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O©cuara

> O POAOG TOU NXOU GT0 OIAOIKTUO

> TexVIKEG - (WG XPNOCIUOTTOIEITAI TO
AXNTIKO UAIKO OTO OIAOIKTUO

> EIOIKEC EQAPUOVEG
> IMEANOVTIKRA AVATITUGH
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O POAOG TOU NYXOU 076 AIGOIKTUG

»’ong OTNV. OIETTA®N XPAOTN

> AvVACATNON Kal KOTEBAOUA KAl aVIaAAAY GPXEIWY
> ZWVTOVH OVOUETA000N UOoUGIKNG (Streaming)

> HYNTIKA UTTOOTNPIE OIGOIKTUAKWY GEAIOWV
»’ong oTO Video

> AIOOPOOTIKEG EPAPOYEG

> TnAepwyvia - TRAESIAOKEWN

> MoUGIKI ZUVEKTEAEON
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‘HYoG a1V OIETTA®N XPNoTH

» [[lpwTn e@papuoyn «beep»

» 1962 MIDI

» 19911 Avammuch mou World Wide Web (CERN)
» 1993 EAcUBePn Xpnon 1ou WAV

» 1994-1996 Livescript - Javascript (Netscape)
» 1995 Java (Sun) [WORA]

» 1996 Epumopeuparormoinon tou web-VWIVWV

» 1996 Macromedia (Adobe) Flash

» 2002 Web 2.0

» 2003 Skype
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Audio - Video Streaming

1995 1rpwoTh CwyTavH) GVAUETAO00N NXoU (“Severe Tire
Damage” o1n Xerox)

1994 Rolling Stones TmpwTn 0Ia0IKTUAKI GUVAUAIC
1995 Internet Radio

1995 RealNetworks — Realplayer

1998 Real Time Streaming Protocol (RTSP)
1999 Quicktime kai Macromedia Streaming
2002 Flash Video (flv)

2002 Last FM (dynamic Playlist)

2003 MPEG-4 Part 14 (MP4)

2005 Youtube (2006 Google)

2006 Akamai

2008 YmooTtnpicn High Definition

v

VVVVVVVVYYVYYVYY
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TayxuTnTmec AIdCUVOEONG

=M 1972: Acoustic coupler 300 baud

1977: 1200 baud Vadic and Bell 212A

1990: v.32bis modems: 2400 / 4800 / 9600 /
19200-bit/s

1994: v.34 modems 28.8 kbit/s
1995: v.92 modems 56 kbit/s
1997: ISDN

1998: ADSL 8 Mbit/s,

2003: ADSI.2 ewg 12 Mbit/s
2005: ADSL2+ £wg 24 Mbit/s
2012: ADSL2+ ewg 5S0MDbit/s
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Tayxumra Alaouvdeong
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KwoTag Méoxog — 'Hxog kai Aiadiktuo



PYRoeIakeEG NXNTIKEG TTOPAUETEON

> 2 UNVOTATO OEIVUOTOARWIGG
» Babog bit

» KavaAia

» X ulmTieon



2 UYVOTNTA OEIVUATOARWIGG

(L

lower sample rates take fewer snapshots faster sample rates take more
of the waveform snapshots....

resulting in a rough recreation of the resulting in @ smoother and more detailed
waveform. recreation of the waveform.

Nyquist theory
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2 UXVOTNTO OEIyMaTOARWIAG

ZuyvoTnTO Xuvnénec xprion /
AziypatoAnwiag  Moi6Tnra
 (KHz)

S, 7, 11 Opiio

22,050 XOAURAR TToloTATO
32 METPIO TTOIOTNTA
(Long Play)
44 1 [loioTnta CD
48 DAT
96 ETTayyEAUATIKA
avaAUoN




Babog bit
(AvaAuan ouvapikngG)

Babog bit AvaAucn

38 512

16 65.536

24 16.777.216

16 samples per second

16 samples per second
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KovoAld

