spezielle ASF-Datei:

o mehrere parallele Datenstréme
o mit verschiedenen Bitraten
o entsprechende Qualitatsstufen

e Player sendet Feedback Uber Bandbreite und Paketverluste
e Server sendet nur den Datenstrom der max. moglichen Qualitat

Client

WM Player
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WindowsMedia: Security

e maOogliche Restriktionen fur WMA/WMV-Dateien:

o play on PC

o counted play

o start date

o expire date

o  burn to Audio CD

o counted CD burn

o transfer to portable device
o ...and many more

e Player Gberprift vorhandene Lizenzen
e oder versucht, neue Lizenz zu erhalten:
"might issue a licence silently, so the consumer is unawar e of the process"

"... supports pre-delivered licences'
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DirectShow: Ubersicht

Application
| T
Cormrmands Events
+ |
DirectShow
File system B Filter Graph Manager Legacy
. WC R BIC
- Codecs
Internet ¥ Source Transform Rendering
= b Filters * Filters * Filters | Fil e
- - - =ystem
Fing 3
Ring O l
| : -
kernel DirectSound DirectDraw
Streaming
Architecture :
| Legac.ﬁr Hardware ---------------------------------------------------
Ly VW MPEGZ _
Capture Capture Decoders Sound Card Video
Devices Devices Graphics Card

(msdn.microsoft.com/library/default.asp?url=/library/en-us/dx8_c/directx_cpp/htm/directshowsystemoverview.asp)
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DirectShow: Filter

File Source AVI Splitter AVI Decormpressor Yideo Renderer
CAsync)

Default

. 4 DirectSound Device

Hard drive

"Media Streaming":

e DirectShow besteht aus einzelnen (COM-) Komponenten:
e Codecs, Multiplexer/Splitter, Renderer, usw.

e Verkettung nur Uber definierte Schnittstellen ("pins")

e zentraler FilterGraphManager zur Synchronisation

e Applikation kombiniert einfach die einzelnen Filter
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DirectShow: FilterGraphManager

H E
Application Application Application
Methnf Callsz E'.'-lants
Filker Graph Manager Filker Graph Manager Filter Graph Manager
T e O B s F
1] 1]

Konstruktion des Filter-Graphen:

e "per Hand", Applikation gibt die Filter fest vor
e automatisch via FilterGraphManager:

o Suche aller passenden Filter fur Eingabe- / Ausgabeformate
o Einbau evtl. bendtigter Formatkonverter
o Algorithmus terminiert, da gerichtete/zyklenfreie Graphen
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DirectShow:. GraphEdit

LlStream 0 Output
0% Muxer

-.I—'a‘f%.-

+ Which hilters do you want to insert?

Input 01 &% Ot
Ah M

+

+

Audio Compressors
Audio Renderers

Audio Capture Sources j' Insert Filters

+

Close

GraphEdit:

DirectShow Filkers
AYT Decompressar

AN Draw

ANT Mux

Ay Splitker

AT aY File Source

Zolor Space Convverter

DY Muxer

D Splitker

D Video Decoder j

-+

e o e e e O R

e interaktiver Editor zum Aufbau der Filtergraphen
e "drag and drop"

e Zugriff auf alle installierten Codecs / Filter

e direktes Austesten des Graphen

e schreibt Quelltext fur FilterGraphManager

(msdn.microsoft.com/library/default.asp?url=/library/en-us/dx8_c/directx_cpp/htm/usinggraphedit.asp)
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DirectShow. S mple Player

#i ncl ude <dshow. h> // sinple player deno, DirectX 8.1
voi d mai n(voi d)
{

| G aphBui | der *pG aph;

| Medi aControl *pMedi aControl ;

| Medi aEvent *pEvent;

Colnitialize(NULL); // initialize COM DLLs

I/l Create the filter graph manager and query for interfaces.
CoCreatel nstance(CLSID FilterGaph, NULL, CLSCTX | NPROC SERVER,

[ 1 D_I| GaphBuil der, (void **)&pG aph);
pG aph->Querylnterface(llD_| MediaControl, (void **)&oMedi aControl);
pG aph->Querylnterface(llD_| Medi aEvent, (void **)&pEvent);

/1 Build the graph. | MPORTANT: Change string to a file on your system
pG aph->RenderFile( "C \\Exanple.avi", NULL);

