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A Study of Internet Radio Platform based on MIPS Core
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ABSTRACT

Recently years There are numerous music contents on the interne and it can easily be used without any authority. because of this, casualties
of music contents has been increased and music market has collapsed. Therefore Record Copyright Association protection law has revised and
using music contents are being managed by copyright holders group from this year. It is one of ways to protect their contents copyright. So on
this paper Intemet Radio solution is provided to solve the problem between copyright holders and someone wants to use their contents and to
make a part of new market on the music contents.

Y=
Network Streaming WIEYZ A2, Internet Radio, $1EJMl 2t] 2, Network NAT UIE$ 2 NAT MIPS Core, Shotcast

1. N2 £9) A9 ) A2 & 1A E AU 2 Y vt
420064 128 AZAY WAl T Aka) e A
A FEUT UHAE Ba gUE Y Euas U SlAslsl Addel Mg N 9AAd et &
AT S den £ olT AU A FAH S FRED AL AL U U 25749 340
A o PR IS5 ek A B A 3 @ U AAE WA 2, S SRR § ue
slol o] WAGtoR AREINE G, PP BHE Bl 012 T ALE) dal QLS N M BFF2o
Fohol QY ALSA A FHEHAE Brholz Aol Aol FYF gl HE W BB &
Qo 742Uz A sgo) sEANT A, A T olE F Aidle] WX TUW CDZHE MP3 AU
A5 FA 2A= BAAE D Sl B ARAR  FENA AU Befo] AH8HE e BAZ ot
+ OfF L& FMAtZshn} viAlny X 2008. 04, 11
« ofFCistm FTAtzsty Fyug



MIPS Corel] 7] §E3E QIEI Yl 2] @ S RF ] #F A7

B AE D TGN A LA B2 5
Ao Alg FAHGE Aot A= o) vjE ¥
o] AJAH A= FE71HE 7H = CDE E st
A8 & st o] e gk BH S s skl PO Rt
o] 2E2} Mul&g 97| % 8L 9ith 1e|u) o] PC
719te] 2E @Y L AAUPCE A3 lofok sl &
o] QUi w3t 22 ALQIAE o] A1t ARGl 9] UBto ®
Internet Radiozh= M 2% A

r-(n‘.
[o3
=
i
=
B
_0|L
k2
¥
o

o] & 3k A] A o)) A Internet Radiod] 7] &
o8 FEs= A 2 AT 94 é
E‘ EE“E'% E‘:HE KHEV: 5

oSS ah Aol

o

II. Internet Radio System2| O[5

2.1 Internet Radio System
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Fig 1. General internet Radio System
2.2 HTTP Protocol
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Client

1. Connection

r' an ast GET www _sefver.co.kr HTTP/1.0

3. Response
HITR/1.0 200 OK

texts

4. Close

5. Connection

GET /tite.doc HTTP/1.0

7. Response toxts t ]
HITR/1.0 200 OK S

6. Request

a3 2. HTTP Protocol 1.0
Fig 2. HTTP Protocol 1.0

Client

1. Connection

2. flequest GET www.servar.co ke HTTP/t.1

3. Rusponsa
HTTP/1.1 200 OK

texts ;i

4. Reguest GET /tite doc HTTP/1.10

5. Responsa
HTTP/1.1 200 OK

L
taxts
’:4
6. Close

28l 3. HTTP Protocol 1.1
Fig 3. HTTP Protocol 1.1
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2.3 Streaming Format
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MP3 Data Metadata MP3 Data

Size Information

I8l 4. Shoutcast Stream Format
Fig 4. Shoutcast Stream Format
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2.2 Shoutcast Streaming Protocol
Shoutcast Streaming Protocol HTTP 1.x¢l| 7]%}+3t
Aoy, % 13 #2+= 747} Clientoll A Server 2 Request
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Table 2. Reply Protocol of Server

