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ABSTRACT

Currently, audio streaming services such as on-demand service and live service support only a limited mumber
of clients. They also suffer from a lack of stability and degradation of service quality due to their inefficient
use of network resources. Futhermore, since the streaming services usually do not consider dynamic services, they
are very inconvenience to use. In order to resolve these drawbacks, we propose a novel audio streaming system
based on MPEG-2 AAC file format which are facilitated with the network bandwidths efficiently. The proposed
system supports QoS for audio streaming as well as guarantees a stability while streaming service is undergoing.
Moreover, the system provides a dynamic interface which enables us to use the streaming service more easily
and to manage streaming servers with convenient manner. On the contrary, most of the current available static
interface streaming services are mainly depending only on a single fixed web page between client and server,
which in consequence lead us to use unflexible static service environment. Our implementation results show the
proposed system improves the performance compared to those of the currently existing systems that use MP3 file
format. It also provides some benefits such as a stability of service and a easy to management of streaming

SCrvers.
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a3 12+ QoS EEe FA dxElEles g
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(line 1). FECH$o] opdd Ul #A7S& Afsh=
e BES FAIaline 3), AAEF AvE =
S MR ¥ 83 FEpldER mr]ed]
228 BlicKline 4, line 5, line 6). FEC ]

QoS Module( Re-transmission, FEC Packet )
line 1 If there are user’s streaming requirement

line 2 IF FEC flags = 0 then |

line 3 General Packet Transport Manager Initialize

line 4 Re-tr ission Server Initiali:

line 5 Re-transmission Server Start;

Iine 6 Server send a media stream to the Client; | ELSE then |
line 7 FEC Packet Transport Manager Initialize

line 8 FEC Packet generator Start;

line 9 Server send a media stream to the Client, |
Re-Transmission

line 10 If there are user's Packet loss requirement

<SERVER SIDE >

line 11 IF FEC flags = 0  then |

line 12 send a requi to the Re-tr ission Server
line 13 Packet Building in Re-transmission Packet builder;
line 14  Server send a Re-transmission Packet to the Client;
line 15 Re-transmission Server Waiting; ]

FEC
line 16 If there are user's Packet loss happen
< CLIENT SIDE >

line 17 send a requirement to the FEC module
lne 18 Searching ing FEC Packet;
line 19 lost Low Data Packet insert to Buffer;

a7l 12. Qos 259 £ wels
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REGISTER CHANNEL | 91, 4801 S el 4

REGSTER SERVER | VSOl AMIsl AnE AT A e @

REQUEST_HOSTINFO_LisT | VSS9, S5% Aol Hx g wiebd =

AFggref

REGISTER_ALJIAS A¥e) wg 28 F58 o A4

REQUESTALIAS LIST | 5% w4 B2% Dold ol AHgaeh.
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UNREGISTER_HOST

o
g
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Comyrunication by SCP Method

If there are user’s requirement

Switch requirement

# sane case ;: REQUEST_CONTENT ,
# REQUEST_CHANNEL_LIST
// REQUEST_CHANNEL, REQUEST_HOSTINFO,
# REQUEST_ALIAS, REQUEST_ALIAS_LIST
// communication with Client between VSS System

line1  Case REQUEST_CONTENT_LIST:
line 2 send a requirement to the server media list
manager(VSS);
line 3 send a requirement to the server session tnanager;
line ¢ initialize session (VSS and client);
line 5 IF connection is established and Server information
is existed
{
line 6 initialize the VSS manager;
line 7 the server send a media information to the client;
i
// same case : REGISTER_CHANNEL, REGISTER_ALIAS,
// UNREGISTER_HOST UNREGISTER_ALIAS,
// UNREGISTER_CONTENT,
/#/ UNREGISTER_ CHANNEL
Y, ication with g Server between VSS Systen
line 8 Case REGISTER SERVER :
line 9 send a requirement to the server  information
manager;
fine 10 send a requirement to the server session manager;
line 11 IF server is already existing |
line 12 update the server information in session manager;
line 13 update  the requirement  server  streaning  media
list

i

ELSE{
line 14 register the server information in session manager;
line 15 register the requirement  server  stremning  media
list;

/

13 13, SCP ZEEFS a183) Hu wil oz



=% /MPEG2 AAC £ 7]4k9] 2x)e A=zl Xag AA 9 33

PolES} RAT W o)X Ao A
VSSA2HelN 88 YRE Ao} Fejold=s

ir

Bk o] AHRE sz Feolder A=
Aejel] ~Ee8j" 275 314 "k REGISTERS}
UNREGISTER= ®lt]e] A8, xwe] ARE ~E
e AWyl AR SRS SHE o)Fel AR
7} A0S W) VSSe} ~Ee] Mwele] HE W
e ks 7SR VSSAIaEY] HuE PAlstA
v 2L ARE FE3he AE dedska ok