/'l Run the graph.
pMedi aContr ol - >Run() ;

/[l Wait for conpletion.
| ong evCode;
pEvent - >Wai t For Conpl eti on(I NFI NI TE, &evCode);

/1 O ean up.

pMedi aCont r ol - >Rel ease();
pEvent - >Rel ease();

pG aph- >Rel ease() ;
CoUninitialize();
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JMF: Java Media Framework

e Java-API zur Verarbeitung und Prasentation zeitbasierter Medien
e JMF 1.0 (nur Wiedergabe) von Sun, Intel, SGI
e JMF 2.0 (inkl. Capturing) von Sun und IBM

e diverse Audio-/Video-Codecs
e pure-Java oder "performance pack" Versionen
e Streaming via RTP/RTCP

e |[ntegration von "Medien" in Java-Applikationen und -Applets
e einfache Programmierschnittstelle

e JSR 135: Multimedia API for J2ME

(www.javasoft.com/products/java-media/jmf)
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JMF: Medientypen

"cross platform"

"performance packs"

pure-Java Solaris Windows

PCM,ADPCM .wav D,E D,E D,E
G.711 (u-law) .wav D.E D,E D.E
GSM .gsm D,E D,E D,E
MP2,MP3 .mp3 D D/E D,E
MIDI .midi -- D D
Windows ACM -- -- D,E
JPEG ipg D D/E D/E
Qt Cinepak .mov D D/E D
MPEG-1 .mpeg -- D D
H261/H263 -/ D D/D,E D/D,E
Flash Swf D D D
Hotmedia .mvr D D D
Windows VCM .avi -- -- D/E

(in IMF 2.1.1, java.sun.com/products/java-media/jmf/)
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JMF: Browser-Unterstutzung

<appl et code=Si npl ePl ayer Appl et w dt h=320 hei ght =300>
<param nane=fil e val ue="sun. avi ">
</ appl et >

JMF lauft auch als Applet:

¢ in Java-fahigen Browsern (JDK 1.1+)

e erfordert lokale Installation des JMF

e kein standiger Codec-/Code-Download

e allerdings: Class-Download << Medien-Download ...

e SecurityManager regelt Zugriff auf (Capture-) Devices
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JMF: Player / PlayerBean

media location

name

Size, position

aspect ratio

audio volume

show control panel
show caching controls

start, stop, search, loop

e einfacher Medienplayer, minimale GUI:

e Transportkontrolle, Lautstarkeregelung, Medieninfo

e auch als Komponente zur direkten Integration in Anwendungen:
javax.media.bean.playerbean.MediaPlayer
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JMF Player: Beispielcode

public class SinplePlayerAppl et extends Applet inplenents ControllerlListener {
Pl ayer player = null; // the nmedia player
Conponent  vi sual Conponent = null; // the (video) display AW conponent
Conponent control Conponent = null; // AW conponent for the controls

public void init() {
String nedi aNane get Paraneter( "FILE" );

URL medi uURL new URL( get Docunent Base(), nedi aNanme );

Medi aLocat or nrl new Medi aLocator( url.toExternal Fornm() );

pl ayer = Manager.createPlayer(nrl); [// create a player

pl ayer. addControll erListener(this); // we handle the player events

}

public void start() { // starts the player (including prefetch)
if (player !'= null) player.start();

}

public void stop() {
I f (player !'=null) { player.stop(); player.deallocate(); }

}

public void destroy() {
pl ayer. cl ose();
}
publ i c synchronized void control |l erUpdate(Controll erEvent event) {
I f (event instanceof RealizeConpleteEvent) { // player ok, create GJ now
cont rol Conponent = pl ayer. get Contr ol Panel Conponent () ;
vi sual Conponent = pl ayer. get Vi sual Conponent () ;
panel . add( cont r ol Conponent); panel.add(vi sual Conponent);
el se if (event instanceof Cachi ngControl Event) { // update progress bar
else if (event instanceof ...) { /'l handl e other events