{CY {value} “200 OKWr#n, 404 Mot Found¥rivn®
ICY-NOTICE{N} “Notice ContentsWri¥n”
ICY-NAME *BroadCast & Wrwin®
ICY-GENRE "Genre Wrwn"
CONTENT-TYPE “Content type™d Wetin®
iCY-BR "Stream BitrateWrwn”
ICY-$uB "Publish ValueWrdn®
ICY~-METAINT "MetaData interval ValueWrwn®
DUMMY “Wrwn®

9]¢) & 2% Server? Reply Z 4] ICY-METAINT Field
 Clientl] M A A o2 Q3 Feld2 A o] & EU|2
Client®) A Streaming DataE Control & 3} =% 3t}

3t A, Serverol] A Client 2 Reply 3t A& B & .
9 Py 2.3 Remote Controller Comunication Format
' Remote Controller+= 2.4 Ghz th & & A}-€-3}1], Internet
1. Ciente] R { Protocol Radio2] Channel, Volume, Play, Stopol] &3+ A48 Ao
E#1. Client2l Request Protoco . -
. Sl olal W3O EA] ¥l =
Table 1. Request Protocol of Client Aok obef 232 SA 2US BT
GET_HTTP “GET /OMREY HTTP/1.O%r¥n” = 3 Remote Controller %ﬂ ;’T‘;eﬂ
HOST “Host: 4 & ServerZWriwn" Table 3. Remote Controller Communication Format
USER_AGENT ‘UseraAaenti Ctient gWrWn“ Remote Controller Communricaton Format
ACCEPT “Accept: »/+Wriin® StantCMD STX
ICY_METADATA *ley-MetaData: 1Wrwn” Length 2Bytes(CMDO+DATA)

Play, Stop, Channal up & down or
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CONNECTION_CLOSE "Connection: closeWrwn® CMD Yol up & Aown
DUMMY "Wran® DATA Channetl Info or Title nfo
ENnaCMD ETX
LRC Normally zero
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3 5. TwinPass-VE Architecture
Fig 5. TwinPass-VE Architecture
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Fig 6. Implemental Platform Block Diagram

3.3 Internet Radio Software Sequence

Internet Radio 2] Software:= Linux 2| Thread 7| ¥t 2
41519 2.9, Thread< Streaming Thread, Network Play
Thread , Remote Control Thread 9} Local Play Thread 2
43899 t}. Local Play Thread= Network”} 3 41& Aol
Userg 9] AZHE 3748 398 floll] fAste #43)
At

o2l 70l A Bz ute} o] Software®] 8 M4}
1= Streaming Thread®l 4] % 7| Channel Lists £ loading 3}
i Channel Listsel @2} Connection® A% 3},
Connection -] == Network Streaming-S 2o} IMBytes ]
Bufferol #Al4# 22 BufferingS 3T} Network Play
Thread | A = Buffering-& Check3}¢] MP3 Codec Chip 2.
2 SPI InterfaceS 53+ MP3 Data® XAt} Remote
Control Thread: Channel ¥ 7, Volume Control, Play &
Stopell th 3] | ] 3} 31, Remote Controller 2 Channel 7 2
¢} Title RE Rdlth, =3, Local Play Thread
Network®] 12 3} 8 & Checkd} 4 Network’} F 4 &
7% USB Memory®] % MP3E Al A gt
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4.1 Internet Radio Prototype

3 7] /)22 Internet Radio Platform 2. 24 A 5] & ¢l
HAEE 3 3]—05 t}. HAELE Network Share9}
Application €] =E & A 3 3}4l t}. Application & 2 E o
& RF Romote controller, SPI MP3 Codec chip Bl ~E &
Fstglon &7 1382 siE Platform® HojF

o,
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Fig 8. developed Internet Radio Platform Prototype
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Table 4. Hardware Feature