A T2 2 a3 139 7o) AR
A Alz"le] g3e] gl A ST F9
Q1] w]wsloi(line 1, line 8), AR&x}e] REQUEST
o[ VSSAHe mt]e} AE Fe] T EA A}
421 9X8 Hufickline 2). o] 83L& VSSA W]
A B e ARz, A 2ES VSSe &
gojodezte] A4S %738t dcKline 3, line 4).
AAde] A= VSS 3] ZES Z7|3eliline
6), 235 HRE Feo|Ee]] Blitkline 7). &
“+ Al3}o] REGISTERe¢|w(line 8), Awe] Ay =
2] 253 A4 28 AEE 2fickline 9, line
10). =, o]Hel Mur} EAsidine 11), AR
24 ARE F3l 7129 AuAre} wde] g
2EEZ PAlcKline 12, line 13). Al AR}
AR o, MM AHRE A | 2ZE
SE3laline 14), A{He] wcje] Hw 4] w]cje]
2]~ B 5E3h(line 15).

V. 8587t

1. 85 ot A2 =g 2 &

B =gl AR AlA" TFERE o]4sle]
#gF MPEG-2 AAC Sx]Q AEz| x2S o
tjeel Fele}l AL Zzed AL o] 21}
BT QoS7[&g AlFste] Aujxe} Axwl e
9o HeHE ¢sle] ArAe) 715 ATkl o]
Al2Eg o83l FEY 2r]e AMujrel zhe
2EZY 58 T2 IS vhE ¢ glon o]g4)
A e $4 z2osle A 2=eld
Au) 2% 4 glck

I8 145 £ gl Aot ~E2w x|2H
o] F2E ol83lo] T3 Ao}l ZloldlE, A
B3] AR 345 Aade) 7d 2ds B
Foh ® 2& AFE 9% B2 s4eck

o OX

i
|

i

A 38
(Al OHRLEiRD
X J5
(DICIOAOH CEet 3

- @
FoREs

AH S | 2ax g8

0 ER | ESER
ALHEREAR)

33 14. MPEG-2 AAC 2r]e ~ez|n] AxHg o83l
Aad 74 24

' 2 *1‘;; gelolddE, Aude zaoge] Ay w1t
=

el A l Fepolae T e
24 # A Windows A4

= | S| R

Egg E3 RTP(Real-time Transport Protocol) { UDP_/ TCP )
ez TCP/IP over 10/100 Mbps LAN

“Hukle] C++ Language

2. 45 5ol Zot ¥ 24

Q597 A er) 2EYe) vEYa S
2 AR 7153 QoS X4l 7)5o) nizA Fxzbst
=2 455 #1Fd 5 Qg sA9y, FECS} =)
45 233 QoS =EY FAk} g vjES
A ews=d] gk 24 mulsigd 13 15%
MP33}e] Exlg o]-£3) AEe|ws} MPEG-2 AAC
sl E2RE AMEGF ~EgY Mu|ze] WEY=
A A8 =24 MPEG-2 AACY 2rje
dlole] AEa]ulo] Aoz oF 1.5%2] HL 4
EfZ A& s e ¥ 5 ek =3, 9
dEAHe] 5oz il HEz IS HA
AREShE A AR Q3 viEYa ¥ &
7t FAIE dFsld T2 gk ol 7|EY Aa
H3h= v]gE VESa IS FHfebaA Al
o] A At S Eole EHE Hyoh 4
FAo Izl £alo] 1&d] IPH dodg AL
NdEez A7 AR VEY= Hale AA |
Ef=m 2819 5%F A ¢kom o] Hisw A
A FHEE = MP3Lr]e xAErme] yE
3 FAREE dA g AE B gk

1261



FSrEAISEE| =8 "02-12 Vol.27 No.12C

MP32USQ HOIE Boe UEK 3 RY YR E
wazey

0
10 B A K S B TS BT g9 100 112312811

TONG 219 3 AT S 6 T4 673 92 1081 120019
Ltg N

3% 15, AACSXI29} MP3 2rfe Holele) viEsl=
_ﬁ_%

B =R ARt Al 2B y|RA R A
7lHke] QoS H#E EES AMslz ledl, A
& gAY A2 AFoR U3 vlENI A A
o] eHsl=s A% < vk AT LS A}
4314 ooke o 71E9 MP3 ey XARlF
AAC ~ER|®] AzdHe) vEYa AY AL
wlast MP3 A|xgle] vls] AAC AEY A~
do] A2 ZA& & 4 gtk wepd Agkd Ajxdl
2 AACY AHgoZ AAE 7Wel vEHT on
=g AslaA, Yol MP3Re of U 8
9] AAC 2x]eE 2Egzlu & 4 gl 2EY
Al 2glo]ch

a3 16 e o] &Ao whE dlole] A
+9] vEYZ 4% H3E Jehlle Zlez 9
A EA9 KA AR APl wel vEYa
A 27 dolejkit vENA FHE Hf-gol
Wslshs 295 vojf) HEAQl doly e
500Kbit-per-second 2 7}Astw, UELZL] w3}
7b & wje] $2xjolcl.