N )
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JMF: Codec-Graph

e Konzept wie bei DirectShow:
e Demultiplexer, Codec, Effect, Multiplexer, Renderer
e jewells als abgeleitete Klasse von "Player" bzw. "Processor"
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JMF: Registry

f=2 MF Registry Editor

Fluglns

=10of x|

Codec Add

Fluglin Details

com.ibm.media.codec.audio.gsm.MativeDecor

comiibm.media.codec. audio ACMCodec Remaowe
com.sun.media.codec.video jpeg.MNativeEncod
com.ibm.media.codecyideo h263.MativeEnco Restore
com.ibm.media.codec.audio.g? 23.MativeEnco
com.ibm.media.codec.audio.gsm. MativeEncor Carmimit

com.sun.media.codec.audio.mpa. MativeDeco
com.sun.media.codec. audio.mpa.MativeEncor
com.sun.media.codec.video.calarspace YUWT
com.sun.media.codec.audio.mpa. JavaDecode
com.sun.media.codec.video.cinepak.JavaDec:
corm.ibm.media.codec video h263 JavaDecodd
com.sun.media.codec.video.colarspace.Javak

cofn sun media cnder vidan nnlnrlqn:::r.n .I::niFI-LI
L | »

I Mowe Lip

cum.ibm.media.cndec.audin.gsm.NativeDecmﬂ Move Do

Input Farmats-—--=

0. javax. media format VideoF ormat
HZ63

1. javax.media. format. VideoF ormat
H263/RTP

Cutput Farmats---=

0. javax.media farmat RGEF ormat
RGH, -1-hit, Masks=-1:-1:-1, Fixel5tride=-1, LineStride=-1

o

Liste der Default-Codecs in JMF 2.1.1 ("Windows performance pack")
JMF "registry" enthalt Liste der vorhandenen Codecs
zusatzlich Download via Classloader
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JMF

Clock,

TimeBase, Time

Clock

has a

> TimeBase

syncstart
sTop
getMediaTime
setMediaTime
getRate
setlate
getstopTimea
setsStopTime
getTimeBase
setTimeBEase

getTime

getMNanoseconds

Time

Time({long nanoseconds)
Time{double seconds)
getNanoseconds
getSeconds
secondsToNanoseconds

Duration

getluration

e interne Zeitberechnung mit 1ns Auflésung

e Time, Duration: Abstraktion von Zeit bzw. Zeitintervallen

e Clock: Klasse zur Synchronisation
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JMF:  Events

MadiakEvent
extands
Controller has a ControllerListenear T
addControllerListenar controllerUpdate(Controllerkvent)
removeControl lerListener
creates ControllerkEvent
-

getSourceController

ControllerListener / ControllerEvent

Abstraktion fur alle (') Medien-relevanten Ereignisse, z.B:
e Player fertig initialisiert

e Filmende

® uvm.
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JMF: Data model

Controls

Duration

AN

DataSource

manades ona or more

/N

PullDataSource

N

URLDataSource

PullBuftferDataSource

FushDataSource

PushBufferDataSource

e Datenquellen sowohl als push- oder pull-Typen

o

SourcaStream

N

PullSourceStraam

A~

InputSourceStream

FullBufferStraam

FushSourcaStream

PushButferStream
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JMF: Media format

Format FormatControl

getFormat
PN setFormat
getsupportedFormats

iskEnabled
setEnabled

AudioFormat

VideoFormat

/N

IndexedColorFormat

RCEFormat

YINFormat

JPEGFormat

HZ261Format

HZ&3Format

e kleiner Ausschnitt aus der "Format" Klassenhierarchie
e entsprechende Hierarchie flr die Audio-/ weitere Datentypen
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JMF: Control

[ Control |

_—|BﬁtRate-:|:|n1:ro1 |
—| BufferControl |
—l-iaching-iumt rol |

—l FormatControl |
N

‘—|Trac|{-ion1:r'o1

1 FrameGrabbingContro] |
—l FramePositioningContraol |
—l FrameProcessingControl |
—| FrameRateControl |
—| CainControl

| H263Control

|
|
—| H2&lControl |
|
|

— KeyFrameContro]
—| MonitorControl
—|fv1peg.&ud1’o[jont rol |
—| PacketSizeCmntr"o]l
—| Partlontrol |
—| QualityControl |
——{RTPContro] |
—————{SilenceSuppressionControlf
—] StreamWriterControl |
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JMF:  Controller

Clock has a

T1mekEase

Duration

gﬂ extends fii extends

Controllar

MediaHandlar

/o extends /extends

Flayer

has a

ijzextenda

Processor

e Player. nur Medien-Wiedergabe (aus einer DataSource)

e Processor. Daten-Manipulation (z.B. Filterung)

>

DataSource
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JMF: Managers

JMF uses four managers:

e Manager—handles the construction of Players, Processors,
DataSources, and DataSinks. This level of indirection allows new
implementations to be integrated seamlessly with JMF. From the client
perspective, these objects are always created the same way whether
the requested object is constructed from a defaultimplementation or a
custom one.