A MpstAtar
CPU TwinPass—VE (32—bit MIFS 333MHz
DualCore)
NOR FLASH 8Mbyes, RAM 32Mbytes,
Memory USB 1Gbytes
RAM DDR 32Mbytes(Winbonds)
Intertace SPI, LAN, USB; Serial
Remote
Controfler 2.4GHz fH=2S
AUDIO VSTO0T1E(VLS])

4.2 Network Share Test

3t7) 29 99} 102 ZH2} Network Shareo o] 3% ] 2
EE HoEth 29 9+ Platforme] A 2] IPE BdF 1
31t} Platform 2] IP2] ethl1 S 2. static IPE Wan Port 2
IPE e 710] 1, eth0%= brOZ H}S1 81 brO IP7}
Aol E do] & gt

# ifconfig -a
bro Link encap:Ethernet Hwaddr 08:01:11:11:11;11
inet addr:192.168.100.250 Bcast:192.168.100.255 Mask 255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:150C Metric
RX packets:294421 errors:0 dropped:0 overruns:0 frame 0
TX_packers:716213 errors:0 dropped:0 overruns:Q carrier:0
collisions:0 txqueuelen:0
RX bytes:31667039 (30.1 Mi8) TX bytes:999607828 (953.2 MmiB)

etho Link encap:Etherret Hwaddr 08:01:11:11:11:11
UP BROADCAST RUNNING PROMISC MULTICAST MTU:1500 Metric:l
RX packers:294629 errors:0 dropped:142 overruns:0 frame:0
gackets 716213 errars:0 dropped:0 overruns:0 carrier:0
co] isions:0 txgueuelen:1000
RX bytes:35842243 (34.1 MiB) TX bytes:999732356 (953.4 MiB)

ethi Link encap:Ethernet Hwaddr 08:01:11:11:11:12
inet addr:202.30.11.120 8cast:202.30.11.255 vask 255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:l
RX packets:1253432 errors:0 dropped:168 overruns:0 frame:0
ﬁaackets 254281 errors:Q dropped 0 overruns:0 carrier:0
cul isions:0 txgueuelen:ii
RX bytes:1049793114 (1001. 1 ms) TX bytes:28834730 (27.4 miB)

To tink encap:roral Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:l
RX packets:0 errors:Q dropped:0 overruns:0 frame:0
gackers 0 errors:¢ dropped Q overruns:0 carrier:Q
col isiomrs:0 txqueue1en

RX bytes:0 (0.0 B) T bytes:0 (0.0 8)

23 9. Network Share Test(WAN)
Fig 9. Network Share Test(WAN)
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12 10. Network Share Test(LAN)
Fig 10. Network Share Test(LAN)

4.3 Application Test

Application XH & F3) 4 £0] L.+ Stream$ o}
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Fig 11. Application Test
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Fig 12. Remote Controller Test
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| Serial-COM4

close and Reconnection with real port 80
FILE_DESCRIPTOR 9 @ created for sock

"
cunne:noﬁ(t:pg SRR st ire-d11-aa02, streas. ao. com:80” successful

HTYP reply = IcY zoo

ey -norLet: $BRxThis Strean requires <a hrefa’bep: /e, winamp, com/“swinampe/as<Bis
{gy-naticez; rTrehose ulravox/sHouTCast Relay Server/Linux v2.5.91<5R>

icy-name: .97 The Witz channel

1cy-genre: Fop ock Top

icy-url: bte . 97 "rus T C. con

content - type: “adio mpes

fcy-pub: 1

19 nanim nas7e

et a

recv24576
{lrecv=23576

ret_valxg
VOLINE_bow
Q-Clrr et voluse_downs2525
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Fig 13. Software Test
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[1] TwinPass Chip Manual-TP_VE_V1.1_UM_HD_Rev
1.0.pdf

[2] TwinPass Software Manual- TwinPass_VE_V1.1_UM
_BSP_SD_Rev1.0.pdf

[3] VS1011 Chip Manual-VS1011.pdf

[4] VS1011 Application Manual-VS10XX[an].pdf

[5] HTTP Protocol Document.pdf
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