AdFoz A vixga H{S v o

110 19 28 37 46 55 24 73 {2 91 100108 118127 136 145158 153 172 181 190 199

Packet Number { o Packesiuse
F... {FEC N1%) WAYY Dato 58 J

a2l 16. AAC 2rjee] Azl &Ald w& AFAAH
Wz ga-8- st

1262

ol-)-

29 &Ael webd Hele A4 Fo] Axle 7
2 5 e, ol ARE o] D A3
e vEdZ AR gRRA gl A%
ahgoleh. WEslz d=E ARl Al
& 34 2aw, cEey Aulag $YABE =
HAA Rt glo] Tk & LRl Ak A
A9e olAY F2F UENZ S5t Aol X
s ol ARE eMslsst 2=l Awls
ge] 2 FAR A5 H, A2 FEC 2
B Agele] 22l dolHE Assks W
#7] Frk o] FEC g 27 g4lo] A3}y
W A AT Amely Aulas] 9%
FAohz, WENZS] en=g Folz, U
Pl 22 4 alom $9Ate 2d 4 ol
& 7K & Qo) fAde AT Foh

e

N o e

oL

v ale

tlo
N

ol oX [

fr

3. E 9

2rje ~Eejy Axge] AA 9 7Y, A5
7}e] Z3z}3 MPEG-2 AAC 2x]9r} MP3exr]e
ZEch VEN A HGg A 22 458
of Frk webd, AdE AAElE Fo Apse
E A UEHA e AME3Plel Hgtsich
gl ) S dlzfe) wAd g wer) F
oigle] fd UESA 7o) HR £4E] w2
4 vEda 70 A 2 5 9E AL
2 gedslo) six)El o] Al clokit 33 s
(VEHzZ 9, =28 DHEL 53 QoS AAd
HaE & 5 7] Aol 3 F2E iz A
ZaHA ok Bl Mur) BxbEE S, AR
] AUSS m9jsle] 7]1Ee] Alxgle] AAl
ARE AT AR Pale] =3 HE nshsiy
a, AW Axel vicje] Huel &g e, T3
ARAFT D Axd FE A ek 3§
A=k o)z Aol Bslm B EFellx Algke
Al2dle VE= 2819 clokit 3743 24 2
HEe] gl ik AFgE 7R gtk

vi. d B

ARHA VYD ALE 8T Sl gl
Ao} 2rle dolelE WEslaD Mgl A
Aoz Adse T)E sEelE SEAE &
=2} dloleie} A4F Aol QuSE 918 Alxw
Fa7h a7Ech mah Bavlel Ave 4ud £
A An Belg 5] AE B2, ATeln 2x



¥ /MPEG2 AAC 27 7]k 2x]@ seeln] Aay 44 o 74

2 Auie) #3182 4 e AR 7)e0)
87" °1317‘& ﬂ’rzdouxi AE A|AEe ofe]
26l P25 AAlE,
7t B2EE 7%]*1 ozﬂ“d E.tﬂi AA T3
ejule B3 2r|e sEY AMulAw Mo
& gako) dlelelE Bufjopl vl v ApujaE
g 5 9JA Ha=ul, ol™elA] MPEG-2 AAC 2v]
2 e o] JEYAS 7 AYRE FE
tjo] Eelet & 4 Ak ﬂlc’ﬁ} °T4i 2Eg
W Alxsle ez A AEE 2 S5

of W sFleAR Qg AMujae % 2—3-_ A
sl7] 2lsle] AA4ET FEC7/|H 5 QoSy|HE %
Az en, 222 AHue] FAA AFE 918t

71& *Eal“‘ Aol T2 AR F2o A
2 T2REE Aty Fsidck e
2 kfow oFe 2=y A2"E vES=A
A& 55 F3pd 7189 MP3E AR’ 2r
2 sEE) A2 w]wdA] B9 E B
o, Szl EAZ QI3 Mpla FHe] AsE wA
sla, okl 7lE sk gk =3 ARAY
71 ZepolalEeA] A9l 2Een AHHE A
Falo] Au|ae AL Eole AFNE 7RI $ith
3, zgkEl er]e 2ERW AaEE eT|eE
7Mke 2 sle] e Al2ElE AARIIA, b