* PackageManager—maintains a registry of packages that contain [MF
classes, such as custom Players, Processors, DataSources, and
DataSinks.

* (CaptureDeviceManager—maintains a registry of available capture
devices.

* PlugInManager—maintains a registry of available JMF plug-in
processing components, such as Multiplexers, Demultiplexers,
Codecs, Effects, and Renderers.
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JMF:

Manager

Manager

Lses

createlataSource

createP1a¥er
createRea

eProcessor
aR

createlataSink

PackageManager

getlontentPrefixlList
getProtocolPrefixlist

MadiaHandler

extands

izedPlayer

ealizedProcessor

creates DataSource
> getContentName
creates
- P Player
extands
creates
Frocassor
creates :
DataSink
creates :
MediaProxy
axtends
creates

| DataSinkProxy
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JMF: Player classdiagram

Clock has a I TimeEBase
SYyncstart
SO
getMedialime
getTimeBase Duration
satTimeBase —
satlate getluration

ii:extenda fii extands

Controllar
prefetch
realize
deallocate MadiaHandlar
Closea
addControllerListenar sethource

jkaFEtEHdS i5iextend5

Flayer

has a

start

sethource
addController
getVisualComponent

getControlPanelComponent

>

DataSource
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JMF:. Player states

A Player can be in one of six states. The Clock interface defines the two
primary states: Stopped and Started. To facilitate resource management,
Controller breaks the Stopped state down into five standby states: Unreal-
1zed, Realizing, Realized, Prefetching, and Prefetched.

Stopped  Starfed

I
I
realize |
I

RCE PFCE
m".

prefateh
-
deallocate -

deallocate, setMediaTine |

Prefetching

Tap

Transition Events:
RCE RealizeCompleteEveant
PFCE FrefetchCompleteEvent
SE StopEvent
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JMF:

Player state transitions

Method Unrealized Realized Prefetched Started
Player Player Player Player
addController MotRealizedError legal legal ClockStartedError
deallocate legal legal legal ClockStartedError
getControlPanelComponent  MotRealizedError laegal laegal legal
getGainControl MotRealizedError legal legal legal
getStartLatency MotRealizedError legal legal legal
getTimeRase MotRealizedError legal legal lagal
getVisualComponent MotRealizedError legal legal legal
mapToTimeBase ClockStoppedException ClockStoppedException ClockStoppedException  legal

removeController
setMadiaTime
sethate

setStopTime

setTimeRase

syncstart

MotRealizedError

MotRealizedError

MotRealizedError

MotRealizedError

MotRealizedError

MotPrefetchedError

legal
laegal
legal

legal

legal

MotPrefetchedError

legal
legal
legal

legal

legal

legal

ClockStartedError
legal
legal

StopTimeSetEerr
it previously set

ClockStartedError

ClockStartedError
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JMF:.  Controller event hierarchy

ControllerEvent

————{fudicDevicelnavailableEvent |
4' CachingControl Eﬁ.-'ent|

4' ControllerClosedEve nt|

—| ControllerErrorEvent |

4| ConnectionError E\.-'ent|

4| InternalErrorEve ntl
4| ResourcelnavailableEvent |

—| DatalostErrorEvent |

4| Durat'iu:-nUpdateEventl
4| RateChangeEvent |
4| 5izeChangeEvent |
4| StDpT'imeEhangeEvenﬂ
4| MediaTime5e tEvent |

4| TransitionEvent |

4| ConfigureCompleteEvent |

4| PrefetchCompl ete E\;ent|
4' RealizelonpleteEvent |
4| StartEvent |
4| StopEvent |

5154| DataStarwve -:IE'-.fentI

- EndOfMediaEvent |
4| RestartingEvant |
4| StopAtTimeEvant |
4| StopByRequestEvent |
L [DeallocateEvent |
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JMF:  Processor