» Mono,
» Stereo
» Surround 5.1, 7.1 (AC-3)
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Mop @G NXNTIKWY APXEIWV

» ACUNTTIECTO (WAV, BWF, AIFF, SDII ka1 AU)

» Min aTrTOAECTIKN CUMTTIECN [mep. 50%] (FLAC,
Monkey's Audio (LAPE), WavPack, SHN, TTA Apple

LLossless (ALAC) and lessless Windows Media Audio
(WMA)

» ATTOAECTIKN CUUTTIEON [>90%)] (MP3,
OggVorbis, Windows' Media Audio (WWMA), Advanced
Audio Coding™ AAC KATT)
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FapaUETPOI CUUTTIEONG

2uyvornra dsiypaToAnwiag: 8-48KHz (cuvnbwg 44.1KHz)
PuBuog Bit: [1.x. 196kbits => 196kbps a0 10 EUPOG GUXVOTHTWY. GUVOEONG.

MeTafSAnTog Pubpog Bit (VBR): I1l.x. VBR 64 -128kbits xpnoiuomolei 64kbits
Omayv 0 fX0og eivail ammAGG Kol aveRaiver uéxpl 1a 128kbits omav o rixog ivai
OUVBETOG.

KavaAia (ixvn): 2 ch 128kbits ~> 1 ch 64Kbits

Ymrootnpicn NMoAAamrAwy kavaAiwy: KATToleg KWOIKOTIOINGEIS UTTOGTAPICOUV
TTEPIOCOTEPA ATTO OUO KOVAAIO LOOTE VO OVATTOPAYETAI 0 YOG o€ 5.1 Surround
(TETPAKAVAAIKOG NXOG).

DRM (Alaxeipion ¥noiokwyv AlkaiwpaTtwy): [1epiopiopog ooV TEAIKO XPNoTn
VO OVOTTAPAYEI TO OPXEID JOVO KATW OTIO CUYKEKPIPEVEG OUVONKEG.
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Files can be
transferred via
the Internet to

another user.

MP3 files can be
collected or
downloaded from
the Internet to

your computer.
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©2001 HowStuffWorks

Audio is digitally
compressed and
encoded to create
MP3 audio files.

How the
MP3 Cycle

Works

Your computer
can rip MP3 files
from an audio CD

or collect them

from MP3

players.

MP3 files can be
transferred to a
portable MP3
player or made
into an audio CD.




10W IVIF . YOI'H

If there is a loud sound in one band,
the compression algorithm can

ignore all of the other bands.
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Filter
Bank
Perceptual
Model
Joint Stereo
Coding

Iteration Lonps

Noiseless
Coding

| —
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Mopon

ATRAC
AC3

IR
RealAudie

AAC
Viusepack (IVIPE)

\WavPack

Windows: Vieaia
Audio

ALAC
Vienkey:s Audio
Vorbis (©ga)
ELAC

SPEEX

KwoTag Méoxog — Hxog kal Aladiktuo

Anpioupyog
SOV Corp;

Doelby ILaberatores

ISO/IEC MPEG Audio
Committee

ReallNetworks

ISO/IEC MPEG Audio
Committee

Frank Klemm/MDT

Conifer Seiware

Microsoeit Corp.