29} e thE Hejnin]e] Euig A% 4 g
£ fg 25 /R et

ash}, AgkEd MPEG-2 AAC £x]e ~Ezy
Al2ElE A8 QoS7gel ool AHFel o7
viEN= emsl= & FEC W] o3 AW Al
e} ewsi=r} WdAEa gick oiHE A
Aaide AR FAMS wasie sl WES

=2 Helg HASHAFP] f8 dlelele] ¢FES
‘—*olr A7k Fask) =3k exje AR Hpe
A5e WAANYA Yslde HEYaS gIFE
st Buje]® slod bk Fzlst A3t QoS
< AHgalol & Harl g9low, AHuId W
> Tl AA S AERE ARE Algste W
bl gk FAIAQ A7oh aEek e, vlek
3 vitjelol] o shdAel gk AeErbt o o)
Foixiof Ha1, 71& Alagle] HF 4 e A
o] vl HAHE o] o]Feixjol & Helrk

H

gy

wo N,
i

BogES

[1] Taejin Lee, Jose Soler Lucas, Jinwoo Hong,

“Streaming of AAC data over Internet by using
RTP/RTCP”, in [7th ICA, ROME, 2001 Sep.

[2] Microsoft. “Windows Media Technologies
Technical Overview”. Technical White Paper.
http://www.microsoft.com/ntserver/techresources/
streaming/default.asp

[3] J. Rosenberg and H. Schulzrinne. “An RTP
Payload Format for Generic Forward Error
Correction”. RFC2733, Internet Engeering Task
Force, December 1999

[4] W. Stevens, “UNIX Network Programming,
Volume 1, Second Edtion: Networking APIs:
Sockets and XTI,” Prentice Hall, 1998, ISBN
0-13-490012-X.

[5] H. Schulzrinne, S. Casner, R. Frederick, V.
Jacobson, RTP: A Transport Protocol for Real-
Time Applications, IETF RFC 1889, January
1996, ftp://ftp.isi.edufin-notes/rfc1889.txt.

[6] H. Schulzrinne, A. Rao, R. Lanphier, Real-Time
Streaming Protocol (RTSP), IETF RFC 2326,
April 1998, ftp://ftp.isi.edu/in-notes/rfc2326.txt.

[7]1 K. Mayer-Patel and L.A. Rowe, “Design and
Performance of the Berkeley Continuous Media
Toolkit”, Multimedia Computing and Networking
1997, pp 194-206, 1997.

[8] Real-Networks, Real-Systems, http://fwww real.
com/

[9] C. Perkins, O. Hodson and V. Hardman, “A
Survey of Packet Loss Recovery Techniques for
Streaming Audio,” IEEE Network Magazine,
September/October 1998, pp.40-47

[10] D. Meares. K. Watanabe, E. Scheirer, “Report
on the MPEG-2 AAC Stereo Verification Tests,”
ISO/IEC JTCI/SC29/WG11 N2006, 1998, Feb.

[11] K. Jonas, M. Kretschmer, and J. Maodeker,
“Get a KISS - Communication Infrastructure for
Streaming Services in a Heterogeneous Environ-
ment”, In Proc. of ACM Multimedia ’98, Bristol,
UK, pp. 401-410, 1998.

[13] Shanwei Cen, Calton Pu, Jonathan Walpole,
“Flow and Congestion Control for Internet
Media Streaming Applications”, Tech Report in
Oregon Institute of Science and Technology,
Mar. 1997

[14] R. Field, UC. Irvine, “HyperText Transfer

1263



+EA1813] 2] °02-12 Vol.27 No.12C

Protocol - HTTP (.17, IETF RFC 2068, Jan.
1997

(15] Nulifost “Shoutcast System Overview,” Techni-
cal web page.

0| & Xii(Seung-Jae Les)

2002+ 24 : AL AFE T HIETHAD

20023 39~ : A FAFeget
EREE

<Fy Bop "HEmit]e], ¥4 Al2F, TlES]

24

N

0| & E(Sung-Young ee) 234

1978+ 249 : wrE{i3tsr AEFFHFHAD

198613 124 : Illinois Institute of Technology
AAkeks A

1991+ 124 : Illinois Institute of Technology
At} up)

19913 91~1993*3 8% : Govemnors State Univer-
sity 3=

1993 99~1996\3 941 : As|chstm AAAALTS}
o} s

199611 1094~2001d 94 : Ao A
B ZAFE TR fas

2001 104~ : 23|t AR HF
HESaE 2

<FHA] Fob AAZ F5HE, AARL vlEHe, 3
Bleiclo] Az, Azd meh b Aa
!

1264