Flayer

has a

start

setSource

addController
getVisualComponent
getControlPanel Componant

:f?lfxt@”dg

DataSource

Frocessor

Creatas

d

conftigure
getTrackControls

setOutputContentlescriptor
getOutputContentlescriptor
getDatalutput

getSupportedContentlescriptors

d

DataSourcea

e Player liest Mediendaten aus seiner DataSource

® Processor

e Basisklasse fur alle Filter und Codecs

liest und schreibt (manipulierte) Daten

(Zitat)
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JMF: Processor states

realize Unrealized Realized

configure CCE realize

Realizing

deallocate, setMediaTime

deallocate Transition Events:

CCE ConfiguraCompleteEvent
RCE RealizeCompleteBEvent
PFCE PrefetchComplete Event
SE  StopEvent

e "unrealized" / "realized": "noch nicht fertig" / "benutzbar"

e "prefetching" Fullen der internen Puffer

e 'start"/"stop" Abspielen / Stopp

e "setMediaTime" Suche / Navigation im MediaStream
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JMF: FrameSeek

I nport | avax. nmedi a. control . FranePositioni ngControl;

cl ass Seek extends Franme inplenents ControllerListener, ActionListener {

[l QU stuff

Pl ayer p; FranePositioningControl fpc;

/1l given a DataSource, create a player and use that player for playback
publ i ¢ bool ean open(Dat aSource ds) throws Exception {

}

p = Manager. creat ePl ayer (ds);
p. addControl | erLi stener(this);
p.realize();

fpc = (FranePositioni ngControl)p. get Control (

"] avax. medi a. control . FranePosi ti oni ngControl ") ;
total Frames = fpc. mapTi meToFrane(duration);
Systemerr.println("Total # of video frames: " + total Franes);

int currentFranme = fpc. mapTi mneToFr anme( p. get Medi aTi ne() ) ;
i nt randonfFrane = (int)(total Frames*Mat h. random());
randonfranme = fpc. seek( randonfrane );

public static void main(String [] args) throws Exception {

}
}

Medi aLocat or m new Medi aLocator( argv[O0] );
Dat aSour ce ds Manager . cr eat eDat aSource( m );
Seek seek new Seek();

if (!seek.open(ds)) Systemexit(0);
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JMF: Lightweght Player in Sning

i mport j avax. medi a. *;

public class M App extends Frane {
JMFrame jnframe = null;
JDeskt opPane deskt op;
Pl ayer player = null;

public M App() {
super ("Java Media Pl ayer");

set Layout ( new BorderLayout() );
deskt op = new JDeskt opPane();
deskt op. set Doubl eBuf fered(true);
add(" Center", desktop);

set MenuBar (creat eMenuBar () ) ;

set Si ze( 640, 480);
setVisible(true);

U Manager . set LookAndFeel ("] avax. swi ng. pl af . net al . Met al LookAndFeel ") ;
Manager . set Hi nt (Manager . LI GHTVEI GHT_RENDERER, new Bool ean(true));

pl ayer = Manager.createPl ayer(url);

public void controll erUpdate(Controll erEvent ce) {

if.(ce i nst anceof PrefetchConpl eteEvent) {
deskt op. add( pl ayer. get Vi sual Conponent () );

}

}
}
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Quicktime: Java AP

public class QIS npl eAppl et extends Appl et {

private Drawabl e myQrContent;
private QrCanvas nyQrCanvas;

public void init () {
try {
QrSessi on. open();
set Layout (new BorderLayout());

myQrCanvas = new QICanvas (QrICanvas. klnitial Si ze,

add (myQrCanvas, "Center");

QTFile file = new QIFi |l e (get CodeBase().getFile() +

get Paraneter("file"));
myQrCont ent = QTFactory. makeDrawabl e (file);

} catch (Exception qtE) { ... }
}
public void start () {

try {

I f (nyQIfCanvas != null)
nmyQrCanvas. setCient (nyQrContent, true);

} catch (QIrException e) { ... }

}

e “arguably simpler than C code"

e "C code differs for Mac and Windows"

0.5F, 0.5F);

| B e UTsimpleApplel s = |
T BT
L e L

i [P D seethi T g TG g & Aoaled e sl b | ||.3"-' Gn|| g ,_{

-

NI W

S MOURBE 8 AAmAIH Y sepiaeaed S|

[T app et _5aded
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