Apple Computer
Viatthew Ii. Ashiand
Xiph.Oral Eoundation

Xiph.Oral Eoundation

Xiph.©Org Eoundation

‘ET0Gg

1991

1992
1993
1995

1997

1997

1998

1999
240]0]0)
240]0]0)
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2001

2003
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p1Bpog

Lossless,
Lossy

Lossy

Lossy

Lossless,
Lossy

Lossy,
Hybrid

Lossy

Lossless,
Lossy,
Hybrid

Lossless,
Lossy

Lossless
Lossless
Lossy
Lossless

Speech

Xpnon
Minidisk
FEMpeg-DVD

Realplayer

Windows
Apple



http://en.wikipedia.org/wiki/Adaptive_Transform_Acoustic_Coding
http://en.wikipedia.org/wiki/Sony
http://en.wikipedia.org/wiki/Dolby_Digital
http://en.wikipedia.org/wiki/Dolby_Laboratories
http://en.wikipedia.org/wiki/MPEG-1_Audio_Layer_3
http://en.wikipedia.org/wiki/RealAudio
http://en.wikipedia.org/wiki/RealNetworks
http://en.wikipedia.org/wiki/Advanced_Audio_Coding
http://en.wikipedia.org/wiki/Musepack
http://en.wikipedia.org/wiki/WavPack
http://en.wikipedia.org/w/index.php?title=Conifer_Software&action=edit
http://en.wikipedia.org/wiki/Windows_Media_Audio
http://en.wikipedia.org/wiki/Microsoft_Corp.
http://en.wikipedia.org/wiki/Apple_Lossless
http://en.wikipedia.org/wiki/Apple_Computer
http://en.wikipedia.org/wiki/Monkey's_Audio
http://en.wikipedia.org/w/index.php?title=Matthew_T._Ashland&action=edit
http://en.wikipedia.org/wiki/Vorbis
http://en.wikipedia.org/wiki/Xiph.Org_Foundation
http://en.wikipedia.org/wiki/Free_Lossless_Audio_Codec
http://en.wikipedia.org/wiki/Xiph.Org_Foundation
http://en.wikipedia.org/wiki/Speex
http://en.wikipedia.org/wiki/Xiph.Org_Foundation

Tronrel cuuTieonG

TYNOX Bitrate Oykog 10 |Adbyog Qpegoe1 | HXHTIKO
AeTTTWV oupTtrieon |DVD AEIrMA
S
WAV, 1411 kbps | 103 MB 1 / "
AIFF '
MP3 256 kbps |18 MB 55 37,5 UE
WMA 128 kbps |10 MB 10 /5 A
AC3 128 kbps |9 MB 11 78,5 4
MP3 128 kbps |9 MB 11 /8,5 :
MP3 64 kbps 4,5 MB 22 157 A:
0GG 48 kbps 3 MB 31 220 N
RM 56 kbps 2,7 MB 38 270 -
MP3 28 kbps 1,7 MB 58 415 A:
RM 28 kbps 1,6 MB 64 460 “:
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Audio sites

Web radios (Slacker Radio, MOG, Spotify, Pandora Radio,
Maestro.fm)

| .ast FM powerplay

Social Networks (MySpace, Facebook, Twitter)
Sound DataBases (license, free, creative commons, licensed)
Sound! Cloud hittp://soundcloud.com)/.
Bandcamp htip://bandcamp:com).
Reverbnation http://www.reverbnation.com/
CDBaby http://MWww.cdbaby.com).

Mixcloud httipz//www.mixclolid:comy.
Grooveshark hitp://arooveshark.com/

Jango hittp://WWW.1ande.com/.

Topspin Attp://WWWw.topspinmedia.com)/.
Concert live hitp://Www.concertlive.co. uk/
eJAMMING Audio Qttp://www.ejamming.com/
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http://soundcloud.com/
http://soundcloud.com/
http://soundcloud.com/
http://bandcamp.com/
http://www.reverbnation.com/
http://www.cdbaby.com/
http://www.mixcloud.com/
http://grooveshark.com/
http://www.jango.com/
http://www.topspinmedia.com/
http://www.concertlive.co.uk/
http://www.ejamming.com/

> UVEMEIEC

» Meiwon 1wV anaimnoewy. Hi-Fi
» MEiwon TV NWANGE®WY OICKWV.
» Karapynon Tne npoowmikne 010KoBNKNG

» AUENON TNC EVOUEPWONC VIO VEA CUYKPOTHUATA,
OTUA Kal Mapaywyec

» AUVATOTNTEC AUTONPOPOANC Kal auTodIaBeCNG
TV, MPOIOVT®V

» AUENON TOU KOIVOU OTNG (VTAVEC OUVAUAIEC
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